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ComgepxXurt UHCTOpPHUYUECKHE
aCOHeKTh HUCODOJAb3O0OBAaHUSYS JLJOINUHT A
B CITIOpTeEe, a T aK?XKe 3agaHusg JOJds
3aKpemnJagaeHUHd JeKIOHUOHHOTO
MaTepuaJagJa OO KYypcy AHUCILUIJHUHEHL
CIONMUMUHTI-KOHTPOJAbB B CIHODPT e

MeToagudecCcKHe DPEeKOMEeH/Jalluu
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MeTOAdHUuYIEe CKHM oObeTUHEeHHUEeM II O
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(MarumcrepckKas nporpamma «leopus u
TEXHOJIOTUSI CIIOPTUBHOM MOATOTOBKW ).

[IpenHa3HadvYeHHB AJSI OpPOBegeHU:H

J e KIITH OHHBH X 51 IpaKTHYeECKHEZX
3aHgaTuHu, a Taxxe CPC cTyaneHnrtosB,
00Oy YaImwlIluIXCc s I O HalpaBJeHHHIO
MOJTIOTOBEKH 49. 04. 01. OYHOMHU d o p MBI

OOy dYeHUS.

TekcT negvyaTtTaeTcCcs B aBTODpPCEKOH
pejgaxiuu

[Topxnmucasuo B nmedvyartThb
dopmarT 60x84 1/16.
Yca.omedq. J. . Yu.-u3g. a. . Tupax
100 > k3. 3 axkKa 3. BbBecnanarTHoO.

[Oro-3amagubelil TocyagapcTBeHHBH
VHUBEpPCHUTET.
305040, r. Kypck, ya.b0 et OxTa6psa, 94.



FEHHBIM OOIIUHT

Auarauiickasa "TIMES"1 asrycrTa 2008 r.

c o C BOUHKX CTpPaHUDI 3asgsBUJa, 4T O
"MccamengoBaTeaHu OOHADYVXKHUJIU u
NpoTecCcTHUDPOBAaAaJIHU H a M Bl II @ X J B a
BelecTBa, cmocoOHEH X
cyu e cTBeHHDO MOBBCHUTHD CUJTY 51
BBIHOCJHUBOCTDB MBbmn. OZHO M3 3THUX
coegUuHeHUH NpoOJgeMOHCTDpPHUDPOBAJO
COHIOCOOHOCTH®SD yJagydudynra T b
busumueckKkue BO3MOXHOCTH
>)KU B O T HBH X I axKe B OTCYTCTBHUHE
TPEeHUDPOBKH PykoBoagurteudas
HnccJagemgoBaHUSH, COTPYJAHHEK
Macrturtyr F'oBapamaa XbIOT a P.
dBaHC, K a K cooobmura.J a raserta,
HeKOTODpDOe BpDeMs Ha3aju/ CyMe.ua
BJBOEe€ MOBBCHUTHD BHIHOCJHBOCTHDb
MbIIIe i, BCTPOMUB B T eHOM XHUBOTHH X
MOJAUODUIHUDPOBAaHHYIO BepCcC HIo r e Ha
SsJ€epHOIro KJAEeTOUYHOTO pemenTtTOoOpa
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UHIeHTHUHPUILUDPpOBAJTHU XUMHUUIECKOEe
coeguHeHue nmojag Has3Baunwumuewm GV 1516.
PesyabTar 3 KCcCIHepumMeHTa
onpaBaadJd OXHUJAaHMUST JHUODDb OTdYacTH.
[Tony4yaBmu e eT o M BI III U H e
I eMOHCTDpPHDOBA AJJH HHUKaKHX
S9KCTpaopaAHUHAaDpPHEH X cnocoOHOCTE EH
O e 3 TpeHUDPOBEKH, OJ HaKo MIOoC.J e
Hadya.Ja busumueckux yIpaxXHeHUUH
U X CHJa 51 BBIHOCJHUBOCTHD
YVBeJHUUYHUBAaJHUCD 3HAa4YHUTEeJAb HDO
OBIC TpEE, qyeM y 0 OBl YU HBI X M BIII € U
mocJae TaKHUX XKe Harpysok. OgHaKkxKoO,
K coxadJaeHHUIo, raszerTa "TIMES” H e
YyIOMSHYJaa, Y T O GW 1516 O bI JI
oObHapyxXeH B TIpollecce WU3IYyUYeHHUH
Me XaHW"3MOB BJUSIHUSA
aHTUIUHUAaOEe THUUYEeCKH KX mpemapactaoRB
HOBOTO MIOKOUJ € HHU A H a CUHT® €3
r'fMymKoreHa UM YyTHUJHU3AIMUIO T JIOK O 3 bl
(bomee panee HasBaHnwue GW 1516 - GSK 516

- BII OJ He€ MO2XKeT VKai3bBarThb H a
C BsS3b H3ydaeMOT O BelecTSBa C
I eidCcTBHUEM bepmeHnrta K U H a 3 bl
rauxkorencunrtaisn - [TCK, mrpawmwure
B aXHYIO D OJdBb B MeTaoboJHu3Me
yTJA€eBOJJLOB).

3 a I B € He g geJau I 0 cTapertTa
JeTH®EeET O yeMIIHOHAaQTa Mupa-2009 oo
JeTrKoH aTameTHUKe AHTHUILZONDHUHTOB a4
KOMUCC U S BcepoccuinckKkot
benepanumn JerKOoH aTJaAdeTHUEKH
(B®JIA) C o CTpadHUuI CBOETO
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e HU e M 0 T OM, 4 T O ' e HHBIH
r, o0 ODAacHOCTH KOTODpPOTO
U JaHu mocCJadegHEee BpDeMsd B
Bl X i CIHIODTMHBHEBH X KpyTax,

UT HAa WHUHDPOKMWUU HeJdeTraJdJbHBHBH
B 3asBJeHHU roBOpPHUJTOCD,

O ABa nNpemnapaTta DOJ Ha3BaHUEM
GW 1516 m AICAR a x TUBHO peKJAaMHUDPYVIOT C o
MautTepHneTe. OO0 THUX ODpemapartax
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NOTeHNONUuHaJdbHOHW YTIpPoO3e YyixKe

Jb KO JeT npegynpexmgalwmwT
aJHuCTH B obmacTHH
U BHOH Me€eJ UI UHBHbI 5|
U OHEDPH MeX/JyHapoJaHH X
OMUHT O B H X CaAyxXOo.
T H Bl U POCCHUHUCKHUHU
aJUCT I O OopboOeE C
r oM, r I a B a MeJUIUHCEKOH
CUHU KoHTHHeHTA aQaJaAb HOH
U HOMU JUT U, a B IpOIIJ OM

AaHTUALZOMNMUHTOBOH CJaYy kKO B
OpTa, Hukoaaib Jly pmMaHOB
e T UHUJC o K 3 TOMY
e H U IO, nNmoguYyepKHYB B C BOHKX
B b IO I J HIU P OKOMHU
TBeHHOCTH OT POMHYIO
OCTb HUCHDOJABb3O0BAaHMUSIA TakKIMUKX
pDaToB. B HHT®EDPBDLIO
He T-U 3/ aHHUI ”infox. ru” 0 H
a3aJuag, aTo Taxoe GW 1516 u AICAR, n
y B®PJIA HasBaada TOT AJOMNUHT
€ J b HB M [ GW 1516 51 AICAR
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TpaaguiumuoHHEBe

UBAawT pabdboTy r eH OB B
e yeJoOBEeEEKa. Mbrur u,
H H Bl € 59 TUMH
aMu, berarmwnwrt H a 60-70 %

JaJgblle, 94eM HUX O0OBYHEBLE

DTH Bel e cTB a BJUSTIOT
BIIle Y HBIX KJ e TOK, U O OBl TH
HBIX @D OKaas3adJdu, 9 T O O HH
Aa4UTEeJbHO YBEeJHUUYHUBAIT
OCTHhb
T H O IpeBOCXO/M S I O

UHMCEIOIO U € C 4

oprasHuvs3Mma,

€ MCTBHI B C e

NTOMNMUHT U. Y 4Ue HEH €

03a0o0UYeHEH T eM bdaxtTowm,
pa3peKJaMHUDpPOBAaAHHE e
"MarumuecskKue’ CBOHCTBa 35 THU X
aparToB NpuUuBeagyT K U X
pDOMY pacmpocCcTDpaH®EHHIo B
THUBHOM MHUDeE. [Tpwu 9T OM H e
NIpOBeJeHO JOCTAaTOoOdUYHBH X

e OB aHUU 10 BJ U SHAHHUI
aparToB H a OprasHu3M
Bexa. B 4WwacTtTHoOCTH, OOJBIIYIO
OpPOXeEeHHOCTHhO BB 3B BaeT
HIIUHaJdbHOE BO3JJeHCTBHUE 3THUX
CTB HaAa cepaedYyHO COCYAHUCTYIO
e My yeJgoBEeEKa, Y TO M OXeT
e cTHu K TaKHUM
CTPOGDGUUUIHBM mMocJaeagcCcTBUHUSIM,
HHPAaDPDKT MUOEKa apA/ada.
MaJdquUCTB-Me/JHUKTH U 3
JOMNUHTOBOH KOMMUCCHUHU BdJI A
a0 T CBOHUM JOJT OM
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HepoBs, Bpaueau 0 cepbe3HOHU
CHOCTH, CBS3aHHOMHU C NOTpPpHUEeMOM
Belle CTB. Kak OTMETHU.J a
NJypMaHOB, 'OyCTbh HHUKOTO HeE
aHBBaerT JeTKOMB CJ € HHa s
aMa 5 UHCKYCCTDBEHHEBEH
T a XK BOKDpPYT 9 T U X I € HHBHB X
HT O B. OHUH cMepTeJaqabHO
Hpl. K coxXxamadeHHIO, B IOIpecce U
pHeTeE € pachOoOpocCcTQpaHEeEHH
JeHU4d, 4 T O y XK e HaJaaxXeHDO
OJ bHOE€ NIPOU3IBOIACTBDO
elre HH OT O ToOBaADpDa, T a K K a K
CTPYKTYypa STHUX BelecTB He
b CJOXHa 4, 51 UHMeEeIWwTCc g
aHUS-Ha, r J e U X M O XK H O
6pecrtTu.
r 1 a cBegenus o AICAR u GW 1516
UJHUCDbB B HAaYUYHOU JUTEeDPaAaTYyDpe,
CTBa MaccoOBOH HHPODPDMATI UU
anlu UX 'TabaeTKaMWU 3apsagaKHU. .
cCaMOM o0OoOIIe HHOM B U/ e
HU3M HUX J€eUuHCTBHHH C B3 aH C
e MCcCTBHUEM H a I pOIleC C bl
OOTKHU ®Hepruu. B wactHOCTMU,
e cyO6CcTaHIUU I1 O BB AT
30BaHUe U nmocdJaegyloure e
J1eHUe X UDO B (nunumgoB),
alu x OJ HHUM U 3 B a 2K H Bl X
YHHUKOB SHepruu I pH
JyeCcCKOoOH Harlrpy3Ke, 5
UYdUBAaAalT CKOpPOCTHD

CcCnHTopTrTcMeHORB,
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BOTOKa, 9 T O obecneyuBaert
OUMJBbHBH TpaHCODOpPT JAJUODHUTOB K
T aMm U X MeTaobOOJ U 3IM a. Kpowme
o, u AICAR, u GW 1516 C BSI 3 aHBH C
Ieccawmu MeTaboauaaMa
€ BOJORB - rJaBHOH
preTuMuuYuecKOHN cyOcTaHIOLUeEeH INIpHU
TeJadbHOH busumueckKkotd
DY 3K e.

] e B 2004 T. B pOCCHUCKOM
epHeT-XKypHaane KomMMepueckad
TeXHOJOTHUSH NOsSgBUJACDH
YHO-NMONYJ SIPHAa CTarThb4 A.
e HK O 0 r e HH OM JOMNUHT e, B
OpoHu VKa3bBaJgdJochb, 4 T O y XK e
I a I 0 J DYKOBOJJZCTBOM P.
HC a NIPOBOAUJHUCTD
JeJOBaHU S 1 O MOAUODUEK AL HUHU
e Y4HB X BOJOKOH. OZHAaKO 1IIeJblIo
C K a S BJSJOCb COBCEM H e
BIl e HHU e CIIOPTHUBHEH X
YyJAbTaTOoOB. [Tocwaka
JepgoBarTeJew O Bl JI a COBCEM
51 Ms3BecrTHDO, 4 TO MBIl € 4 H Bl €
OKH a J€eJ ITC o
UMyIlle CTBeHHDO H a I B a THUIAa:
JeHHOCOKSpa AN almwiuec , H O
OCJ U BEH €, BOJ OKH a THUI a I
O VIOT Xopoumer o CHaOXeHHdHd
JODPOJgOM 5 r TOK O 3 0 U 5
epxkart MHOTO MUTOXOHIDHH,;
TPOCOKDpAINlaIIH e C 4 BOJ OKH a
a IT 6BICTDPO "verTawrt’, 3a4TO0


http://sportwiki.to/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D1%8B
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AATUTeJdbHO CIHOCOOHB pDaboTaTbhb B
aHa?3poO0HEHX yCJO0OBHUSI X, NOoOJYy9a s
SHepTr uio 3 a cuer pacmajjga
rTUHUKOT eHa. B #nm060# MBI E e CTh
BOJ OKH a 00o0MHUX THUNOOB, OJHaKDO B
MBIIIILa X TYJdOBHUIAa, BHIOOJHSIIOIHJX B
OCHOBHOM CTaTHUYeCKHEe HaAaTDpPYyVy 3 KH,
OoabHle BOJOKOH TwuNDma I, B MBII a X
KOHeEeUYUHOCTE® eEHMHu - THUTI a 11,
NIPpPUCOOCOOJMJEeHHBX K JUHaAaMHUYECKHUM
HaTrpya3KaM. CKMITOHHOCTHSD K
OXKHUpPDEeHHUHI U caxapHoOMYy aumadcetTy II
THUIa CBSsI3aHa C yMeHDbIIe HU €M B
MBIIIILla X MMeHHO BOJOKOH TwuDa I, #
VideHB € M3 ABYX KaJaduUPoOpPHUHUCKHUXIX U
OZHOTO CcCeyabCcKOTO
VHUBEpPCHUTETOB INIOJA PYKOBOJJZCTBOM
P. DBaHCa B I OHUCKax cnoco©6a
O 0opb OB C OXUDeEeHUE®eM co3gadJauu
"MBmIb-MapadoHIa .

BunoxumMuueckKuue Me XaHU3MEBE
I peBpale HU4d M BIIII € 94 H bl X BOJ OKOH
U 3 OJHOTO THUI a B A DYTOMU I O [
BAUSHUEM TPEHUDPOBOUYHB X 3aHATHUIH
OTZKDB T H COBCEM HeJlaBHDO. B
yacTHOCTHU, OO0OJABHNYI pPOJb B TaKOoOM
NnpeBpalNe HUU HUTIpaeT CUTHAJDHB U
Obemdokx PGC-1-a, oaxauwmH U3 KobdakKTODOSB
TPAaHCKDHUINILUU KOaKTHUBAaTODpDa (3-
pelmenTOopDa (unau, K a K er o q a1q e
Has3bBAawT, y-pelmenrtopa), KOTOTDEBHH
aAaKTUBUDYET npoaudepailulo
nepokcucomMm (transcriptional cofactor Peroxisome
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proliferator—activated receptor—gamma coactivator) - PGC.

PGC vgyacTBYE €T B nNpoIiecce

II
M

ponudbepanuu (pocTa U ageJeHUSH)
HTOXOHJADPDUH, aAaKTHUBUIUDY A OeJo0K

PPARb - pememnTtTonpD aKTHUBAaAaTODa
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bepanumn MmepoKCHUCOM.
HT 8 BEHODpaAJdAHU NMOTOMY, Y TO
e mns3odbopmMbe TOro xKe OeJKa B
cce TmpeBpaumeH”HHUSsS MBbIleYHBH X
O H HaMHOT O MeHee
TUBHB: a - B 10, ay - B b0 pa 3.
bl NIpPOBEepPUT b, K a K PPAR-5
UsaerT H a oOME®EH Belure c T B,

T =2 O\ O E 93 =

Ble BBeJHU B MBUIMHB € 3MODPHOHH
MOJIUGDUIUDOBA AHHELH r e H,

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

o 8 0 0 R =2

pameHue MbIIL. be3 3TOro rTe

©C o= R H

0
T
O3 HUHOM obecmedydyuBae
K
r

Obl 3apaboTaTb He B MBbIIeYHOH,
B 1100 O W ADYyTrodu TKadHH.
UMHTEe 3 UDPOBAaHHBHU B MbLIIIAaX 0eJqok,
KPOBOTOKOM ODONDAaBIMHUH B XKHUDPOBYIO
KaHb, 35bdPe K THUBHO
pemnsTCTDBOBa.J e e DOCTY %1
CKoOp4daua C2KUT aHUE KU D a- yepes3
DU Mecsina nNpeoObBBAaHUN HAa AHUETe
0 AtTxkusncy’ (35 % KU D a OIpPOTHRB
O Bl U H Bl X 4 %), TpPaHCTE® eHHEHe M BI III U
aCTOJCTG®EJdHU BTpPOGE€ M e HGDbIIe, qyeM

OBl 4 HE €. [Ipmu 3T OM CTDPVKTYDa
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bomlee YTO B HBJIJEKTPOHHOH BepCcCHUUH
KypHAaAaadaa “PLOS BiologyY cTaTbsda O HHKX
MIOSs BHUJACDb B O BDeMs Urp XXVIII
OmnmumMnouapH. Ho B MOoOMnNYydJspHEBH X
UH3JaHUSIX OT IMUPOKOHU CHOOPTHUBHOMHU
obumecTBEeHHOCTH CKDpPDBJHU caMoe
ra{saBHOeE, a HUMEeHHO, 4YUTO TaKoe xXe
CHHUXE HHe Ma C C Bl TeJaa
HabOJdmomgaJagaochb y 0 0 Bl U HBH X M BIII € H,
Korjga MM 4Yepe3s3 XKeJUYITOUYHBH 3 O0HI/A
BBOJJHUJIHU Belle C TB O 1 0 [ K OJ OBB M
Ha3BaHnueMm GW0OlI5I6. O ero cocTaBe B
CcTarThbe ' pyIIIH P. DdBaHCa H e
CKa3aHO - IO NMOHSTHBM INIPHUHUYUHAM:
0OOBIYHDO TaKHUMU O YyYKBeHHO-
HLUPPOBBHMU HUHIAEKCaAaMU 0OO3HAaUTAIWT
MOTEeHINOUWAadJb HE e JeKapCcTBeHHE e
nmpemaparthb, ODOKa OHMKM He OToJaydar
OqJ00peHUSTI MeITUINHUHCKHUX BJaAaCTE®EeH
U TOpProBOro Has3BaHuUga. HM3BecTHDO
O BlJ O TOJbKO, 9 TO 3 TO AaTOHHUCT
(mo3uUTMuUBHEH MOJAYJdASTODP) PPARG. C
MOME®EHT a MoSsIBJ €HH 4 B HWHTepHET-
U3JaHUS4gX 3 THU X cTaTeH HHTepe-c
CIIODPTMHBHEB X ODYHKIHUOHEpOB K
UHCIOOJb 30BaHIUUIO GW 1516 51 AICAR
MHOTOKDpDPAaTHO BO3DpOC.

Bce msBecTHBEe 70O TOTIO MOMEHTa
BUJAB T e€eHHOTIO JONUWUHTIAa, HadYuHAaAS g C
UHCOOJb 30BaAaHUUGH DEeKOMOHUHAaAQHTHOT O
r eHa S5PUTPONODTHUHAa,
YVCKOpDSIMWIIeTr0o CUHTE3 PUTPOIUTOB
51 reMorJooOHuHa, 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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MOITUPDUKAaNOUEeHd pocTOBOIro paxKkToDpDa
SHIOTEJHU s COCYJQORB (VEGF) o7 s
YVCKODEeHHd pocCTa H O B Bl X
KaNOonuJadJJasgpoBs 5 apTepuiu U,
COOTBETCTDBE@HHO, CKOpDPOCTH
KPOBOTOKA A, BJAUSJHU HaAa CINODPTMHUBHEH
pe3yadabTaT onocpeagoBaHHO. HoBbH e
pas3pabdboTKHU y 94 e H Bl X I pPUBEJ U K
I1OSIBJ e HHIO cpeagcTB,
HemnocpeagcTBeEeHHDO BJ U SIONOLH X H a
KJIUYeBbe 3BeHbSI ycInmexa B COHOOpPTe
- MeXaHHU3MB 2HeproobecnedyeHHUSTI H
KadyecTBO 51 OIJUTEeJbHOCTHb
SOPPeKTHUBHOTO MblIIe dH OT O
CoOKpameHnusag. He camydgya#unHO BCKODE
ImoCc.Je MoSsIBJ €eHUHSH VOIOOMSHY T B X
ctated (B poccuiicxkoM HUHTepHET-
Ky pHaAUJe "KoMMepueckKad#
GUOTEeXHOJAOT U g U B "PLOS  Biology”)
Torgamuu#ud gupextop WAD A Puwuapn
[layuan B uUHTepBbBIO raszete Taiume”
B beBpaae 2004 r. 3aaBua: He ag1ywmaio,
4 TO M Bl CTOJKHGEMC 4 C I'' e HHBM
JOMNHUHT OM B Adbunax, 5 O4Y9eHHb
CcCoOMHeBamwcbp HacuyeT Oaumnuamgb B
[Texuune B 2006 r. Ho B 2012 »TO0 Oynmer
BIHNOJHE BO3MOXHO . OH HEeCKOJbEKDO
omuoOC 4 B I pPOTrHOZ3e - 35 TO
NIPOMU3OMAO ropa3smgToO paHBIE.

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

H € UHMEIT TOpPIroBOTO
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3aperucTPUPOBAaHHOTO Ha3BaHUSH),
mocJaJaeagcTBUHH JeHCTBHUGHA KOTODHBH X
OB M ONHUCAaHB B OHJAaHWUH-pPEeEXHUME B
HayduHOM KypHaae Cell” 31 uwa s 2008 r.,
Mo cocToOoOsSHHUIW Ha 1 suHBapsag 2009 r.
y XK e OBlJ U BHECeHBH B Iy HKT M 3
T e HHBH JONUHT Cnucka
3anpeune HHBIX BellecTB U MeTO/HdOB.
1 X OT 4 pDaHEee noagpas3yMeBaJadqochb,
YTO NpPHU HUCINHOJB30OBAaHUHU T EHHOTO
JOIMMUHT a HCHOOJb 3YVIOTC 4
UHHDEKILHUOHHE e ® o p M HI, I B a B BIII €
Haa3BaHHBH X Belle C TB a MOT YT
yvonorTpeoOasasTbCcsa B BUJAge TaobOJAeToOoOEK.
YUtTo nmpeaxcTtTaBaswowT cobObomw GW 1516 wu
A1CAR?

AHauau 3 HayYHBH X nyoJaukKalHdH
OTHOCHUTEJDbHDO VIOMSHY TH X B bl II €
HOBBX BHUJAIOB TeHHOTo naonudura (a
KOpDpDEeKTHEe - XUMHUUYECKHEZX
cy6cTaHuumui) moxkaszaa, utTo GW 1516,
pexe Ha3bBaeMb#nd GW-b01b16, wuau GSK-516
(B DYCCEKOS 3B 4UHOH ATUTepaTyspe
MHOT a FCK 1516), ABJASTETC 4
ATOHHUCTOM AaKTHUBAaAaTODa
nNpoJdudepupymoIIeT O
Ne pPOKCHUCOMHOTO b-pemenToDpa
(Peroxisome proliferator—activated receptor—6).
[TepokxcucoMBH - KJ e TOU4YHEBH e
Opraamsue.J.JH, C II OM OILb IO KOTODpPEBH X
OpPprasfHya3M n3baBasgeTCd OT
TOKCHUYE CKIHEZX Belle CcTB.
[lepoxcucoM—npoaudpepartTop-—
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AaKTHUBUDYIOIUH € pelenTtToQpH - 3T O
ceMeHCTBDO (PPARs) KOMIAaKTHEB X
OeJqKOBH X MOJEeKY.Ja, UMeEeIWIHu X B
CBOEM cocCTasBe OKOJ O 500
AMUHOKHUCJIOTHEBH X OCTaTKOTB i
pacImoJ oXeHHEH X BOJ U3 U JIHK
BHYyTpU axgep KaeTokK (Desvergne et al.,
1999; Endemann, Schiffrin, 2004) .
[IponudepartTopn, T. €. aKTHUBATODH
HNepoKCHCOM, I € UCTBYIWT UMeHHO
yepes3 PPAR. MaBecTHDO, 4 T O B
MOJEeKYJSIpHOHH OHMOJOT HUU
ceMeHuUCTBO 9 TH X pemenTopOoOB,
BKJAIOY a0l € e a-, D~ (B CIIA
nocJefJHHUE Ha3BIBAIWT y) U 6-G0pMB
PPAR, npejgcTaBJdSgOT co0boHu rpynny
1 e D HEB X pewLemnTopORBs OeJaqgqKOB,
KOTOTJpPHe ODYHKIMUOHUDPYVIOT K a K
TPAaHCKDPHUINIUOHHEEe daxToDpH,
peryJupymoumue 3KCIpeccHI T eHOB
(MHOTOCTYyYyInDeHUYaTH H npoImecec
npeooOpPa3o0BaHUGHA redHeTHYeCKOH
HHPOpPMAIHUHU B ODYyHKIMHMOHAQJJADb HB U
OIpPOAYKT, OOBYHO OEeJOK), B OTBET
Ha CBS3bBBaHMUWUEe COOTBEeTCTBYIOIUMIHU

AaKTUBaToOopaMu —aduraudugamu (puc.l).



O < g9 o

U

(cTPYKTYDY), 4T O

18

PHCYHOK 317 — Cronmppa PRAR QOUMTIONS # Cadetiene o0 £ Meisiawye (Dewverpe of & 19099 Endermarn

Puc. 1.

Schfa 200t)

CtTpykrtypa PPAR-pementopa

CBsA3bBBAaHUE €ro C JUTAaHJTaAaMU
PPARs

ada K TUBHUDYIOTTCH4, CBd3bBIBAdsHdCDb

J U T aHLdMH, 151 3 4aTeEM

DPUHUCOEeIHUHSIITCSI K cneunuduagecKHAM
yacTtkawMm JHK. [Ipu cBsI3BBAaAaHHUU CO
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JUT aHIOM PPAR
KOHDODPMATI HUIO
MO3BOJSIE€T

C B OIO
OJ U H HJ U He CKOJbEKDO
Kaxugse i n 3
AaKTHUBHOCTSDIO
HHOT O aHCcCaMOuJd4ga r eH O B,
DVIOUUX MHOTHUE MpPOI €eC CH
e TOYHOTO OOMEHAa, POCT H
(anporpamMMUDOBAHEHAaH4
i cCMepTHh) HEe KOTODpDBH X
51 D S NMaTOJOTIHUUYECKHKX
B, B YyaCcCTHOCTH,
UsT U KaHIleporeHne3a. PPARs
B

3HaAadYeHUE B
nTuddbdbepeHIUDPOBEKH
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K, TpaHKpPUDNUUU (CUUTH BAHUI
MalOLWUHU, 3aJOXKEHHOH B reHax),
oOAJHU3Me yraeBojagoB, JUIOHUIIO B,
B Y BBHCHNIUNX OprasnusamMoB. Bce
MOJdEeKYJdSIpPHOM INOJaHe TecHDO
H bl C onpejpgeJqeHHBMH JIH 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 M)
XKHOCTDb PPARs BJUSIATH H a U X
KpUNULUi U a3kcnpeccut (Feige et
T
poBaThb B 3AaBHUCHUMOCTH
0 a NpUKpPeEeINnJeHHsd

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

=~ O W 12 = O X
“omoe s K3

VTHEeTE®EHHIO Gy HKIHUU) 6eJqKOB,
HaJaHuduH e K OTODpPBH X MOXKe®eT
CTUMYJHUDPOBATHD A KTHBHOCTHBD UJ "
NpensiTCTBOBATHL
ODYHKIUHUOHUDOBA AHIHUIO
nepokucoMHoro pemnentopa (Yu Reddy,
2007).

Kor na OKas3aJdochb, 4 T O PPARs
UT pPaiwT ropasimgo OboJaee
MHOTOT  pPaHHYIO D OJ b B
XU3HegeITeaAbHOCTH BBl CIIHU X
OpraH43MOB, areHTH,
aKTusupylomu e PPAR, OBlLJ U Ha 3 B aHH
dguraugamu. PPAROD mpeummymecT TBEeHHDO
COOdEepPXKHUTC B meyewHU, Mo YK a Xx,
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MHUOEKa api/ae 51 CKeJ eTHEBH X MBI A X,
WUPOBBRX TKaHSIX, a y— u 6-dopwmb PPAR
npeobd6bmagagamwMT B XUDPOBOH TKAaHHU U
K 0 X e, a T aK?XKe B SHIOTEJ HUH
cocyaoB. JIlockoabky y—-pelmenTtToDpH
uMewmwT Tpu mnoasuaxa yl, yv2 u y3),
SKcnonpeccupymomuaecs B pa3JgHudduHEBHX
TKaHsSgX, TO cJageagyeT YyTOYHHUTDHB, YTO
v, NpUCYTCTBYE€ET NpakKTHUHUYeCKH
Be3jge, HO OCOOEHHO 3aMeTHO €eTro
J e UCTBHUE B cepnaune, MBIl e 94 HO U
TKaHaUu, TOHEKOHU K UMLK e, I104YKaXx,
NoJAXeJady JodHOoH XKeJae 3 e )5
ceJe3eHKEeE. PPAR—vy2 MaKCcCHUMaJdbHO
SKcIpeccupyertTecd

IpeuMylleCcTBeHHDO B Oy poH
KU pPOBOH TKadHHHu, a y 3 - B
MakKpodarax, TOJCTOM KHIOIe 9HHUEK e,
6enmoin wuposBoH TKaunwu (Berger, Moller,
2002). d3Tu aro"Hucrtboe ((PPARa u -y) 6bJHU
obHapyxeHb B HauvaJage 8-x ropaxgosB XX
B. B TKadHHH IIeygye HU J ST yIIe K 51
' DBl 3y HO B B O BpeMs IIOHCK a

MOJdEeKYJASISpPHONUW MHUIIe HU AJAST T DY IIH

areHTOB, Ha3b BaeMbBH X
"HepoOKCHUCOMB , I yBeJdUUYUEeHH S
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
byHKIHUSIA T a K XK e C Bs 3aHa C
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peryJagsaIiuei XKUPOBOT O oOMEHa
(Collins et al., 2001).

PPARa 5 PPARy I BJ ST C
Ky JdsgpHOH MUIU € H b IO MHOTH

¢’

1
X
e e H HBbI X npemapartoB, B
HOCTH, KaK yKas3bBaJadoOCb, Ha
B e buopartos 51
OJUJIUHOIHUOHOB. JIasa PPARa
M H areHTAaMHu SBJSIIOTC o, B O

, bGubparh (remMmduo6posmu.,

T, 6e3zodpubdOpPpar U T. n.),

X
a

K O pacOonpocTpaHeHHE.e B
51
e

E < o2 3 3 0 a2 o %
KO8 0 M 0 N O
QL8 T 8T R MM @D O W A

o

O O\wW =X w O 13 ©

=
¢’

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

JeBaHUMU, caxapHOTro aguaobderTa

HecCcTepoOujjJgHEH e

NIPOTHUBOCIHAJHUTEJb HBILE cpeJgcTRBa

(HITBII), 0OcoOeHHDO 94CTO

HCIIOJADb 3y €MBle S CHSATUSH

bonTeBOro CUHApPOMA, CBSI3aHHOT O C
A

II1 OBDE€2X € HHWEM MbBIHE€e YHBX H KOCTH O™

cycTaBHEBIX CTPYKTYD. s PPARy,
MOBHMIMAWIIUX YYBCTBHUTEJAbBHOCTSH K
UHHCYJdUHY, CUHTeEeTHUYe CKHUMH
aKTHUBaAaTODpPaMMU T a K XK e I BJ TIOT C A
npexjge Bcero THUAa3O0JUJAHUHIUOHTEB, B
MeHbBHIeH cTeneHHU - duoparts (Buzzetti
et al., 2004; Meirhaeghe et al., 2004).

B OpPraHu3Me OJ HHUMHU 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- JUHOJEeBasdga,


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
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JUHOJEHOBa s 5 apaxugoHoBasa (B
OCHOBHOM I c-dopMB) u
SHKo3aHoOoUAB (Dpepgmec TBEeHHUKH WU
MeTabOoOJHUuTH mnpocTarJaaHgWHORB 51
IpyTHuX C X0/ HBH X II O CTPYKTYDE
OUMOJOTrTHUYe CKHU aKTHUBHBX BelleCTB).
Hanpuwmep, PPARy AaKTUBUDYE€ETC 4
nNpocTarJagdaHgHWHOM PGJ2, a PPARa -
MeadHnaTOpOM BoOCIlaJewHHUH s s
nedikoTrTpuedomMm B4 (Haraguchi et al., 2003).
PPARs UT pPawr B axXHYIO D OJ b B
MeTaboJduaaMe c BOOOJHBH X KU P H B X
KHUCJOT, TpPHAQUUJATJTJHILEpPOJ OB 5
XoJecTepoudJaa B OprasHu3Me.
AKTHUBANUUA4A a—-@ o pMH PPAR,
mocpeagcTBOM U3MeHeHHd
AKTHUHBHOCTH TPAQHCKPpPHUINILHUHU T €HOB,
ydacTBYIIHU X B MeTabOoOJdua3Me
JUINIONDpPOT®EHUTO B, cnmocooOCTBYE®€T
CHHUXEHHI coJgepxkaHUSH
aTepor eHHH X JITIHTI B CBIBODOTEKE®e
KpDOBH, IIOBBHIOIA €T AaKTHBHOCTHD
TPaHCIODODPTa XoJecTepoudaa U 3
nepudpepundIecKHUX TKaHeHd B nNedeHEBb.
B 9 KCOepumMeHT e 1 OKaas3aHo, 94T O
I pHU pTeduumnurte PPARa B y CJOBHSX
roJogaHUSIg KOHIEHTpPAaNLUTI T JIKO 3 H
B KpPOBHU 4Yepes3 24 u cHHUXKaAaeTCSsI Ha
50 %, 4y T O CBUALETEJAbCTBYE€T 0
BaxXxHOoH DOJH PPARa B romMmeocT Tase
I 110K O 3 Hl. PPARa obOmdJagaimwT T a KX e

NPOTHUBOBOCIHNAJUTEJbHB MU
3bdPpexKTaMu. DdTHU CBOHCTIBa O BlJ U



23

TOKYMeEeHTa aJdb HO IMIOJTBEDPWJ e HBHI
' ] 4a BHBM obpasowMm
33 KcImepumMeHT asx 1n vitro, a T a K XK e

OINNBITAaX Ha4a 2KH B OT HBI X.

YUTo KacaerTcd JeucTBUAH
Belle C T B, YVCHJHUBA AIWILU X ne’cTBHE
PPARs, T O HeJJgaBHO O BIJ O
Impoa OHCTDpPHUDOBAaAHO, 4 T O y
NanmueHTOB C cCcaxXxXapHBM aguabeToM II
THUI a aTOHUCTH PPARa buodpatTHOH
CTPYKTYDH yMe HbIIAIT DHUCK
BO3HMUKHOBEHUHH HHPaAapPKTa
MUOKA apI/Ia U CHHUXKAIWOT yacCcTOTY
HeoOOXOAHUMOCTH MNIpoOBegeHU s
KOpPOHAQDPHOMH peBacCcKyJsgspu3lalu™Hu,
Y T O CcCBUJeTeaAbCTBYE€T 0
OJMJaronpusaTHEBH X pdhekKTax 9 T U X
HnpemapartaoBs y JaHHOH KaTeropuu
malmueHTOB. B MOJ€eJb HBHB X
HccaegoOoOBaHUSIX C U30JUPOBAaHHBMIU
yeJoOoOBedYyeCKHUMHU KJageTKaMHU Ha GoHe
CTUMYJ TIILHUHU U3O0OBITOYHOH
S KCIpeccHudtu PPARa Jige HacTosdgHOer o
BpeMeHH H e BB SICHE®EHO, NPUBOAMUT
J U aKTHUBAIUAM PPARa K
HexXeJadaTeJdbHBM 3bdeKTam CoO
CTODPOHB Ccepama y JAIHOJIEHU, KaK 3TO
OTMe4YyadJaochb B 9 KCcCIHepUumMe HT € H a
)KU BOTHEH X. OTCcCyTCTBYIT T a K XK e
KaKunue—-Jaduoo yvOeITUuUTeEeJaAb HHL e
HaydHEe CBUJIeTeJdbCTBa 0 T OM,
4 T O Tepandwusd aTOHUCTAaAMU PPARa
cmocoOHa YVBeJdUUYHUTH D HUCK
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3BUTHUS XPOHHUUYEeCKOH cepapedvyHOH
NTOCTAaTOUYHOCTHU y ueadoBeka ([Kimet

2006) .

I/ISBQCTHO, 4T O ' € HHBH J OII U HT

O C

s

O T XM 9 O H

O ® E o o3 0 =5 0

® N 8 ® I3 OO0 8 80

M OV O 4O o o=
m 2 O T oo oS

II

GW 1516,

OpOT
OJ b XKO KOIlUHMH, 1o CTPDYKTYDpDE®E

H

» W28 WS
3 O ™ 6 O T =
= T B = T > B~

w O =

w 9 wWw w R

e

K

OBe THWHAa3O0JU-JIUHJIHUOHOB, a
NUOTrJHUTA A3 O0H U

3 0H (mnocmenxHEeEe
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
JUDPDOBATHD V pPOBeEH
Bl. Ak tTuBanusg PPARy ¢ momMoub
nmpemnapartoBs peryJaupye
DUII U IO UMHCYJHUH™

e oA A~

UTeJadbHBH X r eH OB,
VIOIIUMX B KOHTpPpOJE CHUHTE® ES3 a,
OpTa U YVTUJAHU3 AILHUU
bl. Kpowme 93 TOT O, JUT aH bl
H OB
II 410
a kKo
a T bl 9 TOT O KJ acca HMelwT
b de kK TH,
ep, renaToOTOKCHUHUYHOCT®BD,

II pPe BbIIIIE€ HHU U

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

Z oI 3 O »

D B € MT0oOOTWUHE e

H O I pHu
BTUYEe CKOMU T O 3 Hl.
BOKpPYT KOTOpPOTIO 3a CTOJdDb

u Hu IHepuosn CJ0MAaHO


http://sportwiki.to/%D0%98%D0%BD%D1%81%D1%83%D0%BB%D0%B8%D0%BD
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npejgcTrTaBJJasageT cob6oit 2-[2-meTuual4-
(4-me Tua-2-(4-
(rpudayvyopometua)benua)-l,3-
THUAa30Jd-5u.Ja] MeTUJACYJAb®aHUJJ-
beHOKcCcHameTar C MOJ EeKYJspHOH
Maccotn 453,498 + Mmoabr’ 1l (puc. 2).

GW15186 (GW50156)

PUCYHOK 3.18 — qumecxaﬂ crpyxtypa GW 1516

Puc 2. XumMmuuyeckasaga cTpykKTypa GW
1516

H a CerojagHSIIHUH J € Hb
MeTabOoOJdHu 3M, OMOLZOCTYHONHOCTHSD,
mepwuoorn MOoOJYVXHU3 HH, Ny T TH
39 KCKpeIlnuau, TepaTOoOTeHHEH e
3 de K TH 5 TepaneBTHYECKHE
J O3 UDPOBEKHU GW 1516 H e OIl U C a H H.
PaspabdtborTaHna 3T a cyOCTaHIUGHA
COBMECTHDO COTPYAHHUEK AMHU
HHcTUuUTyYyTOB Xbiwra u Coaxka B CaH-
Juero oo 3aKa3y
bapmManmneBTHYeEe CKOH KoOphonopaumuuu
"GlaxoSmith Kline” mojax pykKkoBoacTBOM P.
DBaHCa. Y K e OJ HO YVIOMMUHAAHUeE 0
bapmManeBTHYEe CKOH KOMIIaHUMU,

M €

p

3aHUMAWOIed OJHO U3 JUJTHUDYILH X
CT B MHUD e 1 0 OPOU3BOIAICTBY
0

M H ' 1 X KU 3 HE€ HH O H€O6XO[LI/IMbIX
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npemnmapartoB, YyKas3bBaer, 4 TO
HUKTO CcHnHemnuaadabHO He 3aHUMAadJdcC 4
pa3paboTKOH JOMNUHT O BH X
cyobcTaHIuH, 5| 3ajgadu
HCcCCJadeJgJoOBaHUH O Bl J1 U YUCTO
TepaneBTHUUYECKHUMU. [Te pBH €
cooOule HHU A HMeHHDO o 6 3T OM
BellecTSBe MoOSsIBUJHUCTSH B
OMOXUMUYECKOH HayYHOTH
nutepartype B 2003 r. (Sznaidman et al., 2003).
OH O, K a K CBUJIETEeJdbCTBYIOT
pe3yJgbTaTH nccJaemgoBaHuH,
OnyoOJHUKOBA adHHTEe TOJDbBEKDO B
beBpauae 2008 T.,
IpoJgeMOHCTDpPHUDPOBAJIO y
cTpagawIMUX OXKHUpPEeHHUEeM MYXUYHUH C
npeguabdeToOM BO3MOXHOCTHD
oOpaTHOH TpaHCcCcODPDMAIHUH
BO3HHUKIIHU X MeTaboJdHUYUeEeCKHZX
aHOMAaJJdUUu NIy T TE®eM, BepoOdTHE®E®e®e
BCerT o, CTUMYJHUDPOBAHUHH
OKHUCJ e HH s c BOO O HEBE X )K U D HBI X
KUCJOT (Risurus et al., 2008) . GW 1516
AaKTUBUDPDYET ajgJeHO3UHMOHODOCOaAT-—
AaKTHBUDPOBAaHHYI NPOTEeHUHKHUHAa3Yy
(bepmMenr, y4yacTBYIOIHUH B
npomeccasx H®HeproobecnedeHUSSTI) U
TaKHUM oOpasoM CTUMYJUDYET
MNOTJOIIEe HHU e ' TIOK O 3 bl TKaHS IMHU
CKeJdeTHH X M BI OI I, a T a KX e
YVTHJHU 3 all HuIO C BOoOOOJHBI X KU P HBH X
KucdaotT (Kremer et al., 2007). B HacrTosgmue e
BpeMs IIPOBOJLHUTC A 11 b a3 a



KJHUHHUYECKIHX HCHOBTAaHIHU
OTHOCHUTEJbHDO BO3MOXHOTCT
ncnoab3oBaunusg GV 1516 B KauecTRB
cpeagcTRBa I J1 s npodugJakxKkTHiEK
aTepoOCKJepoS3a 5| J e dyeHH
AU CJAJUNOULEMHUH.

Kor na B 2008 r. pes3yJabTart
S KcOepUMEeHTORB I OKa 3 a.u
BO3MOXHOCTHD I1 OBBIIEe HHU
paGoTocCcCnocoOHOCTH Ha 68% nyre
UHCINOJb30BAaAHUMU GW 1516 InIpHu Oer
MbIIled HaAa TpeaMuae, To eme g0 HUT
XXIX OnuMInouamges O bl JI U BB CKa 3 aH

OInmTaceHHn4d

HCOOJAb30OBAHMUST JAaHHOTO
(Narkar et al.,
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loss—guide. com/ATCAR. html. .
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reHepuUpoOBaHUUIH
HHO3UHMOHOPOCOOaAT a,

BbBIC Ty HOarwmwiuier o B KadyecCTSBe
aTOHHUCTa AMP-akKkTuBHUpPOBAaHHDOIMI
npoTe-uHKHUHAa3b (AMPK) (Corton al., 1995).
CyOcTaHIUSH AICAR CTUMYJHUDPDY €T
NorJolmeHue B CKeJadeTHBX MBIII a X
I T1I0K O 3 Bl 51 yBeJHUUYUBAaeTrT
9 KCIpeccHUurlo p38—MHUTOT e H—
AaKTHUBHUpPOBAHHOH I pPOTeEeHuUHKHHa 3 bl
tunoB a u B (Lemieux et al., 2003), a T a K Xk e
npejgoTBpPAamaeT Ipollecc amdonTo3a
Ny TeM TOPMO?Xe€HUHsd oOpasoBaHUGH
Cc BOOOJJHEB X paaguKadJdoOB, Impexjge
BCerTOo XUMHUUYeECKH AaKTHUBHOTO
aTOMAaAapHOTO KHUCJAJO0DOJAa, BHYTDH
KJdeTEKH (Kim et al., 2008). Caneagyer
OTMEe TUHTbL, YTO AOCTAaAaTOYHO JaBHDO
OMOXUMHUKAaMU-TeOoOpeTHUEK aAaMHu H a
MOJEeKYJSIDPHOM V pPOBHe
yCTaHOBJEHa C Bs 3b M e XY
JTedCcTBHEM AMPK 51
ODYHKIOIHUHOHHUpPOBAaHUEM Nat-K+—A T ®&—-a 3 Bl
(HaTpu#i-KaadueBH U Hacoc),
TrUJIpPOJ U3 YyIOU e U C oOpas3oBaHUEM
3HEepPru 25% Bcex 3amacoB ATd B
KaeTKe. [lorTomMmy axkTtTuBHOCTB AMPK
S BJAsSeTCd CBEepPXUYYBCTBHUTEJb HBM
CcCeHCOpOM SHepros3aBHUCHUMEB X
IIpollecCcCcCOB 51 oToOpaxaert
npomeccs BEHEpPaOOTKU DHEePIruua U, B
YyaCTHOCTH, HHUXKHEH I DaHUIBH
oObpas3oBaHUSHI ATo,
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HHAQaKTHUBUDPYETCH YyVBeJdHUYEeHUEM
HHUXHE®EH I DaHUILb COOTHOIIE HH A
AM®D/ATD (Lingrel, Kuntzweiler, 1994).

IT o XUMHUYECKOH cTpyKTYyYpe AICAR
AsBJUSSEeTCSIS KOMIJEeKCOM COeJHHEeHHSH
Ha OCHOBEe HUMHUIALA3O0JABHOTIO KOJBILaA
C PUOOHYKJEOTHUTOM, a UMe HHO b
aMUHO-UMUJLAa30adAa 4 Kapoboxkcuamug-1l -
B-D-pubodpypasnosugom (puc. 3).

OH /—N
HO / &) N 0
1t =0 /\Q‘
0
s NH, N

HO OH

AICA ribonucieotide (AICAR)

S e ———— e ——
m—

PUCYHOK 3.19 — Xumuveckan crpyxrypa AICAR

Puc. 3. XUMHUUeECKaidd CTPYKTYDa
AICAR

B 2008 r. HccJaempgoBarTeJJaHu
MacTturtyrTa Coaka IO [
DYKOBOJCTBOM J1 K. Kuwma
oOoOHAaDPYXKUJTU YT O AICAR, B
3aBUCHUMOCTH OT UMHTEeHCHBHOCTH
Harpy3KHU, IPU UHCOOJAJDb3O0OBAaHUU €T 0
B TedeHUeE YyeTH P e X HeJ JeJub y
3 KCOHNepHUMEeHTA adJb HB X M BLII € U
3HaAa4YUTeEJbHDO I OBbBINIA €T U X
pa6boTocnmnocoOHOCTDB HAQ TDpPDEIMHUJTE
B yYIOpaXHeHHUSIX HAaAa BBHOCJHUBOCTHD
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Ny TEeM, NO-BUJHUMOMY,
npeobdOpas3oBaHUGIA

OBIC TPOCOEKT pPDANlAaIIIHU X C 5 MBI II € 94 H Bl X
BOJOKOH B OoJaee
SHeprosdPdPeK THUBHE e,
JUINUJLOTeHepHupyIWwIHue,
MeagJeHHOCOEKTpPAaANlaIlIluec s

MBIII € 94 HBbI € BOJ OKHa. brla o
mIoKaas3a#Ho, 94 T O 3 TOT mpoIileccC
oOomocpeagoBaHt TODPMO?WXe€eHHUeM
NaadbMHUTAaT UHAYIULUDPOBAaHHOIH
KJeTOUYHOoH cMepTH (amonTtTo3a)
SHJIOTEeJH aJb HBI X KJeTOoK Ny TEeM
YyTHEeTE®Ee®HU!H mpoiIileccORB
NepeKMUCHOIoO OKHCJEeHWUST JUINHULOB
B Hux (Kimet al., 2008).

B "KcnmepumeHTe HaAa KpPBCHUHBX H
yeaJoOoOBedYeCKHX KJeTEKax
yCcCTaHOBUJe€HO, 4 TO AMPK
peryaupyeT CTUMYJHUDPOBAaHHYIO OpH
runepiKanHUHU HaKOIJeHUEM C02
aJdbBeOJSIDPHYIO SmMUTeJHaJJbHYIO
OIUuCGYyHEKIHII 51 COOTBETCTBE®EHHDO
yJgydira erT Jer odHY IO BEeHTHJ I I U IO
(Vadusz et al., 2008). Kak m©moOKa3BbBBAaIOT
HeJaBHUe uccJaepgoBaHUIH, B
YyaCTHOCTH, IIpPOBEJ Je€HHEHe H a

U30JUDPDOBAaHHBX KJeTKaXx MHUOKA ADpPIAa
U pimme Yy HeBl X KaeTkKax, AMPK Taxkxe

CTUMYJUDPDYEeT NOTrJoHeHHUeEe T JIKO 3 b

OrT
ar

M
7

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

HHUC T HI AMP-akKkTuBUpPOBAaHHOMU
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NIpOTEHWHEKHHa 3 5l MOT YT OBl Th
TOUYKOH NIpHUJOXKEHH S TS
CTUMYJ IO HUHU Me XaHHW3MOB
HeproobecneueHU . Kak
aKTHUBAaAaTOD AMP-akKkTuBHUpPOBAaHHDOHMI
IpOTEeEeHuHEKHWHa 3 Hl, AICAR B
SKCcCOepUMEeHT e H a KU B OTHH X
yBeJHUUYUBAeTrT coJepxKaHUHUeEe
CBOOOJXIHB X XKUDPDHBX KHCJOT B 00O0HKX
(6blC T pBH X U Mea JeHHEBH X) THUTI a X
M BIII € 4 H Bl X BOJ OEKOH yepe 3
H3MeHeHHUeEe YyPOBHeHW aJHUINOHEKTHHa
M nentuHna (eadJKOB, ydyacTBYIIHUX B
JHUINIULHOM o6MeHeEe) 51 I OBBIIE HHU e
cojJalepxaHUi:Hd I TIOK O 3 Bl B O e J Bl X
MBIIIe YHBIX BOJOKHAaAX (puc. 4).
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PUCYHOK 3.20 — Bnusnue AICAR Ha axrusnocTts AMPK

8 Gensix (@) # kpacHbix (6) MbiWeYHbIX BONOKHax (uccne-
AOBAHKA NpoBefEeHb! B OCHOBHOR M KOHTPONBHON rpynnax
no 6 XMBOTHLIX B Kaxaon) (Sugalen et al,, 2007)

P < 0,01 no cpasHeHwo C XONTPOneM)

Puc. 4. Banusgaguaue AICAR H a
aKTUBHOCTSHL AMPK B 6eanmx (a) w
K DacHB X (6) MblIIe 9 HB X BOJ OKHa X



(MccaemoBaHUH
OCHOBHOMU UM KOHTDOJADbHOHMHU
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II DPOBE e HH B
r pynma x

Mo 6 XkUBOTHB X B Kaxjaoi) (Sugalen et al.,
* P
KOHTpPDOJEM)
Toro, AICAR cmocob6bcTByeT

2007)
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KTHUBHUDO
BeJUuUUIeH

KJeTEKa
e pxaH
H O II e

aTh ' TUKOJHU 3 Ny TeM
S TMOoOTrJom e HUST T JIOKO 3 H

B Yy CJOBHSHAX HU3KOTO

r TI0KO3b YyYBeJHYeEeHUE
1 AMD/ATD
T 00 a mNMpoIiecca B
H BI X KJeTEKax MO3T a.

T 0 X M

(uepe s CJ OXHBIH
KUHU MeXaHHU3IM CHHTG®ES3a
TSC2 i mTOR) 95T U X

Ny TeH noMoraert

T OO oM S TN e S W

5
O T W & O

KOJHYECTDBO 9 Hepruu,

N 8 & O 4 X 3 o

MOMU IJ9 CHUHTEe3a O0eadKa U

3 a, u, T eM C aMBlM,

os NN VI = - * AR B~ B oo B o

DPAaTUTb ANONTO3 HEDpPBHEH X
(Mukheijee, 2008). IlpuBe e HHEe
Ble yOeaIHUTEeJAbHO JOKa S 3bBawT,
aKTHUBAILUHA AMP K C II1 OMOIULb IO
T O B COONPOBOXJAaeTC4

©C O O W o ®» H =& W 0O X

JI
I
da
M
A
JI
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0
JI
T
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H B T O OO N O R O3 O O
T8 B R OO0 T K X ST oS

HHBMHU MHOT O4YHCJEC HBIMHU

d M Hu cC O CTODOHB pa34UdJa 94 H bI X
151 cucrTeMm, 4T O )51 OXK e T

T b MHOTOCTODpDPOHHEE€

= m O = o 0
© N W
T O 2 = = & 2

MOJAVJASITOPOB aAaKTHUBHOCTHMU
bepmMeHTa H a

HOHAJDbHOE€ CcCoCTOHdHHUE

T 5 O T O I R KOS

H 3 Ma.

o ® R T 3 om0 oD T

aKTHUYeCKH OJHOBDpDEMEHHDO C

JeJOoOBaHUSFTIMU

HOJOTIHMHUYEeCKOH U

XUMHUUYeEeCKOH A KTHUBHOCTH AICAR,
pykKkoBoagcTtBoM B. Hapkapa u P.

HC a, O BI 1 U II POBE e HH
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ATCAR,
1516,

r eHoB,
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BellecTB, TeCTHUDPY €MBH X a7 s
CcoO3JaHUSI HOBBX TepalnleBTHYECKHEX
npenapaTtToB, KOTOpPOe€e BHpPAas3HUJOCH
B TPUTT €PHEH X H3MeHeHHSHTX B
OpraHuua3mMme, CBOHCTIBSEHHBH X
busumueckKotn Harpys3KkKe, U
yJYy Yllaowild X ImpoIllecC CHl
SHeproobecnedvyeHUs T, ocoOeHHO 3a
cyeT JUINUJLOB, a TaKKe T OBBHBIIEeHH:d
Y YBCTBHTEAbHOCTH K HHCYJHUHY
(Iglesias et al., 2004). B HacTosiuiee BpeMfH
COBMEeCTHDO C MenuumuHCEKOHU
komMmuccuein MOK u WAD A P. DBaHcC wu
er o COTDPYJAHUEKH pa3pabaThBAIT
CUCTEeEMY cepTudPUKA AILUU TeCTOB,
CITIOCOOHBX YJOBHUHTDBL HNPHUCYTCTIBUE
MeTaObOOJHUTORB H O B Bl X I € HHBHB X
JOMNMUHT OB - AICAR 51 GW 1516 - 51
peTpPOCIEeKTHBHDO TeCcCTHUpPOBATHO
cmopTCcCMeHO B, ydacTBOBA aAaBIIH X B
OnuMIOUHUCKIHKX UTpax B 2008 r.,
NMOCKOJBKY HAa MOMEHT I pOBegeHHUH
Urp Me TOAB MLJOMNHUHT-KOHTZPOUJISH H a
NIPUCYTCTBUE o00o0HUX cyOcCcTaHIUUH

enNle He OBIJAU CepPTHUOUIUDOBAAHBH.
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MMone N

WHcynun,
MMEn™"

CooboaHbIe MUPHLIE
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PUCYHOK 3.21 — Bnuanve AICAR wa copepwanwe 8
NN3a3Me rMIoKOaL!, UHCYNWUHA, CBOBOANLIX KUPHEIX KUCNOT
W N3KTaTa (MCCNenosanua NPOBEACHS! B OCHOBHOR K KOH-
TPONLHOW rPYNNAX NO 14 HMMBOTHEIX B KAWAOH, KOTOPLIM
AICAR ssoanncsa noaroxyo) (Sugalen et al , 2007)
*P < 0,05, **P < 0,01 no CPABHEHWND C XOHTPONEM)

Puc. b. Bausgauue AICAR H a
JepxKaHUe B mJga3Me I JTI0K O 3 HI,
CyJHuHa, Cc BOoOOOJJHE X KU D HBH X
canoT U JaAaxtarta (MccaegoBaHUGH
OB € Jl € HBHI B OCHOBHOMHU U
HTpPOJADbHOH rpynmnma x 1 0 14
BOTHBX B Kaxjago#kl, KoTopusm AICAR
onuacsa noakoxuo) (Sugalen et al., 2007)
< 0,05, *xkP < 0,01 mo c¢cpaBHEHUI C

HTpDOJEM)

Korapga B 2004 . P. 22BaHC U erToO
JJeT Hu I pOBEJHU reHeTuHnYeCKOE®e
ITUdPUIUDPDOBAaHUE MOJOIAB X MBIIe H
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C H3MeHeHHUEM cocCTaBa 51
CTPYKTYDPB HUX MBI, TO NTOJYUYHUJHU
>)KU BOTHBH X, NpakKTHUHUYeCKH BJBOe
OouJee VCTOHWUYHBBH X K Harpyas3Kam,
9 e M 0O OBl YHEE M BI LI U . dTu "M BIII U —
MapadoHILbB H e HaOupadJdu
U30BITOUYHYIO Maccy T eJ a 5 H e
yBeJHUUYHUBAJHU oO0ObeM MBI, HMeJaHu
HU3KHUHU ypPOBeHDB Ccaxapa MU BBCOKHUHU
- Cc B0OOOJJHBH X KU p HH X KUCJOT B
KpDOBH, 4 TO caeJdadJd o U X, I O
BB D aXe HHIO nccJaemngoBartTe.ad,
"3 aMeuyaTeJabHBMH 6eryHamMu’
MccanmenoBatTeau JOKaaszaduJau, YT O
M O 2K H O mepenporpaMMHpPOBAaTGHG
paboTy M BI OI 1T, HCOOJDb 3Y 4 M € T O J bl
reHeTHUHuUYIeCKOH UHXeH®epHuduu y
M O J O J Bl X >)KU BOTHEBH X. B HHTEpPBDLHIO
"Hprw-Uo pxk Tatime” P. DB aHC
moguepKHYJ, 4 TO HeHW3BeCTHO,
M O 2K H O J U nenanarThb C II OM O Il b IO
JeKapecTHB TakKoOe®e refdgeTundIecC KOSEe
mnepenporpaMMHUDPDOBaAaHEIHE y
B3 pDOCUJH X ocobei, KOT Ja BecChb
MBIII € 4 H Bl U anmapart y XK e
chbopMHUDpPOBAaAH, 51 3 a KODOTEKOF®€
BpeMs He oOXO0OJgJHUMDO U3MEeHHUTH
CBOHWHCTBa O 0JadbIIO U M a C C Bl
CKeJde THB X MBIII.

MccaegoBaTeau CYUTAaAaIwWT, Y TO
npeumyluecTB a, MOJY Ye HHEBE e I pH

@]

NOJb30OBAaAaHUMU AICAR 5 GW 1516,
0Oy CJad0BJeHEH B3auUMOJIEeHUCTBUEM



38

MeXJIY KJ e TOUYHBMHU AMP K 5 PPAR-b5
CUTHAQJADbHBMHU Ny TSIMU. Jla HHB e
re"HeTuHudYeCcKOTDO aHaJ au3 a
MOoOJJTBEDpPXKJTAaIT 3TY ryT0TG®e€3Yy
OTHoOcHUTeabHO Toro, utT o AICAR u GW 1516
I O OTJIJ€eaAbHOCTH AaKTHUBUDPYVIOT
TOJbEKDO He 3 Ha4YuUTeJadbHYIO
NOATpPYINIY r e HO B,
S KCONpeccHUpPYEeMBX OpHU pU3UUYUEeCKOH
Harpya3Ke. [Tpu 39T OM I O
OTJAe€eabHOCTH AaTOHMUCTH 51 AMP-
AaKTHBHUDPOBAaHHOH IPOTeEeHuUHKHHa 3 bl
(AICAR), u npoaudepupyOuUero
NIepoOKCHCOMHOTDO geJabTa-, a 1 O
He KOTOJpPBHM J a HHB M, 51 OerTa-
pemenTtopa PPAR (GW 1516), MOT YT
UHMHUTHUDPOBATHL HeKOTGODEBHe
MOKa3aTeJadbHH e 5P b e K TH,
npucyumume dpu3umudyecKOoON HarpyskKke. B
T O X e BpDeMs aKTHBAIUSH 00o0HuX
nyrte#n (komo6uuanusa AICAR u GW 1516 ¢
bu3suUuYecKOHN HAaTrpys33KOH) NPUBOLHUT
K SKCIOpeccHH 3HAa4YUTeEJbHDO
OoJdbHIeT O YyHuCJaa r e HO B,
peMoOoJgeJgUuUpPYOIOH X OO0OJBbLUO €
KOJdHUYeCTBO MeTabOoOJdHUYIeEeCKHEX
nyTtTehd B opranmsamMe, B TOM YHUCJTE, U
MeTaboaUu3M MbmiedyHoOH TKkKaHU (Lemieux
et al., 2003).

B byHaxramMeHTaJadbHOH cTarTbhbe,
HallWucCaHHOHMH r pynmo#u U 3Be€eCTHH X
cmemuaaquUcTOB (Knopp et al., 1997),

AaBTODPHBH OO0OCYXIaJadHU AJUCKYCCHUOHHEE®e
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BOIl PO C HI, C B 3aHHEe C
He OZHO3Ha4YHOCTDBIO TpakKToBKUuU MOK

U CIHNOPTHUBHBMHU BpauvaMHU NOHSCSTHSH
“r e HHB U JONUHT , a T a KX e
NeETaJdUCb CPOpPpMYyJHUpPOBATSH, T'JIe XKe
NpPOXOAUT ' DaHUI A M e X1y
bopmMaagbHBMH 51 UCTHUHHBMH
rpaHuUIlaMU pPpa3yMHOCTH 51
OOOCHOBAQHHOCTH TN pPpHUMEHeEeHUST Tex
9 Pror e HBH X cpeaxcTtTB, KOTOJPpPEH e
NPUBOLSITC B MOCTOSHHDO
paclHliup gl e MC 4 Cnucke
3anlpeuneHHBX BemecTB U MeTOHOB.
[ToToOoMYy HCTODPHSH C MoOsITBJEe HUEM
H O B Bl X BUJOB JOMNMUHT a, B
HacCcToOSdIlle e BpeMs VXK e re HHOT O,
JaJeKoO He HOBa.

OxHAaaKDO II O K a B KJHUHHUYIECKIHUSX
UM CIHOBTAaHUSIX H e MNOoOJYYeHDO
yvOeaTHuUTE®EJdb HBH X TOKas3aTeJadabccTRB, K
KaKHUM HeTraTWBHBHBM sdphbekTam
MOXe€eT TNPHUBOJAUTDBL HUCIOJDb 3 0BAaHUE
AICAR u GW 1516, KaKOBB MOTYT OBI T Db
pPa3yMHEe J O 3 Bl 51 IMToOOTU YHE e
3 de K TH npemnapartoRB H a OCHOTBSeEe
35 TUX CcyOcCcTaHODUH, a TaKXKe MOTYT
J U MOJY Y€ HHEB e reHeTHYECKHE
MOJIUGDUEK AIHAH 3aKpenasaTh>hC 4 51
BOCIPOHU3BOAUTSHLHC 4, HeJab 3 4,
BepoOsSsTHO, OAHOB3HAQUYHO OTBeEeprartTh
BO3MOXHOCTHD UCIHOJDb30BAaHUGH
npenapatoB Ha ocHOBe AICAR nu GW 1516 B
COIOODpTeE, ocobOeHHO B Bl CI U X
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J OCTHUXKEHUH. HanporTus, B KHUT e
"TeHHasd u KJeTOU4YHa s Tepanusa’
(Templeton, 2003) yvOoeaguTeJab HO
J OKai3bBaertTE« s Bax>XHeWuma s D OJBb
revHeTHndIeCKHKX MOJIUGDUEKa aAaIUH 51
UCIIOJAb 30BaAaHUI cyoOcTaHIOUuH,
MOAZUODUIUDPYIIONHU X coOCTBEHHEBEBH
OTBET oOoprasHuua3iMa, I pH JedyeHUH
MHOT U X T s12K € J Bl X 3aboJeBaHUH, B
YyaCTHOCTH, caxapHOTO nTuaobderTa
THUTI a 11, aTepoOCKJeEepOS3a,
remMmoduJgauu, OoJde3HSIKX
Aanpbunreimepa U [TapkuHucoOHa. B
MoCcCJe gHUH KX HaydYHBH X paobdoTacx H a
3TY TeMy NMPUBOJLSTTC A JaHHEI e,
KOTOJpDEH e II O K a H e JOKa3BbBalwT
NIPUCYTCTBUE HerarTHBHEBH X
sbdpextToB Bausuusg AICAR u GW 1516 H a
cepnuae HO-COCYJAHCTYVYIH U ApDYyTrmuae
CHCTS®E€ bI Oprasgaua3Ma, HaopoTHUHuBsB,
aBTOpPHB ODHoOJaralmwT, YTO NOpemnmnapartH
H a 95T O0H OCHOBeEe MOT YT CTarThb
"3 00 0TBH M CcCTaHALADPDTOM, TedeHUS
3aboJeBaHUH cepanoa 51 COCY/OdOTB
(Warden et al., 2008). BosMoxHoO,
NpUMEHEEHHe CTUMYJSITODPORB
r e eTUu4YeCKOH A KTHUBHOCTH
OTKpPBBAaeT HOBYI Py B pPas3BHUTMUU
busumueckKux BO3MOXHOCT® €EH
CIIOpPTCMEHORB 51 I1 OBBIINIE HU U
3 peJqHIUHOCT CIIOPTHUBHEH X
cocCcTSsSI3aHUIMH, oOocoOeHHDO C yvaeTOM
TOTO 4T O mIpejge.a coOCTBE®Ee@HHEBH X

-
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MOXHOCTS® €eHu OpraHuu3MmMa
OBe€eKa NpakKTHUUYeCKH
TUTHYT.

IMIOCTOS S HHBM yXKecTOoOUudeHHUEM
boBaunuua WADA MOXKHDO qJO0MUTH J O
HOT O abcypaa, NOCKOUJDBEKY B
T a B O4YeHDb IIH P O K O
NpoCTpPaHeHHOT O mnpemaparta
TU3MUH JAJdJs MeCTHOTO JeueHUH:d
MODEKa T O XK e BXOJHUT...
penie HHa s cy6cTaHIUUSHM!
atTerus WADA, mo HamemMy MHE®EHUIo,
caAydae MIOSBJ €HHU S H O B Bl X
qICTB, BJUSTIOOLHU X H a
OTOCIHIOCOOHOTCT B, J O JXH a
aXarTbhbC A H e B HeMe JJeHHOM
pelle HHU U J 10 O BI X MHHOBAIUH,
CcOoOOCTBYIIILHU X I1 O BBIO € H U IO
oOora BO3MOXHOCTEeEH YyeadaoBeKa a, a
pas3paboTKe 51 MIOBCEeMEeCTHOM
IpeHHUH COBpDEeMEeHHOT O,
KBaTHOIo, B TOM dYHCJe€e, U Ha
eTUYEe CKOM yYpPOBHE, aJTropHUTMa
JeJoOBaHUSIS BCeXxX CIOHOoOpTCcCMeHOB,
MOHAaAaJbHDO OpPraHHMUMH30BAaHHOMU
MaKOJOTHYEeCKOHN MNoOAaAe€epPpkKKKEeEe Hu
HIlLUHCEKOH II1 OM OILH B O BpDeMd
HUDPOBOUYHOT O 51
eBHOBAaTEeJABbBHOTIO IIpPOILeCCOB.

Bonpocs! 1Jis caMonpoBepKU

. OxapakTepus3yiTe OCOOCHHOCTH M POJb TE€HHOrO0 JOMHHTa B

criopre.
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. B uem 3axirouaercs coAepiKaTelibHOE pasiinuue BO3IEUCTBUS
Pa3IUYHBIX BUAOB JIOIUHTA.

. OxapakTepu3yuTe OCHOBHBIE IIPOLIECCHI, MPOUCXOASIIME B
OpraHu3Me€ YEJIOBEKa IIPU BO3AEHCTBUU HA HETO I'€HHBIX JOIMWHI-
Ipernaparos.

. HazoBuTE OCHOBHBIE IPYIIIBLI TEHHBIX JONUHT-TIPENAPATOB.

. OxapakTepu3yluTe BO3ICHUCTBHE TE€HHBIX JONHUHI-IPENapaToB Ha
YKUBOTHBIX B IIPOLIECCE MPOBOISIIMUXCSA HAYYHBIX IKCIIEPUMEHTOB.

. B 3aBUCHMOCTM OT CBOMCTB aHAJIU3UPYEMbIX  BEIIECTB
NPUMEHSIOTCA  Pa3JIMYHbIE  AHAIUTUYECKUE  UHCTPYMEHTHI.
OxapakTepu3yuTe ux.

. Oxapakrepu3yiiTe pa3pabOTKy U TIOBCEMECTHOE BHEApPEHUE

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

. OxapakrepuszyiTe, B  Y€M  3aKJIIOYAETCd  palUOHAIBHO

OpraHn30BaHHaAs (I)apMaKOJ'IOFI/IIICCKaSI MOAACPIKKa 1 MCIUIIUHCKAsA
IIOMOIIb CIIOPCTMCHOB BO BpCM:s1 TPCHUPOBOYHOI'O 141
COPCBHOBATCIIBHOT'O ITPOLICCCOB.
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