201890817 Al

(19) EBpa3unckoe @) 201890817 13 A1l
naTeHTHoOe
BeAOMCTBO

(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. A61K 31/7028 (2006.01)

2018.10.31 A61K 31/7032 (2006.01)

A6IK 31/7052 (2006.01)

(22) Aara nopaum sasskn CO7H 19/048 (2006.01)

2016.09.30
(54) KPUCTAJUIMMECKHUE ®OPMbI BETA-HUKOTUHAMUAA MOHOHYKJIEOTUAA
(31) 62/236,657 (57) Uso0peTeHre OTHOCHTCS K KPHUCTAUTHYCCKUAM
(32) 2015.10.02 dopmam B-HUKOTHHAMHKIA MOHOHYKIICOTH/IA, CIIOCO-
(33) US 6aM WX TIONYYEHHS W MX COOTBETCTBYIOUIMM (hapma-
(86) PCT/US2016/054776 [IEBTHYECKUM Mpernaparam. M3o0peTeHne Takxke OT-
(87) WO 2017/059249 2017.04.06 HOCHTCS K TIperaparam, IMOIXOISIINUM sl Hy TPUIICB-
(71) 3assurens: THYECKUX, BETEPHHAPHBIX U CEIBCKOXO3SHCTBCHHBIX

METPO MHTEPHDIIIHJI BAHOTEK, HYX[.

2a9aCu (US)
(72) Wsobperarens:

Kapp Ouapro, ®epuangec @uaunn

(GB), JIupunrcron J3Bug d:x. (US)
(74) nNpeacrasutens:

Mensenes B.H. (RU)

IV  L1806810¢



OIIMCAHME WM3OEPETEHUA
2420-549551EA/019
KPUCTAJIJIMYECKUE $OPMEl B-HUKOTMHAMUIA MOHOHYKJIEOTHUIA

[lepekpecCcTHad CCEUJIKA Ha POIOCTBEHHYID 3aidBKY

[Io DaHHOM 3asBKe UCHpallUBaeTCsa I[IPUOPUTET Ha OCHOBaHUU
NpeoBapuUTeJIbHOM 3asgBKM Ha oaTeHT CIA, CepuMHBM HOMep 62/236657,
nomaHHoM 2 oOkKTabpsa 2015 roma, KoTopas BKJKUEeHa B HaCTOAMUN
IOOKYMEHT IOCPelCTBOM CCHJIKM BO BCeM CBOEM IIOJIHOTE.

YPpoOoBEeHb TeXHUKU

B-HukoTrHaMMI MOHOHYKJIeOoTMI (NMN) HeIaBHO MPMUBJIEK BHUMaHME K
ero IMNPMMEHEeHMI OJId JiedeHusd, oOJerueHUd, CMSATUYEeHMS, 3aMeIJIeHUS,
OCTAaHOBKMU, IpeloTBPAaleHN u/nnm KYIMPOBAHMUS CBSA3aHHHX c
BO3pPACTOM  IOeTeHepPaTHBHEX MBMEeHeHUN, TAaKUX Kak BO3pPAacCTHOe
OXMpEeHMEe, BO3PACTHHE IIOBHIIEHWSA VYPOBHS JIMIIMOOB B KPOBM, CBSA3aHHOE
C BOBpPACTOM CHMXEHMEe UYBCTBUTEJIBHOCTM K MHCYJMHY, CBS3aHHOE C
BO3PACTOM CHMXeHMe OYHKUMM I[IaMITK ¥ BO3PACTHHE WM3MEHEHUS B
byHKLUMM IJIa3, TaKoe KaK »OereHepalMs XeJITOTO IIATHA.

YUMUTHBAS TepaleBTUUECKMe I[PEeMMYyMeCcTBa, CBA3aHHEE C STHUM
coenMHEeHMEeM, CYIecTBYyeT HeOOXOOMMOCTL B YJIYUINIEHHHX KOMIIO3ULMAX
NMN. KpomMe TOTo, CVYIEeCTBYyeT IMHOTped®HOCTL B VYJIYUINEHHHX crocobax
IOJIYUEeHU A u pas3paboTKu peLenTyp c B-HUKOTHMHaAMMIIOM
MOHOHYKJIEOTHUIOM.

CYIIHOCTEL MB0BpeTeHUS

OnmH acCIIeKT MBO@peTeHMH OTHOCUTCA K KprucTaJlJIMdyeCKOMY

COEeIMHEHMID, MMeKIeMy CTPYKTYPY ¢opmyJiel (1),
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IpyTor acrnekT wu300peTeHUs OTHOCUTCH K crnocobaM M[IOoJIydeHUd
KPUCTAJJIMUEeCKUX COoelVHeHUM oopmyJnl (1) .

B HeKOTOPHIX BapMaHTax OCYMeCTBJeHVA HacTodlmee M300peTeHUe
OTHOCUTCH K bapMalleBTHUUECKOMY openapaTy, IPUTONHOMY i
MCIIOJIb30BAaHMA [allMeHTOM UYeJIOBEKOM, CcoIepXalleMy KpUCTaJlJIMdecKoe

COoeIVHeHue bopMy JIEL (1) M  OOVH WU OoJiee bapMalleBTUUECKU



IIprmeMIJIEMEIX SKCIHUIIMEHTOB . B HeKOTOPEIX BapMMaHTaxXx OCymeCTBIJIECHNA
(]_)apMaLI,eBTML_TeCKI/Ie InpeliapaTe MOI'YT MWMCIIOJIBE30BaATBECA HOJIA JIEYEeHUMA WIIN
HpO@MJ’[aKTMKI/I COCTOAHMA WK 3aboJjieraHu4d, OIIMCaHHOIT'O B HacCToOoAlleM
OOKyMeHTe. B HEKOTOPEX BapMaHTaX OCYIeCTBJIEHMA @apMaueBqueCKme
IIpeliapaTe VIMeRT JOCTAaTOUHO HHU3IKYKD IIMPOI'eHHYI aKTHMBHOCTE, YTOOH
OHITE IIPVT'O OHBEIMM IOJI4d BHYTPMBEHHOTI'O IIPVMIMEHEHM A IIauorieHTOM
JeJIOBeKOM.

NonpobHoe omnmcaHue OuUryp

Ha éurype 1 moxasaHb IOPOMKOBHE peHTTeHoTpaMMmul dopm 1 m 2 B-
HMKOTMHaMMIa MOHOHYKJIeoTHIa (NMN) .

Ha burype 2 okasaHa TepMOoTpaMMa nbdbepeHUIMATIBHOM
CKaHVpyKIely KajJlopuMeTpuu GopMe 1.

Ha burype 3 oKkasaHa TepMOT'paMMa nbdepeHUIMATIBHOM
CKaHVpYyKIely KaJlopuMeTpun GOpMH 2 .

Ha ¢urype 4 mnokasaHel clhoekTpe 'H AMP amopdHOoTo NMN, OdopMer 1
NMN m ¢opMe 2 NMN 1rocije BHEHCYIIMBaHMA B BakyyMe. Kak IIOKa3aHO Ha
criexkTpe, oGopma 1 dABJSeTCS IO CymecTBy O0Oe3BOOHOM, a dopMa 2 MMeeT
npmMepHo 1,1-1,2 wmoJjekys IMCO Ha MoJiekyJly NMN.

Ha ourype 5 ©noka3aHO CpaBHeHMEe I[IOPOUWKOBHX PEeHTI'eHOT'paMM
amMopdHoTO NMN, amopdpHoTo NMN rnocse xXpaHeHUsa M QGopME 1 NMN.

Ha omurype 6 nokaszsaHa M30TepMa IMHaMUUeCKOMV copbumm Hapa IJid
aMopdHOTO NMN.

Ha omurype 7 mnokaszsaHO M3MeHeHMe IMHaMUUecKOoM copbumy Iapa Ha
ovarpaMMe MaccCH OJd amMopdHoTo NMN. Korma obpasell amMopdpHOTOo NMN
noaBepraeTcsad BO3OeMCTBMI aTMochepHOVW BJIaru, obpasell OPOXOOUT
yepes ©¢asbl. Ha ourype 7 IoOKa3aHO M3MeHeHMEe MacCCH BO BPEMEHMU.
AMOpO®HEI oOpa3ell TUIPOCKONMUYEeH, IIoKa OH He pacIlJlkBaeTCcsad M He
HauMHaeT KPpUCTaJJIM30BaThbCcA. IlloTepa Beca MeHee dYyeM 3a 1000 MuH
[IOKa3HBaeT COOHTMe KpUucTajmMzauum. Illocjie KpuUcCTalliM3aluy BelleCTBO
ocTaeTcsa KpUCTaJJINYeCKUM, cCoxXpaHad Ty xe [IOPOWKOBYIO
PeHTIeHOTpaMMy IIOCJIe IBOWMHOTO LMKJa, HO BCe Xe OeMOHCTPUPYEeT
CIIOCOBOHOCTEL OOpPaTHOTO 3axBaTa MacCCH (M3MeHeHVe mOo0 9% mac./mac.) .

durypa 8 InOpencrasjsgeT coboll  m300paxeHue, [IoKas3eBawlee
MOHOKpMCTAJJIEL Qopmel 1 NMN, HaOmomaeMble C IIOMOWEBK IIOJAPU30BAHHOTIO

MUKPOCKOIIA .



HompoBHoe onmcaHme ms3obpeTeHuUs:

B HeKOTOPEX BapMaHTaX OCYIMeCTBIJIEHUA M306peTeHme OTHOCHUTCHA K

KPUCTAJJIMUECKOMY COEeIMHEeHMIO, MMeKlleMy CTPYKRTypY odopMmyJinl (1),
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B HeKOTOPEIX BapMmaHTaxXx OoCyleCTBJIeHMA KpucrTaJlJjiImdyeCKoe

coenmHeHre ¢QopMyJiel (I) He HABJAeTCH COJbBAaTMPOBAHHEIM (HaAIpMUMeEp,
KpUCTaJlJIMdeCcKasad pemeTka He COOEePXUT MOJIEKYJIH pacTBOPUTENA) . B
HEKOTOPEIX BapMaHTax OCYIEeCTBJIEHUA KPUCTAJJIMUEeCKOoe  COelMHeHN e
dopmysiel (I) 4aBiasgeTcs Oe3BOIHEIM WM [0 CYIEeCcTBY Oe3BOIHBEM. B
HEKOTOPEX aJIbTEPHATHBHEIX BapMaHTax OCYIMEeCTRBJIIEHMS KPUCTAaJJIMUECKOEe
coenuHeHre OQOopMyJiEl (1) 4ABJISeTCS COJIbBBATUMPOBaAHHEM. B HEKOTOPHX
TaKMX BapMaHTaxX OCYMEeCTBJIEHUS KPUCTAJIJIMUECKOe CcoelVMHeHre (QOPMYyJIH
(I) saBJgeTCd COJBBATOM C IMMEeTMJICYJbLQokKcumoM (IMCO) .
Kpucranimmueckoe COEeIOMHEHUE, OIIMCaHHOE B HacCTO4IeM
OOKYMEHTE, MOXET OBITH VCIIOJIE30BAHO npu M3TOTOBJIEHUNU
JIEKApPCTBEHHOTO CpencTBa IJa JedeHua 3abdojJieBaHUMM WMJIM COCTOSHUM,

OIIMCAaHHEIX B HacCTOAIlEM ITOKYyMEHTE.

B HEKOTOPHIX BapMaHTax OCYIECTRBJIEHUA COeIVIHEHU A 1o
HacTodmeMy n300peTeHND MOTYT 0Bpa30BHEBATH BoJiee OHOM
KPpUCTAaJIJINUeCKOM GOPMEHL. B noprMepe BapmraHTa OCyIeCTBJIEHU S
KpUCTaJIJIMueCcKoe coelIMHeHue, MMeKIee CTPYKTYPRY bopMy JIEL (1),

CYyIleECTBYEeT B BUIe «OOpMEl I» UM «dopMel II», KakK DOOPOOHO OIMCAHO

HIMXe . OTU PasJIMYHEEe @OpMH B HacToOAmeM JIJOKYMeHTe IIOHMMalTCAd Kak

KIIOJTVIMOPQED» .

B HeKOTOPHIX BapraHTax OCyleCTBJIEHU S noJmMopd
KPUCTAJIJINIEeCKOTO CcoenVHeHUA XapaKTepnusyeTcsd IIOPOMKOBOM
PEeHTTeHOBCKOM Iubpakuuen (XRD) . 0 npemcrTaBageT CcoOOM  YTOJ
oudpaxKunm, VM3MEepeHHHEN B Tpanycax. B  HeKOTOPHX  BapuaHTax

OCYImeCTBJIEHUI IUOPAKTOMETP, MCIOJNbL3yeMel opu XRD, HM3MepseT YIOJI

IvbpakuMu Kak OBOMHOM yroJ 1mubparxumm 6. Takum obpas3oM, B

HeKOTOPEIX BapMMaHTax OCyImeCTBJIECHMA HM@paKHMOHHHe KapTHWHE,



OIMCaHHEE B HaCTOAmeM OOKYMeHTe, OTHOCATCS K MHTEHCUBHOCTHU
PEHTTEeHOBCKOTO M3JIYUeHMS, M3MEPEeHHOW OTHOCUTEJILHO yTJja 20.

B HeKOTOPEIX BapmaHTax OCYIEeCTBJIeHNA Be3BOOHOE
KPUCTAJIMUECKOe coeauHeHre OGopMyJiel (I) wWMeeT 3HaueHus 20 paBHHEe
20,03, 20,14, 21,83 m 25,73. B clemyommMx BapMaHTax OCYIMEeCTBJIEeHUA
0e3BONHOE KPUCTAJUIMUECKOe COoeIlMHeHMe WMeeT 3HaueHus 20 paBHHe
20,03, 20,14, 21,03, 21,83, 23,08, 23,39, 25,73 mu 26,59. B eme
CJleIyMMxX  BapMaHTax  OCYMeCTBJIeHMs 0e3BOOHOe  KpUCTAaJJIMUeCKOe
coequHeHMe MMeeT 3HaueHud 20 pasHwe 7,70, 11,54, 12,64, 16,03,
18,99, 20,03, 20,14, 20,83, 21,03, 21,83, 23,08, 23,39, 25,48,
25,73, 26,59 m 29,78. U B eme CJeOyKIMX BapMaHTax OCYMeCTBJIEHUS
6e3BOOHOE KPUCTAJUIMUECKOe CoelMHeHMe ¥MeeT 3HadeHUs 20 paBHBEE
7,70, 9,95, 11,54, 12,64, 16,03, 18,18, 18,99, 19,16, 19,44,
20,03, 20,14, 20,83, 21,03, 21,83, 22,44, 23,08, 23,39, 23,89,
24,08, 24,53, 24,68, 25,05, 25,48, 25,73, 26,08, 26,59, 27,33,
27,67, 29,78 u 29,92,

B HeKOTOPEHIX BapraHTax OCYWEeCTBJIeHNA Be3BOOHOE
KpUCTaJINIMUeCKOe CcoeluHeHMe OQopMyJiH (I) wuMeeT OudpakToOTpaMMy IIO
CyleCTRBY, KaK IloKasz3aHo Ha OUI'. 1, oTMeueHHyK Kak o¢opma 1.

B HEeKOTOPEIX BapraHTax OCyIEeCTBJIEHU I KPUCTaJIJIMYeCKoe
coemmMHeHMe OGopMyJiEl (I) He 4BJAEeTCS COJbLBATHMPOBAHHEIM (HaAIpUMEpP,
KpUCTaJJIMdeCcKasa pelleTKa He COIepXUT MOJIEKYJIH pacTBOpUTesis). B
HEKOTOPHX aJIb TEPHATHBHEX BapMaHTax OCYMeCTRBJIEHUA KPpUCTaJIIMUecKoe
coenuHeHMre GopMyJIH (I) ABJSETCA COJIBBATUPOBAHHEM.

B HEeKOTOPHX BapMaHTax OCYMeCTBJeHMSA KPpUCTAJIIMUEeCKMM COJILBAT
¢ IMCO coemuHeHMs O¢opMyJiel (I) wumeeT 3Hauedud 20, paBHbe 8,29,
17,39, 19,54, 22,78 m 22,98. B cJienyiomyux BapMaHTax OCYIECTBJIEHUA
KPUCTaJUIMUECKNMZ coJibBaT ¢ IMCO uMeeT s3HaueHus 20, paBHee 8,29,
17,39, 19,54, 19,74, 20,98, 21,58, 22,03, 22,78, 22,98 u 25,53.
B eme clenyomMx BapMaHTaxX OCYMEeCTBJIeHUSI KPUCTaJUIMUeCKU COJIBBaT
¢ IMCO wmMeeT 3Hauenus 20, pasHwe 8,29, 16,10, 17,39, 19,24,
19,54, 19,74, 20,33, 20,78, 20,98, 21,18, 21,58, 22,03, 22,78,
22,98, 25,53, 28,48 m 29,48. B clenynlMx BapMaHTax OCYIMeCTBJIEHUS

KPUCTaJUIMUeCKNZ coJibBaT ¢ IMCO umMeeT 3HaueHus 20, paBHee 8,29,



13,12, 15,79, 16,10, 16,69, 17,39, 19,03, 19,24, 19,54, 19,74,
20,33, 20,78, 20,98, 21,18, 21,58, 22,03, 22,78, 22,98, 23,95,
24,14, 24,48, 24,64, 25,14, 25,53, 25,87, 26,89, 27,18, 27,67,
28,02, 28,13, 28,48, 28,98, 29,34, 29,48 u 29,92.

B HEeKOTOPHX BapMaHTax OCYMEeCTRBJIEHUS KPUCTAJIJIMUECKUM COJILBaT
c IOIMCO coemmHeHMsa OQopmyJiH (I) wuMeeT IudpakKToTpaMMy IO CYIECTBY,
KakK IokKa3aHo Ha OUI'. 1, oTMeueHHYK Kak ¢dopma 2.

B HEeKOTOPHX BapMaHTax OCYMEeCTBJeHUSA KPUCTAJIJIMUEeCKMM COJILBAT
c IMCO coemmHeHMs OQOpMyJIEL (1) colepxuT IHOpuMepHO 1,0, IPpUMEPHO
1,1, wim npmMepHo 1,2 MoJjekyJuH [IMCO Ha oOIHY MOJeKyJy NMN.

B HeKOTOPEIX BapMaHTaX OCYymMeCTBJIEHMA M306peTeHme OTHOCHUTCA K

bapMalleBTUUECKOMN KOMIIO 3ULIN, conepxamen KpUCTaJIJINUeCKOE
CoeIVHeHUe bopPMY JIEL (1) M  OOVH WU DoJiee bapMalleBTUUECKUA
[IPMEMJIEMBEIX BKCLUUIIMEHTOB. B HEKOTOPHX BapuMaHTax OCYIEeCTBJIEeHUA

bapMalleBTHMUECKAad  KOMIIO3MLIMA  BHOpaHa M3 TabJleTokK, Karncysnl u
CyCIIeHBUN.

TepMMUH «IIO CYIEeCTBY UMCTHM», KakK MCIOJIb3YyeTCd B HaCTOAIEeM
IOOKYMEHTEe, OTHOCUTCH K KPUCTAJJIMUECKOMY IMIOJUMOPQY, KOTOPHM MMEeeT
uucToTy 6OoJgiee 90%, UTO O3HadvaeT, UYTO OH comepxuT MeHee 10%
Joboro  OpyTroro CcOoenOuHeHud, BKJIIOUAA COOTBEeTCTBYyKIEe aMOopdHOe
coenMHeHMe WJIM aJIbTePHATUBHHM IIOJUMOP® KPUCTAJJIMUECKOM COJIM.
[IpeNoOUTUTENIbHO, KPUCTAJJIMUECKUM HoJauMopd wmMeeT uUuMcTOTy ©OoJiee
95% mim paxe umMcrToTy OoJiee 98%.

Crnocobu HOJIYUEeHUS KpUCcTaJlIndeckux dbopm NMN

B HeKOTOPEIX BapMaHTaX OCYymMeCTBJIEHUA M306peTeﬂme OTHOCHUTCHA K

criocodby MIOJIyUYeHU KPUCTAaJIJIMUEeCKOTO coeIVHeHUsd, MMeKIeIo
CTPYKTYPY GOPMYJIE (1), KOTOPEIM BKJIOUAET a) [IoJIy4dyeHMre CMecHu
coeIMHeHVsa QopMyJIEL (I) B pacTeopuUTelle UM D) KpUCTaJJIM3alLU

coemmHeHusa oGopMyJsiel (I) ®3 CcMecH, CcomOepXallell coelVHeHVe OQOPMYJIE
(I).

B  HeKOTOPHX BapMaHTax OCYMeCTRBJeHNSA  CMecCh, coIepXxamas
coenuHeHMe OQopMyJH (I), mIpencTaBJgeT cCcoOo0¥ pacTBOp. B HEKOTOPHX
BapMaHTax OCylMeCTBJIEHUSA CMeCb IIpeIcTaByfgeT cobolil B3BeCh WU

CYyCIIEH3H .



B HEKOTOPHIX BapMaHTax OCyMEeCTRBJIEHUA KPUCTaJIJIMUEeCKOe
COEeNMHEHNE, [IOJIYUEHHOE criocobamm 1o n3obpeTeHn, ABJIAETCHA
0e3BOIHEIM.

B HEKOTOPHIX BapMaHTax OCYIEeCTRBJIEHUA KpUCTaJIJIMueCKoe

CoelMHEeHMe, IIOJIYUdeHHOe crocobaMu I[I0 UM300peTeHU, IIpeldcTaBJIgeT
cofo¥ COJILBAT, HalpuMmep, coJbBaT c IMCO.

B HeKOTOpPHX BapMaHTax OCyMeCcTBJIeHUS  CMecChb, coIepxalma s
coemuHeHre OdopMmyJiel  (I), TmpencTaByigseT cobo¥ pacTBoOp, M CTaiusa
KpUCTaJIJIM3aluM COeIMHEeHMsS M3 CMeCH BKJKYaeT OOBeIeHMe pacTBopa
0O TIIepeHacCHmeHMsa, UYTOOH BHBBATL BHIaIeHMe B 0CaloK COeIMHEeHUS
bopmysiel (I) M3 pacTBOpA.

B HEeKOTOPHX BapmuaHTax OCYIEeCTRBJIEHUA OoBeIeHNVEe CcMecH,
comepxamel coeauHeHMe ¢QopMyJH (I), OO IIepeHAaCHMeHMS BKJOUaeT
MeIJIeHHOe  noOaBJIeHMe  aHTHUPaCTBOPUTEIA, Takoro KaK  TellTaHH,
TeKCaHEl, DTaHOJ WIM »Opyras I[OoJapHas WM HeloJapHas XUIKOCTDL,
CMemBaeMass C OPIaHMYeCKMM pPacCTBOPUTEJIEM, OXJaXlIeHMre pacTBopa (C
3aTpaBKOM pacTBoOpa wiIu ©6e3 Hee), YyMeHblleHMe oOObeMa pacTBopa WM
Kakag-Jubo koMOMHALMA  BHIIEeyKasaHHOTO. B  HEeKOTOPHX BapMaHTax
OCyMmeCTBJIEHMS IOBeIOeHMe CMecH, Ccolepxalel coeIMHeHVe (QOPMYJIH
(1), oo [IepeHacCHIeHn BKJIOUAET B ceb4a nobaBJieHMe
AHTUPACTBOPUTEJISA, OXJIaXIeHMe pacTBOpa IO KOMHATHOM TeMIlepaTypH
WM  HWUXe, “  yMeHbIIeHVe oOBeMa pacTBopa, HalpuMep, nyrem
VCIlapeHusa pacTBOPUTEJIS M3 pacTBopa. B HeKOTOPHX BapMaHTax
OCYIEeCTBJIEHUS oxXJIaXIOeHue MOXeT BEITE [1aCCHUBHEM (Hampumep,
OCTaBJIASg PAaCTBOP CTOATL IIPM TeMlIepaType OKpyXaolel Ccpemnbl) WiIKu
AKTHMBHEIM (HaIopuMep, OXJaxXIeHMe PpacTBOopa Ha JensHoM ©OaHe WMIM B
MOPO3UJILHOV KaMmepe) .

B HEeKOTOPHX BapmuaHTax OCYIEeCTBJIEHUA crioco® MOJIYYEHU A
OOIOJIHMTEJIBHO BKJIOUAET BHIOESJEHME KPUCTAJJIOB, HalpMMep, I[OyTeM
OMIILTPOBAHUSA KPUCTAJIJIOB, IOeKaHTUPOBAHMEM XUIOKOCTM OT KPUCTAJJIOB
uiam  Jioboy  OpyToM  HOIOXOOAmMUM clocod pasldelieHua. B cleoyommx
BapMaHTax OCYIECTRBJIEHMA CIIOCOD IOJyUYeHMSA TakKXe BKJIOUAET I[IPOMBIBKY
KPUCTAJIJIOB .

B CJIe OYIOMMX BapMaHTax OCYIIEeCTBJIEHU A crioco® MOJIYUYEeHU A
OOIIOJIHUTEJIBHO  BKJIOUAET CTUMYJIMPOBAHME  KPUCTAJJIM3aLUN. Crioco®

MOXeT TaKXxe BKJIKUYATB BEICYIIMBaHME KpnucTrasijos, HallprMep, Inpn



TIIOHIVIXEHHOM OaBJIEHUN . B HEeKOTOPEIX BapMaHTax OCymeCTBJIEHUA
CTUMYJIMPOBaHME OCaXIeHMS WM KPpUCTaJLIM3aluM BKJIOUaeT BTOPUUHOE
obpaszoBaHMe 3apOoIHIel KpucTallIM3aluy, I'Ie oOpa3oBaHMe 3apOolbIen
KpUCTaJIM3aluy [IPOUCXOIUT B IIPUCYTCTBUM 3aTPaBKM KPUCTAJIJIOB WM
B3aMMOIEVCTBUA C OKpyXaomelr cpelon (CTeHKM KpUCTaJIM3aTopa,
IepeMemypaKmme paboume KoJieca, obOpaboTKa YJIBTPa3BYKOM M T. IO.).

B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHMS PacTBOPUTEJIL BRJIOUAET
auneToHuUTpmJI, N, N-guMeTmaueTamMmn (DMA), ouMeTuiIadpopMammn (IMO),
OMMeTUJICYJIbQokcun (IMCO), 2TaHOJ, »TUMialleTaT, TI'elTaHb, I'eKCaHH,
M30oIponujialeTaT, MeTaHOJ, MeTUJISTUIKEeTOH, N-MeTuJI-2-IUPPOJIMIOH
(NMP) , TeTparumpodypaH, TOJYyOJI, 2-NpPOINaHoJ, 1-0yTaHOJ, BOOY WK
Kakyo-Jubo MX KOMOMHALMI. B HEKOTOPHX NIPedloUuTHUTEJILHBEIX BapMaHTax
OCymeCcTBJIEHKS, HalpuMep, Opu OoJyueHuM OGopMH 1, pacTBOpUTEeJIeM
ABJISeTCA MeTaHOJ MWJIM BOoIa. B IOpyIMxX OPelloUuTHUTeJILHEX BapMaHTax
OCyMmeCTBJIEHK S, HalpuMep, IpU OoJyudeHur OGOopMH 2, pPacTBOPUTEJIEM
ABJIAEeTCHA IOUMEeTUJICYJIbLQOKCHUI .

B HeKOTOPHX BapMaHTax OCYINEeCTBJIEHMSA I[IPOMHBaHME KPUCTAJJIOB
BKJIOUAET TIIPOMBBKY XUIKOCTLIO, BHOpPaHHOM U3 aHTHUPaCcTBOPUTEJS,
alle TOHUTPUIAa, 2TaHoJIa, TellTaHoOB, T'eKCaHOB, MeTaHoJa,
TeTparugpodypaHa, TOJIyOJia, BOIE W nx KOMOMHALINN . Kak
MCIIOJIb3YeTCd B HacCToAmeM MHOOKYyMeHTe, TepMMH «aHTUPAaCTBOPUTEJIE»
O3HauaeT pacTBOPUTEIL, B KOTOPOM KPUCTAJJIE COJIeM  ABJISTCSA
HepacCTBOPUMBIMIM, MUHUMAJIbLHO PacTBOPUMEIMIA W YacTUUHO
PaCcTBOPUMEIMHA . Ha IpakTUuKe nodaBJieHUe AHTUPACTBOPUTEJIA K
pacTBoOpY, B  KOTOPOM PaCTBOPEHH KPUCTAJIJIH  CcoJiel, yMeHbIlaeT
PAcTBOPMMOCTEL KPUCTAJIJIOB COJIM B pPacTBOpe, TeM CaMbM CTUMYJIUPY S
ocaxmeHMe COJIM. B HEeKOTOPHX BapMaHTax OCYIeCTBJIeHUS KPUCTAaJJIB
IIPOMEIBAIOT KoMOMHalUMen AHTUPACTBOPUTEJIA u OpPTaHnYeCKOTO
pacTBOPUTEIIA. B HEeKOTOPEIX BapuaHTax OCyMeCTBJIEHNU A
AHTHUPACTBOPUTEJIEM SABJISeTCA BOOa, TOoI'Da KakK B IOPYI'MX BapuaHTax UM
ABJISeTCA aJIKkaHOBHM pacTBOPUTEJL, TakKoM Kak TI'eKcaH WiIM IIeHTaH,
WM apoMaTHUUeCKUM VYIJIEBOINOPOIOHHEM pPacTBOPUTEJL, TaKoM kKak O0eH30J,
TOJIYOJI VI KCWMJIOJI . B HEeKOTOPEIX BapuaHTax OCyMeCTBJIEHUA
AHTUPACTBOPUTEJIL MIPEeOCTaBJIgeT CcoBOM MeTaHOJ.

B HeKOTOPHX BapMaHTax OCYMeCcTBJIEHUS TIPOMEBKa KPUCTAJJIOB

BKJIODUaET ITOOMEIBKY KprmcTaJlJiImMdeCKOoI'O COeIMHEeEHNMA @OpMy.HbI (1)



pacTeoprTeJIEM WJIM CMeCBI OIOHOIT'O WJIM HeCKOJIBEKHUX paCTBOpMTeJ'IeIZ,
KOTOPEE OIIMCAaHE BEHIIE . B HeKOTOPEIX BapMMaHTax OCymeCTBIJIECHNA
pacTeOoprUTEJIE MIJIM CMECHb paCTBOpMTeﬂeTZ rnepen HpOB&bIBKOﬁ OXJIaXOoaKnT .

B HEeKOTOPEIX BaplaHTax oCymeCTBIJIEHMA CIIOCOOH IIOJIyUEeHNA
KpnucTalJlJImMde CK1X CbOpM NMN MCHOJB3YITCA OJA YyIoaJleHud ONHOM WJIM
HeCKOJIBEKMX HpMMeCGIZ n3 NMN. B HEeEKOTOPHX BapMaHTaX OCYyHeCTBJIEHUA
OIIMCaHHEIe B HacToAdmeM OJOKYMeHTe CIIOCOBOH KprucTaJljinsallnm
WUCIOJNbL3YITCA OJ4 ouncTkM NMN, HaliprMep, B KaueCTBe KOHEeUHOM
CTaIll OUMCTRKUM IIPpM IIOJIYYUYEHNM COeIVMHEeHMA.

[lpMeHeHM e KpUucTaJumueckux dopm NMN

NMN of6pasyeTcsa HW3 HUKOTHMHaMMIa B OYyTHM OmocuHTesa NAD,
peakuuel, kaTaausupyemon Nampt. NMN nmajlee OpeBpamaeTrca B NAD B
oyt ©OuocuMHTesa NAD, peakluelM, KoTopasd KaTalusupyercs Nmnat.
«HukoTHMHaMMO aOeHMH IMHYKJIIEOTHUI» (NAD), KOTOPHM COOTBETCTBYET
clenyoiumey CTpyKType

NH,

QN:E%§N
O

HO-P
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OH OH
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oBpa3yeTca IOpu IIpeodpaszoBaHMM HMKOTHMHaMyIa B NMN, KoTopoe
KaTaagusupyeTcsa Nampt, ¥ Opu [$ocjenywoieM Ipeobpa3zoBaHum NMN B
NAD, KoTOpOEe KaTaJln3nupyeTrcs Nmnat. Y MJIEKOIIMUT AKX
OYHKUMOHAJIBEHEIM TOMOJIOT JIpoxoker PNC1 mnpezncraBjsgeT cobomm NAMPT,
KOTOPEM TakKXe KaTalu3UpyeT IepByk CcTaiui B peyTuamszaummu NAD.
NAMPT kaTanm3mpyeT oOpa30BaHME HMKOTHMHaMMIa MOHOHYKJIeoTHHOa (NMN)
n3 NAM, KOTOpHM 3aTeM IIpeobpas3yercs B NAD ¢ nowmombio NMNATI,
NMNATZ2 m NMNAT3. HukOTMHaMUI puOO3UL, IpedlleCTBeHHMK NAD, BXOOUT
B pPeyTMJIM3alMOHHHEIM @YTH IOCJe IIpeBpameHusa B NMN C [OOMOMEBIO
bepMeHTOB HMKOTMHaMMI pubos3mn kKuHas3s (NRK) .

TakuMm oOpas3oM, Ha OO0JIe3HM, pPacCTpOMCTBa UM COCTOSHMA, Ha

KOTOPEE BJIMAET YBeEeJIMUEeHNE ypOBHeﬁ NAD, TakXe BJMAET KOJIMUUECTBO



OpenmecTBeHHMKa NMN, »JOoCTymHOTO nOJdag ©OuocuMHTe3a NAD, u, TakKuMm
oBpasoM, MX MOXHO JI€UMTL IIYyTeM BBeIOeHMS COeOMHEeHUM U KOMIIO3UIIUMA
NMN, OIMCaHHEX B HaCTOAIleM IOKYyMeHTe.

B HeKOTOpPHX BapMmaHTax ocymecTBJieHMa NMN paboTaeT uUepes IIyTh
HUKOTHHaMUL MOHOHYKJIEOTHUT amoeHUIMITpaHchepask (Nmnatl) ZNRZ!
IpyTre OyTu OnocuHTesza NAD+, KOTOpPHE WMEeonT OIMUTATeJbHY W/UIn
TepalleBTUUEeCKyYyn LeHHOCTDb oJiss  yJydmeHmusd Opodmier  JIMIOMIOB B
wiasMe, IOPpOodMIIaKTUKM MHCYJLTa W/WUIM OPOIJIEHMI XM3HM M XOPOWeIo
CaMOUyYBCTBUA. [pyI'Me BapMaHTH OCYIIECTBJIEHMSA OTHOCHATCH K CIOCOoDy
OPpOOUIIAKTUKY WMIIM JiedeHusa 3aboJIeBaHUAa MM COCTOSHUSA, CBSI3aHHOTO C
IyTeM HMKOTMHaAMMUI MOHOHYKJIEOTHI aleHuJIaTTpaHcbepas3w (Nmnatl) wiam
OpyTUMKM OyTaMu OMOCHMHTe3sa NAD+, IyTeM BBeIOeHMAa  KOMIIO3ULNUH,
comepxameyt NMN. 3abojieBaHMA WM COCTOSHMS, KOTOPHE OOHUHO MMET
M3MeHeHHEe YPOBHM NAD+ MIM eTr0 IIpellleCTBEHHUKOB, KOTOPEHE MOTYT
OBITEL MIPEeOOoTBPAalleHH MM OPOMTHU JieueHMe IIyTeM NOIMNOJIHEeHUS IUMeTH WK
pexrMa TepaleBTUUYeCKOTO JeueHusd C I[OoMombio NMN  u/miam NAD+,
BKJIOUAT, HO He OT'paHMuMBAaKTCAd VMU, paccTpoMcTBa JIMIOIUIHOTO
obMeHa (HanpuMep, OUCIUNINIEMNSA, TUIIEPXOJIECTEPUHEMN A ZANEZ!
TUIIEPJIUIIUOEMASL ) , VHCYJLT, ouabeT I u IT THUIIa, cepOeuHo-
cocymmcTee 3aboJjieBaHMA UM OpyIUe (QpUu3sMdecKMe NOPpoOJIeMbl, CBA3aHHEE C
OXUPEHUEM .

HeriponerenepaTuBHEE 3a60jI€BaHMUS

[Tpmn HeMpoleTreHepaTUBHEIX 3ab0JIeBaHUAX u nepmudpepmUyueCKmUx
HEeBpPOIIaTUAX dYacTO BOBHMKAET »OeleHepallMd aKCOHOB. J[JleTeHepald
repepe3aHHBX AKCOHOB 3alepXUBaeTCA Y MbIInem c MeOJIeHHOM
BaJIJIEPOBCKOM oereHepalleln (Wlds) c U3OLTOUHOM DKCIpeccuen
CJIUTOTO DeJika C CUHTETUUECKNM bepMeHTOM HUKOTUHaAMUL
AOEeHVHIOVHYKIIEOTUIOM (NAD+) , HUKOTHHaAMNUI MOHOHYKJIEOTUL
ageHuJlaTTpaHchepasom (Nmnatl). Kax Wld(s), Tak m Nmnatl camm 1o
cebe ABIAOTCA SQOOEKTUBHEIMM B IIPelOTBpAlleHUM OeT'eHepaluMM aKCOHOB
B KYJbLTypax HeMpOHOB.

CHMXeHUe YPOBHSHA NAD+ B IIOBPEXIOEeHHEX, OOJIbHEIX NI
OeTeHepUPYIMX HEPBHEX KJEeTKaxX U IIpeldoTBpalleHue HSTOTO CHUMXEeHUI
NAD+ »o0dexTMBHO 3allMilaeT HEepBHHE KJEeTKM OT Tubejn KIETOK.
CmoTpr, Araki & Milbrandt «Increased nuclear NAD+ biosynthesis u

SIRT1 activation prevent axonal degeneration» Science. 2004 Aug.
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13; 305(5686):1010-3, m Wang et al., «A local mechanism mediates
NAD-dependent protection of axon degeneration» J Cell Biol. 170
(3): 349-55 (2005), TMOJIHOCTBI BKJIWOUeHHBE B HacTodlee OlIMcaHMue
[IOCPenCcTBOM CCBUJIKM . IIOCKOJIBEKY NMN criocoteH YBeJIMUMBaTh
BHYTPUKJIETOUHEEe YpoBHM NAD+, NMN MoxeT OHTB MCIOJIB30OBaH B
KaueCcTBe TepalleBTUUEeCKOW WM OIUIEeBOM HNoBaBKM IJIA JIeUeHMS TpaBM,
3aboJieBaHUM U PaCCTPOMCTE, BJIMAKIMX Ha LeHTpaJIbHYID HEepPBHY
cucTeMy U IepudpeprUecKyin HEePBHYI CUCTeMy, BKJIOUAas, HO 5BTUM He
OTPaHNUYMBASACE, TPpaBMy WIn IIOBpexXIeHre HEePBHEIX KJIETOK,
3aboJieBaHMA WJIM COCTOSHMUSI, KOTOPHE BpedsaT HEeVMPOHHHM KJIeTKaM, U
HelpoleTeHepaTUBHEE 3aboJyieBaHm g WIn CUHIPOMEI . Koppengaumsa
YCUIIEHHOTO CuHTeszsa NAD+ C IOJIOXUMTEJILHEIMM  pes3yJbTaTaMM  IIpU
HEepPBHEIX IIOBPEeXIeHUAX U 3adoJieBaHMAX WJIM COCTOSHMAX obcyxiasach,
HanpuMep, Stein et al., «Expression of Nampt in Hippocampal wu
Cortical Excitatory Neurons Is Critical for Cognitive Function»
The Journal of Neuroscience 2014 34(17):5800-5815; m Stein et
al., «Specific ablation of Nampt in adult neural stem cells
recapitulates their functional defects during aging» EMBO J.
2014 33:1321-1340.

Hmxe  ommcaHB HEeKOTOPHE HeMpolereHepaTMBHHE 3abojieBaHUA,
HeVpoleTreHepaTUBHHE CUHIPOME, 3afojleBaHMsa UM COCTOSHUSA, KOTOPHE
HeTaTUMBHO IEeMCTBYIT Ha HepBHHE KJIEeTKM WM MHHM O00pasoM BHSBHBAT
IIOBPexXIeHMe HeMPOHHEX KJIETOK.

ScceHuMaJlb HEM TpeMop (9T) ABJIAEeTCSH HauboJee
PacIpoOCTPaHeHHEM PacCTPOMCTBOM IBMXeHUSI. OH OpencTaBlsigeT coboln
CUHIPOM, XapaKTepU3YRIUVCS MelJIeHHO IPOTPeCCUPYNUM IIOCTYPAaJlbHEM
U/ MM KUHEeTUUYECKMM TPeMOpOoM, OOHUHO IHopaxaomyMmM ofe BepxXHMre
KOHEUHOCTH.

BoJyesHub IlapkuHcoHa (PD) mnpencraBJageT cofoM IIpoTpeccupyilee
HelpoleTreHepaTUBHOe paccTponuCcTBO, CcBA3aHHOe C moTepen
HUTPOCTPUAPHHX OOobaMUMHEPTMUECKUX HEeWPOHOB.

BoJjesHub AjbliTeldMepa (AD) gABJIAeTcda HauboJiee pacOpoCTpaHeHHOM
bopmon oeMeHLIUN . OHa IpencTaBJIgeT cobom IPOTPECCUPYIYI0
oereHepaTUMBHYID 0OO0JIe3HEL TOJOBHOTO MO3Ta, CUMJIBHO CBSA3aHHYID C
IIPEeKJIOHHEIM BoO3pacToM. CO BpeMeHeM JIIM C 2TuM 3abdojieBaHMEM

TEePp AT CIIOCODHOCTD ACHO MEICJIMTB n paccyxoarTk, CYyIoInMTb O
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CUTyaumndax, pemaThb IpOoOJIEMEHL, KOHUEeHTPUPOBATLCH, 3alloMMHAaTh
[IOJIE3HYK MHOOpMalUMwo, 3aboTUTECA O cebe M OJaxe TOBOPUTL. Pan
HelVpoOoeTeHepaTUBHHX 3aboJjieBaHMM, TakKux Kkak ©00Jie3Hb AJbLTelVMepa,
OKas3HBalT OMOJIOTHMUECKOEe BO3IOEMCTBME Ha MO3TD. IlIpelnouTUTesIbHBM
ABJIAETCHA, UYTOOH OIMCaHHEE B HaCTOAIleM IOOKYMeHTe COeOMHeHMI Ha
OCHOBE HMUKOTMHaMMI MOHOHYKJIEOTHIa OBJIM CIOCOOHH [NIPOHMKATH CKBO3b
TeMaTORHUIebpalnueckur dapbep (BBB).

Bojsie3ub XaHTUMHTTOHa (HD) mpencTaBJageT cofo¥M Heus3JjeuuMoe,
ayTOCOMHO-IOOMMHAHTHOE HacJIeOCTBEHHOE PacCTPOMCTBO VY  B3POCJHX,
CBA3aHHOE C IOTepel KJIeTOK B chIeluudruecKOM IIOAMHOXECTBEe HeMpPOHOB
B OaszaJIbHEIX TIaHIUIMAX U KOpe.

ATakcuga onpeneseTcsd Kak HeCIIOCODHOCTE IOONePXNBAaTh
HOPMAaJIbHYIO OCaHKy u [LJIaBHOCTE OBVDKEHUS . ATaKCHL MOT'YT
COIPOBOXOATE HEBPOJIOTMUECKMEe CHMITOMEL M IIPM3HAKM, TaKue Kak
CYOOpPOI'M M HapylleHMd IOBMWXeHMA (HallpuMep, OUCTOHUA, XOopesd) .

KaTaToHusa IpencraBJIsgeT cobon COCTOSAHUE SABHOM
HeBOCIIPUMMUYMBOCTKM K  BHENHMM CTUMYJIaM Yy  4YeJIOBeka, KOTOPHM

HaXoInMTCAd B COCTOAHNWM GOHpCTBOBaHMH.

SIIUJIeICUAa oripeneiideTc4d KakK XPOHHNUECKOEe COCTOAHUME,
XapaRTepusyrimeeCAa CIIOHTaHHEMI, PelIMBUPYIVMI cynmoporami,
cynopora olipenejideTCcAd Kak KIIMHMWYEeCKOe COOHTHUE, CBA3aHHOe C

IIepeXOOHEM THUIEPCUHXPOHHEM HEeWPOHHEIM pa3psamooM.

BJIOKAUECTBEHHHM HEeWPOJIeNTUUEeCKUl cuHapoM (NMS) OTHOCHUTCS K
CoUeTaHun TUIEPTEPMUY, PUTUIHOCTM ¥ AaBTOHOMHOM OUCPEeTYJISUUM,
KOTOPHE MOTYT BO3HUKATDH Kak cepbesHOe OCJIOXHEeHNE rnocye

IIPMMEHEHNMA aHTUIICUMXOTUUYeCKHUX IIpellapaTOoB.

Xoped npencraBJjideT cobom HelIpOM3BOJIEHOE aHOMaJIBEHOE
IOIBIMIXEHNE, XapaKTepnusyriameeCAa PEeE3KUM, GHCTpHM, HepPpMTMMYHEM,
HelIOBTOPAKIMMMC A IBIVIKEeHVIEM KOHEeUHOCTH, JqacTo CBA3aHHEM C

XaOoTUUYEeCKMMM JIMIeBEIMM TpuMacaMu. Chorea gravidarum (CG) gaBjsgeTcs
TEPMMHOM, OO0O3HauaKlMM XOpek, BO3HUKAKIYK BO BpeMa OepeMeHHOCTH.
KiMHMUeCcKkre  XapaKTEepUCTUKM KOPTUKO-0DasaJIbHOM  TaHTJIMO3HOU
ODeTeHepalluu (CBGD) BKJIOUAIT [IPOI'PEeCCUPYIIYIO OeMeHIIVO,
IapKMHCOHU3M n anpakcuio KOHEeUHOCTEN . IncdyHrUUS oyTen
LeHTPaJlbHOM WM [IepUDepUUeCKOM HEPBHOM CUCTEME MOXET BHS3HBATH

BeT'eTaTMBHYIO HMC@YHKHMD.
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IncToHMS HOpelcTaBJIAgeT Co00¥ CHMHIPOM YCTOWUMBEX MBIIEUHHX
COKpalleHU!, OOEBIUHO BREISHEB AN CKpy4MBaHMe " IIOBTOPAKRIMECT
OBVKEHUS WM HEeHOPMAaJIbHHE I[IO3H. [IMCUMM CcHasM [OpedCTaBJigeT cobon
BUI CIelMaJIM3MPOBaHHOM (QOKAaJIbHOM IOUCTOHUU.

YMCcTBeHHasa OTcTajJocTh (MP) mnpencTaBJjseT coBoM COCTOAHUE,
IpY KOTOPOM MHTEJUJIEKTYaJIbHBEE BO3MOXHOCTU CYIEeCTBEHHO OI'PaHWUEHE.
PaccTpOMCTBO PasBUTUA OINMUCHBAET COCTOAHME, KOTOpOoe OIpaHUUMBAaET
CrIOCOBHOCTEL UYeJIOBeKa BHIIOJHATL OeMCTBMA M POJIM, Kak OXMIAEeTCsa, B
omnpeneJIeHHOM colMaJibHOM cpene. YacTo MP U pacCTPOMCTBO pPas3BUTUSL

IIPMCYTCTBYROT OIOHOBPEMEHHO B pe3sysisTaTe TIOBPEXIOEHNA T'OJIOBHOT'O

MO3Ta.

HepoaHaTolIMTO3 npeIncTaBJsgeT cobom npoTpeccupyomee
HEeBPOJIOTUUECKOE zaboyieBanHue, XapakTepusyomeecs HapyleHW IMHA
OBIMKEHNS, V3MeHeHM SMHU JIMYHOCTH, YXyOmeHreM Io3HaBaTeJILHOM’

COCOBHOCTM, aKCOHaJIbHOM HeBpolaTHMeM U cCylopoTaMM. B KakKOoW-TO
MOMEHT BO BpeMsa 0OoJie3HM y  OOJIBIIMHCTBA  I[IallMeHTOB  MMeeTCHd
AKaHTOLMUTO3, ONpelelISeMEl 10 Mas3Ky IepudepmudecKor KpPOBMU.

Bojsie3sup Ilemmzes-Mepubaxepa (BIIM) m X-cBs3aHHas cClacTUUeckas
Dapamjieruda Tuna 2 (SPGZ2) HaxoODaATCda Ha [IPOTUBOIIOJIOXHEIX KOHIlAX
KJIMHUYECKOTO CIIeKTpa X—-CBA3aHHHX 3aboJieBaHu, BEI3BAHHEX

MyTaumAaM1M OHOHOI'O M TOI'O Xe TI'eHa, TI'eHa IIpOTeOJIMIIMIOIHOI'O Beska 1

(PLP1l), ¥ OpMBOIAT K IOebdekTaM MUeIMHM3AUUY LEeHTPaJIbHOM HepBHOM
cucTeMel (IJHC) . KiamMHMUYecCKMe IMOpM3HaKM OOBUYHO BKJIOUaAT B cebda
HEKOTOPYI KOMOMHAa LI HucrarMa, cTpumopa, CIIaCTUUECKOTO

KBagpuiapesa, TUIOTOHUM, KOTHUTHUBHHX HapyleHMUM, aTakCuM, TpeMopa
n nubdysHOM JeMKomHIebasonaTHUM IO IaHHBEM MPT-CcKaHMPOBaHUA.
[IpoTpeccupyrmmui CynpaHyKJeapHHN rapaJjimd (PSP), TakKxe
M3BECTHEM KakK CcuHIpoM CTusjla-PuuapncoHa-OJbMeBCKOTO, ABJISAETCSH
HeVpoloeTeHepaTUBHEM 3ab0JIeBaHUEN, KoTOpOEe BJIMAET Ha
[IO3HABATEJIbHYI CIOCODHOCTL, IOBMKEHUA IJla3 UM OCaHKY.
CTpHMOHUTpaJibHaA ODeTeHepallda (SND) ABJIAEeTCHA
HeVpoloeTeHepaTHUBHEM 3aboJieBaHMEM, KOTOpOe IpelCcTaBJgeT Ccobon
IPOSABJIEHNE MYyJIBTUCUCTEMHOM aTpodum (MSA). OpyrMMM OPOSABJIEHUIMU
ABJNIARTCA cuHApoM llem-Iparepa (HaopuMmep, IpeobilafaeT BeTeTaTMUMBHAaA
HeIOCTaTOYHOCTE) " Ccliopagnueckas OJIMBOIIOHTOLlepelesigpHad

nereHepauusa (sOPCA, mnpeobjiamaeT MO3XEUOK) .
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VmeMMuyeCKUM MHCYJILT MIPOUCXOOUT M3—3a I[HOTepM KpOoBOCHabXeHMA
B YacTM MO3Ta, MWHULIMKPYSA MIeMUUYecKMM Kackand. MosroBasd TKaHb
nepecrTaeT QYHKUMOHMPOBATH, €CJM €e JIMIIalT Kucjopola O0oJiee UeM Ha
60-90 CeKyHI, M dUepes HEeCKOJBLKO uYacor 0OygeT cCcTpazaTbk OT
HeoBpaTUMOM TpPaBMBE, KOTOPasd MOXeT IIpMBeCTM K IuOeJdu TKaHM, TO
eCTb K MHQapKTy. ATEepOCKJIEPO3 MOXeT HapyLMThb KPOBOCHabOXeHUE,
cyxas [IPOCBET KPOBEHOCHHX COCYyIOBRB, IpUBOIOS K YMeHbIIeHMIO
KpPOBOTOKa, BH3HBasA o00pas3oBaHMe CIYCTKOB KpPOBM B COCYyOe WK
BHICBOOOXIasd IIOTOKM MaJIeHbKMX 5MO0JI, ofOpal3ynmmMxcsda IOpM pachane
aTEePOCKIIEPOTUUECKUX OJIAllEeK . SMBoIMYEeCKUM MHapPKT BO3HUKAET,
KoT'ma BSMOOJIH obpasynTcd B OpyTHUxX ydacTKax CUCTEMEL
KpoBOOOpammeHnUsa, KaK OpaBWJIO, B cCceplille, Kak pes3yJbTaT QUOPWUILJIALUN
Opencepiui WJIM B COHHHX apTepuiax. OHM OTPHBAaKTCSI, I[IPOHMKAKT B
KpoBOOOpalleHue MO3Ta, 3aTeM OCaXIDalnTCd B KPOBEHOCHHBX COCyIax
MO3Ta M 3aKylIopMBaKRT WMX.

CocTosgHME KOJUJIATEPAJIEHOTO KpoBooOpameHMsa B o0OJlacTM TKaHU
T'OJIOBHOTO MO3Ta, IIopaxeHHOM umeMmen, OIIpelesaeT omariasoH
TaKeCcTH. TakuMm oOpasoM, UYacCThb TKaHWM MOXET HEMEIJIEHHO IIOTUOHYTEH,
B TO BpeMd KakK »OpyI'Me dYacTM MOI'YT OBTBE I[IOBPEXIEHE M BO3MOXHO
MOTYT BEI3IOPOBETE . MimeMrueckas oBJjacTh, roe MOXeT
BOCCTAaHaBJIMBATLCSA TKaHbL, HAB3HBAETCSA MUIIEMUUECKOM II0JIYTEHbLIO.

[lo Mepe TOro, KakK KHUCJIOPOO WM IJIOKO3a MCTOWAaKTCHad B
UieMmuyeCcKom TKaHU T'OJIOBHOTO MOZ3Ta, NIPOOyKLUMSA
BEHICOKORHEPTEeTUUEeCKUX bocdaTHEX coeIMHeHUN, TaKMUx Kak
aneHuHTpudpochaT (ATd), ocrnabeBaeT, NPUBOOA K COOK BHEPIeTUUECKU
3aBUCHUMHEIX IIPOLIECCOB, HeOOXOIOMMEIX MOJIS BEXMBAHMA TKaHEBHX KJETOK.
9TO TNIPUBOOUT K pPAOYy B3aMMOCBABAHHEIX COOHTUNM, pe3yJbTaToM ueTo
ABJIATCA IIOBpexlieHre M Tubelib KJIeToK. K HMM OTHOCATCH pa3pylleHue
MUTOXOHIPUM, KOTOpoe MOXeT [IPUBECTHU K naJib HelmeMy
DHEPTETUUYECKOMY VICTOIEHWIO u MOXeT BHI3BaTh Tmdesib KJIETOK
BCJIeICTBME alonTos3a. HpyI'Me TIIPOILECCH BKJIOUAKT IIOTEPK OQYHKIUU
MeMOPaHHOTO MOHHOT'O Hacoca, MNPUMBOIAMYyK K IOucbaljlaHCy BJEKTPOJIMTOB
B KJeTKax Mo3Ta. CymecTByeT TaKXe BECBOOOXIeHVEe BO30YXIAKIIMX
HeMpPOTPaHCMUTTEPOB, KOTOPHE OKasHBalT TOKCHMUECKoe IOelMCTBUE B

UpPpe3sMEPHEX KOHIEHTpalMAX.
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[ToBpexneHUe CIIMHHOTO MO3Ta WU MMeJIOIaTn A ABJIAETCA
HapylleHnueM CIIMHHOTO MO3Ta, KOoTOopoe IPUBOOUT K rnoTepe
UYBCTBUTEJILHOCTM ¥ IOOBMXHOCTM. [IByMA PpPaclIpOCTPaHEHHBEMM THUIIaMAU
TPpaBMBl CIMHHOT'O MO3Ta ABJAKTCHA: TpabBMa: aBTOMOOWJILHEE aBapuu,
nagmeHud, BEICTPEJIH, HeCuaCTHEE CJiyYauy Ha Bomoe M T. IO., u
3aboJIeBaHMUA . IIOJIMOMUEJIUT, pacumerjieHye IIO3BOHOUHMKAE, OIIyXOJIH,
aTakcus Opumpedxa M T. -O. BaXHO OTMETHUTL, UTO CIMHHOM MO3I He
OOJIKEeH OHITH MMOJIHOCTBI pasopeaH OJIA rnoTepmn O0esaTeJIbHOCTHA .
PakTUUECKM, CIMHHOM MOBT OCTaeTcd LeJIbHEM B OOJIBIIMHCTBE CJydaeB
MIOBPEXOeHMd CIMHHOTO MO3Ta.

TpaBMaTHUUeCKOe IIOBpexXIeHMre TOJIOBHOI'O MO3Ta (TBI), TaKxe
Ha3HBaeMoe BHYTPHMUEpeIlHOV TpaBMOM WMJIM IIPOCTO TpPaBMOM TOJIOBH,
BO3HMKAaET, KOTIOa BHes3alHad TpaBMa BHESHBAET IIOBPeXIeHMe TOJIOBHOTO
Mo3Ta. TBI MoxeT OHTL pPe3yJIbTAaTOM 3aKPHETOM TPaBME TOJIOBH WM
IpOHMKaK e TP aBMEL TOJIOBH u ABJIAETCSA OIOHUM nus OBYX
Pa3HOBUIHOCTEMN MNPHMOOPEeTeHHOT O IIOBPEeXIeHMA TOJJOBHOTO Mos3Ta (ABI).
Opyrou Pa3HOBUIOHOCTLIO ABJIAETCHA HeTpaBMaTUUeCcKoe rnopaxeHue
TOJIOBHOT'O MO3Ta (HalpuMep, WMHCYJBT, MEHMHIUWT, aHOKCusa). YacTu
MO3Ta, KOTOpPHEe MOTYT OBTH [IOBPEeXIOeHH, BKJOUAKT B Ccebd nojylapus
TOJIOBHOT'O MO3T'a, MO3XEeuOK UM CTBOJI MO3Ta. CuMMITOMEH TBI MOTyT OBTH
cyjabeMM, YMEPEHHBMM WM TSXeJIEIMM, B 3aBUCHMMOCTM OT CTeIleHU
[IOBPEeXIOeHUsI MO3T'a. PesyJjibTaTOM MOXeT OHBTL UTO YTOOHO: OT IIOJIHOT'O
BHI3IOOPOBJIEHUA OO TIIOCTOSHHOM HeTPYyIOOCIOCOOHOCTM WMIM CcMepTu. Ha
MO3T pebOeHKa TakXe MOXeT BJMATL KoMa. IllopaxeHue oT TBI wmMoxeT
OBITEL OUATOBEM, OITPaHMUEHHHM OIHOM OOJIaCcThI TOJIOBHOT'O MO3Ta, WM
onddy3HEIM, C yuacTHeM OoJiee uUeM OOHOM objgacTr Mos3Ta. IudbdyszHasg
TpakBMa T'OJIOBHOTO MO3T'a YacTO AacCCOLUUMMPYEeTCsa C COTpSACEeHMeM Mo3Ta
(BCTpsacka T'OJIOBHOTO MO3T'a B OTBeT Ha pe3Koe IBWXEeHUe TOJIOBH),
oudpdysHoe aKCOHAaJIbHOEe NOBpEeXneHre WM  KOMa. JJoKkanmmM30oBaHHEEe
MIOBPEXIEeHU A MOTYT OHITH CBSA3aHH C NCUXOPUBUOIJIOTUY e CKMMA
NPOSBJIEHUSAMY, TeMUIIape30oM WM OPpYIMMM OUaTOBHMM HEBPOJIOTUUECKUMU
CUMIITOMAaTHUKAMHA .

Eme oOOHMM KPOBOUBJIUAHMEM B MO3T, KOTOpPOe MOXeT BH3BATh
TpaeMmy, ABJIAETCA AHOKCUA. AHOKCHUA ABJIAETCA COCTOAHUEM, npu
KOTOPOM OTCYTCTBYEeT I[Ioadua KHUCJIopoma B TKaHM OpTaHa, »Oaxe I[OIpu

HaJIMdMyY IOOCTaTOWHOTI'O KpOBOCH&l@?KeHMF[ TKaHM. IMIIOKCHMA OTHOCUTCH K
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YMEHBIIeHVIO  [IOOauMn KHUCJIOpoOna, a He K [IOJIHOMY OTCYTCTBUII
KucJopona, u HineM1 g npencraBjigdeT cobon HeooCTaToOuHOe
KpOBOCHaOXeHMe, Kak 5STO BMIOHO B CJydadx OTekKa Mo3Tra. B JjmodOoM m3
STUX CJydaep 0e3 ITOCTATOUHOTO IIOCTYIUJIEHMA KUCIJIOpOoLa 3allyCKaeTcHd
OMOXMMUUECKUM KacKall, HasHBaeMblM MIeMUUeCKMM KacKaIoM, U KJIeTKU
MO3T'a MOTYT TI[OI'MOHYTH B TeuUeHMe HEeCKOJBKMX MMHYT. 3TOT BUL
[IOpaXeHnsda YacTo HabjmomaeTcd Yy IIOUTUM YTOHYBIIMX XEPTB, Y [IalMEeHTOB
C CepOeuHHM IIpUCTyIOM (0COOeHHO Yy Tex, KTO IIepeHeC OCTaHORBKY
cepnla) MIM Yy JIOIel, KOTOPHE CcTpalalT 3HAUMTEJILHOM IIOTepel KPOBU
OT IOPpYyIMX TpaBM, KOTOPHE 3aTeM IIPUBOOAT K YMEHBIIEHMIO IIPUTOKA
KPOBM B MO3I M3-3a UUPKYJIATOPHOTO (IMIIOBOJIEMUUYECKOI'O) IIOKAa.

PerynupoBaHMe KOHILEHTPALIMM IJIIOKO3E B KPDOBHU

B HacToAmeM  IOOKYyMeHTe IpenJioXeH Ccrioco® pPeryJupoBaHUA
KOHLEHTpalUuy IJIOKO3E B KPOBM Y MIeKoNMTawpmero. KaK MCIOJNb3YyeTCH
B HacTodmleM TOKYMeHTe, PpPeryJUMpOBaHMEe KOHLEeHTpaluM IJIOKOS3H B
KpOBU OTHOCUTCH K JIodoMy YBeJIMUYEeHNIO, YMEHBIIEHNWIO n/Uim
IIONOEPXaHUI0 KOHLUEHTpallMK IJIOKO3E B KPOBM I[I0 CpPaBHEHMI C paHee
OnpeleJIeHHEIM YPOBHEM.

MitexkonurawieMy, HyXIDaKlleMyCd B TaKoOM JIeUeHMM, MOXeT OBTb
BBeleH NMN . Hanpuwmep, MJIeKOIMUTanleMy MOXeT norpeboBaTbCH
yBeJIiMueHMne KOHLIEHTpalLUM TJIIOK O 3L B KPOBU. AJIETEepPHATUBHO,
MJIEKONMTAKIEeMy MOXeT IIOTpefoBaTbCA CHMWXKeHMEe KOHILEeHTpalLUM IJIOKO3H
B KpoBM. MM MIeKONMUTaKIeMy MOXeT [HOTpefoBaThbCA IoOIOepXaHue
KOHLEeHTpaluu TJTIOK O 3EL B KpPOBU BHILE, Taxkoe xe VI HIDKE
OIIpeneJIeHHOTO YPOBHHA, JMOO B COIpeleJIEHHOM Oualla3oHe (HallpuMep,
[IOCPenCcTBOM cepun yBeJIVYeHUM u/Uim YMeHbIIeHUM, JImBo tes
YBeJIMUeHUS WM YMeHBIEeHMVA) . PelyJIupyKmUM KOHIEeHTpalui TUIKO3H B

KPpOoBM NMN Takxe MOXeT OHTb BBelIecH MJIeKOoIIMTawrmeMy B KadeCTBe

HpO@MHaKTquCKOﬁ MEPEI, TO eCTb MJIEKOIIMTaKnmeMy HeoBXOoOmMMO
JIeUeHVI, UTOOH IIpenooTBpraTUThb JIn 3aIepXaTb IIOABJICHIUE MJIn
BO3SHMKHOBEHIVE MeIMIMHCKOTI'O COCTOAHMA, TaroIo Kak, HallprMep,

omadeT Tuna 1 miamM Tulia 2.

CriocoBOHOCTE PETYyJIMPOBaTh KOHIEHTPALMK ITJIKKO3E B KPOBU VY
MJIEKOIMUTaKmeIr'o B COOTBETCTBMM C OIMCAHHEIMM B HACTOANEM OOKYMEHTe
crnocobamMmu (HalpuMep, IIyTeM BBelIeHMSA MIEKOIUTaKIleMy pelyJIMPpYRIeTo

KOJIMYeCTBO IJIKKO3E B KPOBM CO€IOVMHEHNMA IIO0 HaCTOAIeEMY MBO@peTeHMD
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MOXeT OHTL BHIOOHEM I[IPM JICUEeHUM U/MIM OpOOUIIaKTUKE pPa3JIMUHBX
OCJIOXHEHUM, paccTpoMcTE u/uiau  3aboJIeBaHUM. POJIb  TIOBBIIIEHHEIX
ypoBHer NAD+ B MeTabomueckux 3abojleBaHMAX UM COCTOSHMAX OBJIa
onmMcaHa, Hamnopumep, Yoshino et al., «Nicotinamide mononucleotide,
a key NAD+ intermediate, treats the pathophysiology of diet- and
age—-induced diabetes» Cell Metab. 2011 14:528-536; m Garten, et
al., «Nampt: Linking NAD biology, metabolism, and cancer» Trends
Endocrinol Metab. 2009 20(3):130-138. B obmeM, HacTodlee
nzsobperTeHue MOXeT OHTH MCIOJIB30BAHO OJIA JIeUeHUd  PasJIMUHHX
OCTPHIX, IIPOMEXYTOUHHX CTAIUNM M XPOHMUECKMX COCTOSHMM, HAa KOTOPHE
OpAMO MJIM KOCBEHHO MOXET BJIMATE CUCTEMHEM OMocuHTe3 NAD.

HaanMep, peryJIMpOBaHre KOHIeHTpaurM IJIIKO3E B KPOBM MOXeT

OBITE 30beKTUBHEM npu JIeueHUn u/Uim OpOodUIIaKTUKE TaKUX
3aboJyieBaHUM, Kak TUIIOTJIMKEMU A, BH3BaHHAA umeMmen MO3Ta,
TUIIOTJIMKEMUUECKOE [IopaxeHue TOJIOBHOTO MO3Ta, BEHI3BAHHOE,

HalpyMep, BPOXIEHHHM TUIEPUHCYJIMHM3MOM Y IOeTel, W/WIYM »OPpYyTHUxX
COCTOSHUM, KOTOPHE CEPbLes3sHO YMEeHBIAalT YPOBEHB TIJIOKO3H B KPOBU.
AJILTEePHATUBHO, PeryJIMpOBaHME KOHLEHTpaluM IJIOKO3H B KPOBM MOXET
OHITH S0OEeKTUBHEM nig IPOTUBOOENCTBUA sdpdexrTam MHBEKIUNU
Upe3MEepHOTO KOJIMYeCTBa MHCYJMHA MM HEeOOCTATOWHOI'O MNIUMTaHUA WU
noTrpebiieHNsa BUTaMMHa (HanopuMep, OeduuuT BUTaMuHa B3  (HMaluH,
KOTOPHM ABJIAETCS NPOMUBBOOHHEM HUKOTMHOBOWM KMCJIOTH M HUKOTMHaAMMUIA)
MOXeT I[IPMBECTM K I[IOABJIEHMIO IIeJIJIal'PH, KJIaCCUUeCKOT'O aBUTaMMHO3a
HMallMHa, XapaKTepusyolmelcs IBYCTOPOHHMM IepMaTMTOM, IMapeer u
oeMeHUUen) .

KpomMe TOrO, peryJguMpoBaHME KOHLEHTpaluM IJIOKO3H B KPOBU
MOXeT OLITE 50OeKTUBHEM npu JIeueHUn u/ U OIpOodUIIaKTUKE
TUIOTJIMKEMUY, TUIEPTJIMKEMUM, HapPYMeHHOW TOJIEPaHTHOCTU K TUIKO3E,
HapymeHHOM TUIMKeMMM HaTomak M IuabeTy Tuna 1 m nuabeTy Tuna 2.

PeryaupoBaHMe KOHLUEHTpAaLMU IJIOKO3H B KPOBM B COOTBETCTBUU C
ONMCAHHEMMY B HAaCTOAIleM OOKYMEHTe CrIocoBaMu MOXeT TakXe OHTH
BEHITOOHEIM IJISS TPOTUBONEMCTBUSA HOeMCTBMI [IpelapaToB, CHMXAIOMMX
KOHILEHTpAalUMKn IJIOKO3H B KPOBM, TaKMX KakK alleTaMMHObeH, aJIKkoT'OJib,
aHaboJiMuecKMe CTEepOUIEH, xkJjodpubpar, OMCOoNMpaMmnn, reMOUOpPO3UII,
VHIMOUTOPEL MOHOAMMHOKCHUI A SE (MAQOI), [IeHTaMUONH VI

Cyﬂb@OHMHMOquMHH (TakMe Kak JMImsnmn, PHM@prH n PHMMGHMPMH).
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Ipyr'Me COCTOfAHMA, UMMeKlMe yOeOIUTEJIbHYI CBA3b C OMOCHMHTE3O0OM
NAD, Takye KakK IeMeHLMs, TakKXe MOXHO YCIEeMHO JeUuTh W/UJIM OHU
MOTYT OHTH [IPeNOTBPAalleHH pPelyJlAlMel YPOBHS IJIOKO3H B KpoBu. CM.,
HalpuMep, Guest, et al., «Changes in Oxidative Damage,
Inflammation and [NAD(H)] with Age in Cerebrospinal Fluid» PLOS
One. January 2014 9(1): e85335.

YBeJMueHue, YMeHLBIIEHNE u/Uim nonnepxaHue KOHIIeHTpalun
TJIOKO3E B KPOBM MOXeT OBTH KOJMUESCTBEHHO OlLleHEeHO, HalpuMep, B
IpolleHTax BHIIE, HWXe WM MeXOy OINHMM WMJIM HEeCKOJbKMMM paHee
onpeneJIeHHEMM YPOBHAMM, WM MOXeT OBTE KOJMUECTBEHHO OIpelelJIeHO
B BMIE KOHKPETHOM KOHIEHTpalMuM TJIOKO3H B KPOBM MM €e OMalasoHa.

Hanpuwmep, KOHUeHTpalnsd TJIIOKO 3EL B KPOBU MOXeT OBITE
yBeJIM4YeHa, IO MeHbBIIeV  Mepe, Ha  [IPUMEPHO 5% BHIIE  paHee
OIpeneJIeHHOTO YPOBHSA; IO MeHBIeWM Mepe, Ha IIpuMepHO 10% Brome
paHee OIpelle]IeHHOTO YPOBHA; I[I0 MeHBIIeW Mepe, Ha IIpMMepHO 25%
BHIIe paHee OIpelelIeHHOTO YPOBHSA; IO MeHbIeM Mepe, Ha I[IPUMMEPHO
50% BoIe paHee OINpPeNeJIEHHOTO YPOBHSA; IO MeHBIEM Mepe, Ha
IpMMepHO 75% BHIIe paHee OINPeNeJIEHHOTO YPOBHSA; I[IO MeHBIEM Mepe,
Ha nOpuMepHo 100% BeIe paHee ONpelelJIeHHOTO YPOBHSA; II0 MeHbIen
Mepe, Ha npuMepHO 150% BHIIe paHee OIpenesJIeHHOTO YPOBHSA; WM, IIO
MeHbIIeV Mepe, Ha OpuMepHo 200% BhIle paHee OIpeleJIeHHOTO YPOBHA.
B kauecTBe OpyIroro IIpHMepa, KOHIEHTpalMa IJIOKO3E B KPOBM MOXET
OHITL YyMeHbIleHa, IIO0 MeHbIeM Mepe, Ha I[IpuMepHO 5% HWXe paHee
oInpeneJIeHHOTO YPOBHSA; IO MeHbllel Mepe, Ha IOpuMepHo 10% Hmxe
paHee OIpelleIeHHOTO YPOBHA; IO MeHBIeVW Mepe, Ha IIpuMepHO 25%
HIXe paHee OIpenejIeHHOTO YPOBHSA; IO MeHbIel Mepe, Ha IPYMMEPHO
50% Hmxe paHee OINpeNeJIeHHOTO YPOBHSA; IIO MeHbIeM Mepe, Ha
OpuMepHO 75% HIXe paHee ONPeNeJIEHHOTO YPOBHSA,; II0 MeHBIEMW Mepe,
Ha OpuMepHo 100% HmMke paHee oOIpelelJIeHHOTO VYVPOBHSA; II0 MeHbIlen
Mepe, Ha npuMepHo 150% HMXe paHee ONpPenesJIeHHOTO YPOBHSA; WM, IIO
MeHbBIIeV Mepe, Ha npuMepHo 200% HMXe paHee ONpelel]IeHHOTO YPOBHSA.
B kauecTBe elle OOHOTO IIpMMepa, KOHLEeHTpalrsa IJIOKO3E B KPOBU
MOXeET IOONEePXNBATECA (HanpuMep, IyTeM YBeJIMUeHU g n/Uim
YMEHbIIeHU I VI Bes YBeJIUMUYeH A u/Uim YMEHBIIEHU S ) opu
KOHLeHTpaluK, KOTOopad He BHXOOUT 3a paMKu IIpMMepHO Ha 50% wuim

opuMepHo Ha  50% MeHblle, uYeM PpaHee  OIpeleJIeHHEM  YPOBEeHb;
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Hallp¥MMep, He BHEXOOUT 3a paMKM IIpuMepHO Ha 40% OoJiblle WK
npuMepHo Ha 40% MeHbBIle; He BEXOIMUT 13a pPaMKKM IpMMepHO Ha 30%
BoJiblle WM NOPpUMepHO Ha 30% MeHbIle; He BHXOIOUT 3a pPaMKU IIPUMEPHO
Ha 20% OoJgblie MM IOpMMepHO Ha 20% MeHblle; He BEXOIUT 3a pPaMKU
npuMepHO Ha 10% OoJjblle WM IOpMMepHO Ha 10% MeHblle; WM He
BEIXOOUT 3a paMKM I[IpUMepHO Ha 5% 0OoJiblle WM [IPUMEPHO Ha 5%
MeHBbBIIEe .

B kauecTBe elle OOHOT'O IIpUMEepa, KOHLEHTpalusa IJIOKO3H B KPOBU
MOXeT TOOOEPXUBATLCS (HanmpuMmep, MOYTeM Cepur yBeJUUYeHUur u/uiam
YMeHBIIeHUM VI tes YyBeJIUYeHUM u/ Ui YMeHBIIeHUM ) npu
KOHLEeHTpaluy, KOTopas He BHXOIOUT 3a paMkKM IpuMepHO Ha 50% 0OoJblie
Wi TpuMepHO Ha 5b0% MeHblle, UYeM paHee OIpeleJIeHHHNM YPOBEHD;
Hallp¥Mep, He BHEHXOOUT 3a paMKM IIpuMepHO Ha 40% OoJiblle WM
npuMepHO Ha 40% MeHbBIle; He BEXOIMUT 3a pPaMKM IpMMepHO Ha 30%
QoJiblle WM NPpUMepHO Ha 30% MeHbBIle; He BHXOOUT 3a paMKU IIPUMEePHO
Ha 20% OoJblle WM OpMMepHO Ha 20% MeHblle; He BHEXOIUT 3a paMKu
opuMepHO Ha 10% ©OoJblle WM IIpMMepHO Ha 10% MeHbBlle; WM He

BEIXOIOMUT 3a pPaMKu TI[IpuMepHO Ha 5% OoJblle WIM OpMMepHO Ha 5%

MEHEBIIE .
AJIETEePHATUBHO, KOHLEHTPpalunA T'JIIOKO 3SHL B KPpOEBIM MOXeT
IIOOOEPXMBATECA (Hal’IpMMep, IIyTeM cepunum YBeJ'IMT—IeHMIZ T/I/MJ'IM

YMEHbIIeHNM, WY 0e3 yBeJIVMUYeHUN /UM YMEeHLIIeHUM) BHIIe WM HUXe
omnpeneJyIeHHOM  KOHIeHTpaluM IJIOKO3H B KPOBM WMJIM B IOpemejax
TpeByeMOTO OMallal3OoHa KOHILEeHTpaluu TUIKKO3E B KpOoBM. Hamnpumep,
KOHLeHTpalMsa IJIOKO3H B KPOBM MOXET INOOOEPXUMBATHCS B KOHLEHTpaluM
bojiee ueM ImnpuMepHo 60 Mr/nmi; OoJjee ueM npuMepHo 70 Mr/mi; ©GoJiee
yeM npuMepHo 100 mr/mi; 6Gojiee ueMm npuMmepHo 110 mr/min; wiam ©GoJlee
yeM IMOp¥MepHO 125 wMr/min. AJLTEePHATUBHO, KOHIEHTpaluMsa TJIOKO3H B
KPOBM MOXEeT I[IOONEPXMBATLCA I[IPM KOHUEeHTpaluM MeHee UeM I[IPUMEPHO
200 MmT/nmi; MeHee ueM OpuMepHO 175 Mr/mnj; MeHee uUeM MpuMepHo 150
MT'/IJI; MeHee uYeM IMp¥MepHO 125 wMr/mnj; MeHee ueM IpuMepHo 110
MT'/0JI; WM MeHee uYeMm npuMepHo 100 wMr/mi. B kauecTBe OpyTroTo
opuMepa, KOHLeHTpaluusa IJIKO3H B KPOBM MOXeT IIOOOEPXUBATLCH B
KOHIeHTpauuyu oT IpuMepHo 60 wMr/min no npuMepsHo 140 wMr/mi;  oT

npyumepHo 90 wmr/nin mo npuMepHo 130 Mmr/mi; oT npuMmepHo 100 mr/mn
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no mnpuMepHOo 125 Mmr/min; wim oT npuMepHo 110 Mr/min mo npuMmepHo 125
MT/ oI

TOKCHUUHOCTE JIEKAPCTBEHHEX CpPEenCcTB

B HeKOTOPHIX BapMaHTax OCYWEeCTBJIeHUS M300peTeHre OTHOCUTCHI K
npmMeHeHmro NMN mjig [OpedoTBpalleHrMS I[IOOOUHEX 20OeKTOBR M 3allUTH
KJIETOK OT TOKCUUHOCTM. TOKCHMUHOCTEL MOXET IMIpPpeacTaBJIATL Ccodon
He®JIaTOoNIPUATHOE BOBIEMCTBUE UBJIYUEHMS WM BHEMNHUX XUMUUECKUX
BEMECTB Ha KJIETKU opraHM3Ma . [TpuMepaMm TOKCHMHOB ABJIAITCA
JiekapcTBa, IperapaTs, BH3HBaKIMEe JEKAPCTBEHHYK 3aBUCUMOCTL, U
oBNIyUeHune, Takoe Kak YIBETPadmroJIeTOBOE VI PEHTTIEHOBCKOE
n3JyuyeHre. Kak JIydeBHe, TakK U XUMUUECKMEe TOKCHHE MOTYT IIOBPEIUTH
OMOJIOTUUECKME MOJIEKYJIH, TakMe kKak [JIHK. 35ToO HDoOBpexXxleHMe OOBUHO
IPOUCXOOUT IIYyTeM XMMUUECKOM peaKUUM 2K30TeHHOTO aleHTa WM eTro
MeTaBoJIUTOB c OMOJIOTUUE CKUMA MOJIEKYJIaMU, VI KOCBEHHO,
IIOCPeICTBOM CTUMYJIMPOBAHHOM TeHepaluM aKTHMBHEX (QOPM KMKCJopoIa
(HanmpuMep, CylepoKcuaa, I[IepOoKCUIOB, TI'MIOPOKCUIIBHEIX palMKaJiOB) .
CucremMa penapauum B NOBPEeXOIeHUNU pacrosHaeT u PEMOHTHUPYET
IIOBPEXNOEeHMA, BHB3BaAHHEE TOKCUHAMU.

OepMeHTE, KOTOPEEe MCIOJBE3YIT NAD+, HI'paloT OIpeldelJIeHHYID POJIb
B Ipoliecce BoccTaHOBJIeHMA [IHK. Hanopumep, CHMHIPOME penapaumm OHK
BKJIOUAT, HO He OTPaHUUMBAaTCA VMM, CHMHIPOM KokelHa . B
yacTHOCTHM, noJiu (ADP-puboza)noammepass (PARP), B uyacTHoOCTM, PARP-
1, axKTUBMPYITCS pa3peBaMu HUTeM THK M BJIMSOT Ha BOCCTAaHOBJIEHUE
IOHK. PARP mnorjgomaknT NAD+ B KauecTBe [OOHOpa aleHo3uMHIOubpochaT
pubosel  (ADPR) wm cuHTesupywoT nouam (ADP-pubosy) B Oejkax 4dOpa,
TaKMX KakK TIMCTOHH M caMa PARP. Xora neycrBua PARP cronoco®CTBYIOT
penapanumum IOHK, ypesMepHas aKTUBalug PARP MOXeT BEI3BATH
SHauUMTEeJILHOe NCTOIleHnE KJIETOUHOTO NAD+, yTo IPUBOOUT K
KJIETOUHOMY HeKpo3y. QueBMIOHaA UYBCTBUTEJILHOCTE MeTabosm3Ma NAD+
K TeHOTOKCHUUHOCTM IpMBeJla K (apMakoJOTHUUEeCKUM MCCIIeOOBaHUAM
MHTUOUpOrRaHMa PARP kKak cCpelcTBa YJIIYUIEHVI BEXXMBAEMOCTM KJIETOK.
Bo wMHOTMX cooOmWeHMAxX OBJIO I[IOKa3aHO, UYTO MHIMOMpoOBaHMe PARP
yBeJMUMBaeT KOHIIEeHTPAalln NAD+ B KJIeTKax, IIOOBEPXEHHEIX
TE€HOTOKCUUHOCTHM, UTO IIPMBOOUT K VYMEHBIIEHUID KJETOUHOT'O HeKpos3a.
CMm., Hampumep, Fang, et al., Defective Mitophagy in XPA via
PARP-1 Hyperactivation wm NAD+/SIRTI1 Reduction. Cell 2014
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157:882-896. Tem He MeHee, KJeTOUHasd CMEPTEH IIPUM TOKCUUYHOCTU BCe-
TaKu [IpOUCXOOUT, [IO-BUOVMOMY, [IOTOMY UTo KJIeTKUA CIIOCOOHH
3aBepUTh aIIoIITOTUUECKHUE nyTu, KOTOpPHE AKTUBUPYITCH
TEeHOTOKCUUHOCTLEI. TakuMmM oO0pas3oM, 3HauMTeJibHad I'ubejib KJIeTOK I10-—
npexHeMy SABJIIeTCHS CJIeICTBMeM NoBpexmeHus JTHK/MaKpOMOJIEKYJIH, Iaxe
opM MHIUMOMpoOBaHMM PARP. 35T0 NOPpUBOOUT K TOMYy, UTO VYJIYUIIeHNUE
MeTaboJm3Ma NAD+ pu TEeHOTOKCUUHOCTHU MOXeT OHITE YaCTUYHO
S20OEKTUBHO OJIA YJYUIIEeHUS BBKMBAEMOCTM KJIETOK, HO »OpyTue OeJKH,
KOTOpPHE MOLOYJIMPYIOT ariolTO3HYI YYyBCTBUTEJILHOCTE, Takue Kak
CUPTYMHE, TaKXe MOI'YT MI'paTh BaXHyK PpPOJIbB B peakKUuMM KIJIEeTOK Ha
T€HOTOKCHHEL.

OUBUOJIOTUUECKUE u OMOXVMUUECKME MeXaHWU3MEL, KOTOPHE
OIpenesignT BJIMIHME XUMMUECKOM M palIMallMOHHOM TOKCHMUHOCTM B
TKaH4gX, 4BJAITCH CJIOXHBEMM, WM OaHHEE CBUIOETEJIECTBYKT O TOM, UYTO
MeTabosm3M  NAD+ ABJIAeTCHd B aXHEIM acIlIlekToM IIyTel OTBeTa Ha
KJIEe TOUHHIM cTpeccC. Hanpuwmep, OBLIIO roxkasaHo, uTo aKTUBaLUA
MeTaboJsmzMa NAD+ IIOCPEenCTBOM CBEPX3KCIPEeCCUN MOHOHYKJIEOTH A
HUKOTMHaMMOA/HUKOTUHOBOM KMCJIOTH (NMNAT) 3ammmaeT OT aKCOHaJIbHOM
ODeTreHepallun HEWpPOHORB, u HeIDarHO OBLJIO rIoxasaHo, UTo
bapMakKoJIOTUMUECKM MCIIOJb3YEeMHM HUMKOTHMHaMmuI ofecleurBaeT 3allUTy
HEeVPOHOB B MOIEJM aJIKOTOJILHOTO CHMHIPpOMa ILJIoga M MIeMMM I1IJIona.
Takmve 3BamUTHEE 5500eKTE MOT'YT OBHTH CBA3aHE C aKTUBUPOBAaHHEM
OMOCUMHTE30OM NAD+, yTo yBeJIMUMBaeT IOOCTYIIHBIM Iy JI NAD+,
IoIBepranmuiics MCTOmMEeHMI0 B IIpollecce TeHOTOKCHMUECKOTO CTpecca.
CLie) MCTOlleHUEe NAD+ orocpenyercd bepMeHTaAMU PARP, KOTOPEE
AKTUBUPYIOTCSA IoBpexmeHreM IOTHK ¥ MOTYT MCTONMUTL KJEeTOUHHM NAD+,
uTo [IPUBOOUT K HEeKpOTUUEeCKOM CMEPTHU. Ipyrmum MeXaHM3MOM
IIOBHIMEHHOM 3BalMTHE KJIETOK, KOTOPHM MOXeT IOelMCTBOBaATL COBMECTHO C
AKTUBUPOBAHHEM OMOCHHTEZ3OM NAD+, ABJIAETCHA aKTUBaLUAg
TPAHCKPUIILIMOHHEX OTPOTPpaMM 3allMTH KJIETOK, pPeTlyJIMPYyeMHX (epMeHTaMn
CUPTYUHA.

Crapenmne/crpecc

B HeKOTOPHIX BapMaHTaxX OCYIMEeCTBJIEHUS M300peTeHUsI OTHOCUTCHI K
criocoby, [IponjeBaKnieMy [IPOOOJIKUTEJIEHOCTE KU3ZHU KJIETKY,
paclmpeHUo npoJnbepaTUuBHOM CrIOCOBDHOCTHU KJIeTKH, 3aMenJIeHUID

CTapeHMnAa KIJIEeTKM, ITOBHIIEHWMIO BEDXKMBaeMOCTHU KIIETKNM, SallepPXKe
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KJIETOUHOTO CTapeHMUsa B KJEeTKe, IHoOpaxaHuio »2opexTaM OI'pPaHMUIeHUSI
KaJIOPUMHOCTH, YBeJIMYMBag COIPOTHUBRJIEHNUE KJIE TKU cCTpeccy WU
IpenoTBpamas alolTo3 KJIEeTKM, IIyTeM KOHTAKTUPOBaHMSA KJIeTKM C NMN
u/unu NAD+. HemaBHME MCCJEeNOBaHMA IIPOINEeMOHCTPUMpOBalM poJb NAD+ B
opoliecce CTapeHMsa M B CBA3aHHEIX C BoO3pacToM 3abojieBaHUAX U
cocTosaHMAx. CM., Hanopumep, Imai, et al., «NAD+ and sirtuins in
aging and disease» Trends in Cell Biol. 2014 24 (8): 464-471; wmu
Gomes, et al. «Declining NAD+ Induces a Pseudohypoxic State
Disrupting Nuclear-Mitochondrial Communication during Aging»
Cell 2013 155:1624-1638.

CriocoBH, OINMCAaHHEHE B HacCToAmeM IOOKYMEeHTe, MOI'yT OHTb
VCIIOJIb30BAHH IIJII YBEJIMUEeHMS BPEeMeHM, B TeueHMe KOTOPOTO KJIETKM,
B YACTHOCTM, II€PBMUHEE KJIETKM (HAIpUMEep, KJIeTKM, I[IOJIYUYEeHHHE U3
oOpraHmM3Ma, HalpuMep, dYeJioBeKa), MOTYT COXPAaHSATLCS XMBEMM B
KYJBTYPE KJIETOK ex Vvivo. OMOpPpMOHAJIBHEE CTBOJIOBHEe (ES) KIJIETKM U
IUIOPUIIOTEHTHHE KJIETKM, U KJIeTKM, IMddepeHIMPOBAHHEHE M3 HUX,
TakKXe MOI'yT OHTE o00pafoTaHH COeIMHEeHMEeM Ha OCHOBE HUKOTMHAMMIA
MOHOHYKJIEOTHIA WJIM I[IPOMU3BOIHEIM, UTOOH NOOOEPXMBATL KJIETKM WM MUX
IIOTOMCTBO B KYJbTYpe B TeueHMe 0OoJiee IOJIUTEJIBHEX I[IePUOIOB
BpeMeHN . Takve KJETKM Takxe MOTYT OBTb  MCIOJL30BAHE  IJII
TpaHCIJIaHTauuM CcyOBeKTY, HalpuMmep, IIocjie MoOubdMKaluMK exX Vivo.

B HEeKOTOPHIX BapraHTax OCyleCTBJIEHU S KJIETKU, KOTOPEHE

IIpedHa3Ha4YeHEL IJIA XpPaHeHnA B TeueHVe OJIMTEeJIEHOI'O Inepronga

BpeMeH!, MOXHO obpabaTHBAaThH NMN  m/uim NAD+. KrileTkm MODYT
HaXOOUTBCHA B CYCIIEH3UHu (HanpuMep, KJIETKM KpPOBU, CEIBOPOTKA,
froJjloTMUueckas cpela OJg pocTa M T. IO.) MIM B TKaHAX WJIM oOpTaHax

cybbekTa. Hampumep, KpoBb, cofpaHHad Yy MWMHIMBUIOYYMa OJA lLeJen
IepeJiMBaHKa KPOBM, MOXeT OHThL ofpadorTaHa NMN wu/miam  NAD+ 104
COXpaHeHUsa KJIETOK KPOBM B TeueHMe OoJiee JIMTEJIBHEIX IIepUONOB
BpeMeHU. Kpome TOT'O, KpPOBL, KoOTopad OyIoeT MWCIOJIL30BaATLCHA B
CymoeOHEX LeJifiX, TakKke MOXeT OHTE COXpaHeHa C MUCIoJb30BaHMeM NMN
n/mninm NAD+. Ipyrue KJIEeTKHM, KOTOpPHE MOYXHO obpaboTaThb oJd
OPpONJIEHMA CpPpOKa MX KM3HM WJIM 3allMTE  OT allonTo3a, BRJIKNUYAKT
OUIOEepPHBEIE KJIETKM, HalpuMep, KJIeTKM OT MIEKOIUTAalINX, MWCKIIUYad
yeJjioBekKa, (TakuMe Kak MACO) WM pPacTUTeJIbBHHE KJETKM (HalpuMep,

oBomM) .
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NMN wu/mam NAD+ MOTYT Takxe IIPMMeHSTLCS B IIpollecce odas
pPasBmUTUA u pocTa MJIEKOIIUT AKX, pacTeHun, HaCeKOMBIX WJIN
MUKPOOPT'aHM3MOB, HalpuMep, nJjidg M3MEeHEeHNUS, 3aMenJIeHU g WJIN
YCKOPEeHMS Mpollecca pasBUTHUS U/UJIU pocCTa.

B HEKOTOPHX BapuaHTax ocymecTBjeHus NMN u/uigu NAD+ MOTYT

VICIIOJIE3OBaATBECA IOJIA O@paGOTKM KJIEeTOK, IIPUT'O OHEIX IOJI4
TPaHCIIJIaHTall MJin KJIETOUHOM Tepallli1, BKRJIOUYAaAg, Haliprmep,
TPaHCIIJIaHTaTEL COJIMIOHOM TKaHI, TPaHCIIJIaHTEI OpTraHOB, CYCIIEeH3UN

KJIETOK, CTBOJIOBEE KJIETKM, KJE€TKM KOCTHOTO MO3Ia M T. In. KiaerTku
MJin TKaHb MOTWYT OBITH ayTOTPaHCIIJIaHTaTOM, aJlIJIOTPaHCIIJIaHTaTOoOM,

CT/IHI‘paCl)TOM VJIM KCeHOTPaHCIIJIaHTaTOM. KileTk WMJIM TKaHb MOI'YT OBTH

0BpaboTaHH NMN n/nnm NAD+ repexn BBeIeHueM/MIJIaHTalmem,
OIOHOBPEMEHHO C BBeIeHVeM/UMIIJIaHTalen u/ NI rocJjie
BBeOEeHUT/UMIJIaHTaluM CyObekTy. KIeTKM WM TKaHb MOTYT OHTbH

obpaboTaHe IIepel yIajleHMeM KJIeTOK YV MHIMBUIOYYMa OOHOpa, exX Vivo
[ocJie ynaJjleHMAa KJEeTOK WM TKaHM Yy MHIOIMBUIYyMa IOOHOpa MWMJIM IIOCJe
MMIUIaHTaAUUM peumimMeHTy . HalpuMep, MHIMBUOYYM ITOHOP WM PEeLUIIMeHT
MOTYT OHTL cHUCTeMHO oopabdoranHn NMN u/miau NAD+ MIM MOTYT MMETh
IIOOMHOXECTBO KJIETOK/TKaHM, o00pa®oTaHHHX JoKaJlbHO NMN u/ujgmu NAD+.
B HeKOTOPHX BapMaHTax OCYILEeCTBJIeHMA KJIETKM WM TKaHU (mim
MHIOIUBULOYYMEL OOHOPH/ PEeLUIIUEHTH) OOIIOJIHUTEJIBEHO MOTYT OHTH
o0bpaBoTaHE IPYI'MM TepaleBTUUEeCKMM aTleHTOM, KOTOPHM MOXeT OHTb
MCIIOJIE30BaH OJIA NPOLJIEHMA BEXKMBAEMOCTM TPpaHCIJIaHTaTa, TaKuMM Kak,
HalpyMep, MWMMyHOIOeIpeCCaHT, LUUMTOKMH, AaHTMOTEeHHBM dakTop M T. I.

B HEKOTOPHX BapMaHTax OCYIMeCTBJIeHUS KJIEeTKM MOT'YT OHTH
obpaboTaHs kKoJMUuecTBOM NMN, KOTOpoOe YyBeJMUMBaeT ypoBeHbL NAD+ in
vivo, HanopuMmep, IJS YBeJUUEeHUS UX OIPOIOJIKUTEJILHOCTM KM3HU WJIU
IpenoTBpalleHMsa alolTo3a. HanpuMmep, KoXa MOXeT OHTH 3alMileHa OT
CcTapeHud (HamopuMmep, IIOABJAKMMECS MOPIMHE, IOTepSd BJIaCTUUHOCTU WU
T. O.) OyTeM 00pab®OoTKM KOXM MM 2IUTEJIMAJIbHEX KJIETOK KOJUUECTBOM
NMN, KoTOpOE YBeJIMUMBaeT YPOBEHL BHYTPUKIIETOUHOTO NAD+. B
WUJIJIIOCTPAaTUBHEIX BapuaHTax OCYIleCTBJIEHN I KOXa KOHTaKTUPYyeT C
bapMalleBTHUUECKOM WJIn KOCMeTHUUeCKOM KOMIIO3ULIMEN, comepxamemn
KoJiMuecTrO NMN, KOTOpOe YyBeMuMBaeT VYPOBEHL BHYTPUKIIETOUHOTO
NAD+. IlpMMepH KOXHBX 3a00JIeBaHMM WMJIM COCTOSHUM KOXM, KOTOPHE

MOXHO JIedMTE B COOTBETCTBHMIM C OIIMCaHHEIMM B HaCTOAIlEM ITOKYMEHTE
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criocobamu, BRJIIOU AT HapylleHnA I 3aboJIeraHuAg, CBA3aHHEIe C
BOCIIaJIEHMEM nJin BEISBAaHHEIE VM, COJIHEYHEM IIOpaxXeHMeM MJIn
eCTeCTBEHHEIM CTapeHMEeEM. HaanMep, KOMIIO3VMIIMNM HaXoOAT IIPVMMEeHEHNe
B HpO@MHaKTI/IKe MJin JIEUEeHVI KOHTaAaKTHOTI'O JepMaTmTa (BrJIIOUASA

KOHTAaKTHHM IepMaTrT C pa3ipaXeHVeM U’ anneprmqecxmﬁ KOHTAaKTHHM

oepMaTUT) , aTonmMueCcKUM oepMaTUT (Takxe V3BEeCTHBIM Kak
ajylepruueckas sK3eMa) , AKTUHWYUECKUM KepaTo?s, paccTpoicTBa
KepaTUMHU3aUun (B  ToOM uUMCJe SBSK3eMa), 3abojgieRBaHMsag  OVYJIIJIE3HOTO
sOugepMosa (B ToM uUMcIe IneMOuryc), SKCOOJIMATHMBHEM IepMaTUT,

ce®opeMHHNM OepMaTUT, SPUTEeMB (BKJIOUAS MHOXECTBEHHYID DSPUTEMY U
Y3JI0BATYID BPUTEMY), IOpaxeHMe, BEB3BaAaHHOE COJIHIIEM WJIM IPYTVMU
UCTOUHMKAMM CBeTa, OUCKOMIOHYID KpaCHYK BOJIUaHKY, IepMaTOMUO3UT,
rcopmas, pak KOXM U IIOCJIeLCTBUA €CTeCTBEHHOT'O CcTapeHudA. B Opyrmux
BapMaHTax OCylleCTBJIeHUA KoJuuecTBo  NMN, KOTOopoe YyBeJIMuuBaeT
YPOBEHL BHYTPUKJIIETOUHOT'O NAD+, MOXeT OBITH MCIIOJIE30BAHO  IOJid
JIeueHn A paH "/ U OXOT'OB OJisa CriocoBCTBOBAHMUA 3aXMBJIIEHUIO,
BKJIIOUAHA, HalpuMep, OXOI'M I[IepBOM, BTOPOM WJIM TpPeThbel CTelleHU
n/mniam TepMUUeCKMe, XUMUUECKHUE WJIN BJIeKTPpUUEeCKUE OXOTHU.
KoMmosuumuy MOTYT BBOOMTLCS MECTHO, B KOXYy WMJIM TKaHbL CJIM3UCTON
OoDOJIOUKM B BMUIOe MasM, JIOCLOHA, KpeMa, MUKPOBMYJILCUHM, resnd,
pacTBOopa WM TOMYy I[IOOOOHOTO, Kak  OOIOJIHUTEJIEHO  OIIMCaHO B
HacToAlleM OOKYMeHTe, B KOHTEeKCTe pexmMa OIO3UpOBaHMUAa,
S0OPEKTUBHOTO OJIA OOCTMXKEHUMS XeJlaeMOT'o pesyJjbTaTa.

MecTHHEHE  KOMIIO3BULINN, comepxamme  kKoJmyecTBO  NMN, KOTOpOe
YBeJIMurMBaeT YPOBEHL BHYTPUKIIETOUHOTO NAD+, Takxe MOI'YT OHTB
VCIIOJIE 30BAaHEL B KauecTBe npodmuIaKkTHUUeCKUX, HalpuMmep,
XUMUOTIPEBEHTUBHBIX KOMIIO 3ULINM . IIpu VCIIOJIE 30BaHUU B
XUMUOTIPEBEHTMEBHOM METOOe UYBCTBUTEJIBHYI KOXYy O0O0pabaTeHBamwT IIepel
JIIOOBIM BUIOVMEIM COCTOAHMEM Y KOHKPETHOTO MHIOUMBUIYYMA.

B HeKOTOPEIX BapMaHTax OCYIEeCTBJIeHMI KoJMuecTrBO NMN, KOTOpOe
YBeJIMUMBAaeT YPOBEHB BHYTPUKIIETOUYHOT'O NAD+, MOXeT OBITH
WCIIOJIL30BAHO [OJIAd JIeUeHMd WM [IpedoTBpalleHUsa 3aboJIeBaHUAg WU
COCTOAHVA, BEBBAHHOTO WIM YCYyTI'yOJIaeMOTO KJIETOUHEM CTapeHueM Yy
CyOBeKTa; MeTONE CHMXEHMA CKOPOCTUM CTapeHusa CcyOwmeKTa, Hallpumep,
[IocJie Hauvajla CcTapeHMd; CIOCOOH IIPONJIeHMA CpPOoKa XMU3HUM CyObBeKTa;

CIIOCOOH JIEeUEeHIA I HpO@MHaKTMKVI 3aboJIeBaHuAa Znpnz) COCTOAHMA,
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CBA3aHHEHE C I[OPOIOOJIKUTEJIbHOCTBI  KU3HU; CIIOCOOE  JIeUeHMI WU
OpodUIaK TUKN 3aboJieBaHuUA ZANRZN COoCTOAHUA, CBA3aHHEE C
OpoIndepaTBHOM  CIHOCOOHOCTBIO  KJIETOK; M MEeTOOH JIeUeHUA WU
npenoTBpalleHU A 3aboJIeBaHuA ZNRZN cocTodHudg, BEI3BAHHOT'O
[IOBPEeXIeHMEM I TudesIbo KJIETOK. B HEeKOTOPHIX BapMaHTax
OCylecTBJIeHUI CcrHoco® He IOercTByeT IIyTeM YMEeHbIIeHMS CKOPOCTU
BOBHUKHOBeHMS 3aboJieBaHMUM, KOTOPHE COKpAamamonT IPONOJIKUTEJIEHOCTD
XUBHM CYyOBeKTa. B HEKOTOPHX BapMaHTax croco® He »IelcTBYeT IIyTeM
YMEHbIIeHS JIeTaJIbHOCTM, BHS3BaHHOM 0OO0JIe3HLID, TaKoM KaK pak.

B HeKOTOpPHX BapMaHTax KoJgudecTBO NMN, KOTOpoOe YyBeJIUUMBaeT
YPOBEHBL BHYTPUKIIETOUHOTO NAD+, MOXeT BBOIMUTLCS CYOBLEKTY, UTOOH B
LIeJIOM YBEJMUUTE NIPOOOJIKUTEJIEHOCTE XM3HM eT'0 KJEeTOK U 3alluTUTH
ero KJIeTKM OT cCcTpecca M/MIM OT alolTo3a. JleueHue cCyObeKTa C
nomomein NMN MoOXeT OHBTH aHaJIOTMUHEIM TOMYy, Kak eciu Ov DOOBepraThb
CcyOBLeKTy TopMe3ucy, T. €. MATKOMY CTPpeccy, KOTOPHM IIoJIe3eH IJiA
OPTaHM3MOB M MOXET YBEJIUUUTEH IPOOOJIKUTEJILHOCTE MX XM3HMU.

KojmmuecTRO NMN, KoTOpOE YBeJIMUMBaeT YPOBEHDL
BHYTPUKJIETOUHOTO NAD+, TakKXe MOXeT BBOOUTHLCHA CyOBeKTaM OJid
JleueHunsa 3aboJieBaHUN, Hallpumep, XPOHUUECKUX 3aboJieBaHUM,
CBA3aHHEIX C TIMOeJIbl KJEeTOK, IJF 3allMTH KJIEeTOK OT ImbeJiM KJIEeTOK.
[IpuMepamy OoJie3HEV ABJATCA Takue, KOTOPHEe CBA3aHH C I'UdeJbio
HEepPBHHX KJIETOK, IOUCOYHKLUMEN HeMPOHOB WM TuOeJblo MIM OUCOYyHKUUEeN
MBIIEYHOM KJIETOK, Takue Kak OOJIE3HE [TapkMHCOHA, BoJIe3Hb
AjlblLITelMepa, PacCCesHHHM CKJIepo3, OO0OKOBOM aMMOTPOIUUECKUM CKJIIEPOS3
¥ MbIleuHas OIucTtpodomus,; CIUI; GyJIbMMHAHTHHEM TenaTtuT; 3abdojeBaHud,
CBA3aHHBHE C »IeTeHepallMel TOJOBHOTO MO3Ta, TaKue Kak O0JIe3Hb
Kpenrtudpenroa-sSxkoba, OIUIMEHTHas OUCTPOOMS CeTuaTKM U OeTreHepallusd
MO3XeuKa; MUEeJIOOUCILIIa3n, Takas Kak arlacTruyeckas aHeMM4d;
HieMrMueckKre 3abojieBaHMsa, TakKMe KaK MHOpapKT MroKapla WM MHCYJBT;
3aboJieBaHMA IIeUueHM, TakMe Kak aJIKkOTOJIbHEM TelaTuT, TIelaTUuT B wu
TenaTmT C; 3aboJjieBaHmA CyCTaBoOB, Takue Kak OCTEeoapTPUT;
aTEepOCKIIEPO3; aJIonelmns; NOBPEXIeHME KOXU BCJIEOCTBUE YOo-
UBJIYyUeHMd,; IIJIOCKUM JMmay; aTpodrsa KOXM; KaTapakTa; UM OTTOpXeHUre
TpaHCIJIaHTaTa. CMepThb KJIETOK Takxe MOXeT OHITH BEI3BaHa
XUPYPTUUECKMM BMeEMaTeJIbCTBOM, JIeKapCTBEHHOM TepalMelr, XUMHUUIeCKVM

BO3OEVICTBUEM WMJIU prairMalilVOHHEIM BO3OEVICTBMEM.
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KosmmuecTBO NMN, KoTOpOE yBeJIMUBaeT YPOBEHDL
BHYTPUKIIETOUYHOTO NAD+, Takxe MOXeT BBOIOUTLCHA CYOBEKTY,
cTpajanileMy OCTpPHEM 3abojieBaHMeM, HalpuMep, OBpeXIeHMeM opTraHa
WX TKaHM, Halpumep, CyOBeKTy, cTpajapmeMy OT MHCYJIbBTa WU
MHOapKTa MMOKapha, WM CcyOBeKTYy, cTpamanleMy OT TpaBMH CIMHHOI'O
MO3Ta. KosmmuecTBO NMN, KoTOpOE yBeJmumpaeT YPOBEHE
BHYTPUKIIETOUYHOTO NAD+, Takxe MOXeT OBITH MCIIOJIE30BAaHO 0oJid
BOCCTAHOBJIEHUSA II€UEeHM aJIKOTOJIMKA .

CeprneuHo-cocynucroe zabojieBaHUe

B HeKOTOPHIX BapMaHTax OCYIMEeCTBJIEHUS M300peTeHUsI OTHOCUTCHI K
criocobam JieueHud n/nnm npodmUIaK TUKHA CepOeuHO—COCYOUCTEIX
3aboJieBaHUM IIYyTeM BBeIOeHUS CyOBeKTy, HYXOawnleMyCcsa B 5STOM,
KommMuecTBa NMN, KOTOpoOe YBeJUMUMBAET VYPOBEHL BHYTPUKIIETOUHOTO
NAD+. 50PeKTUMBHOCTD NAD+ pu JIeueHu" CeEpPIEeyUYHO~COCYIOMUCTEX
3aboJyieBaHMM OIMCaHa B  HECKOJbBKUMX MCCIeIOoBaHUAX, TakMx Kak
Borradaile, et al., «NAD+, Sirtuins, and Cardiovascular Disease»
Current Pharmaceutical Design 2016 15 (1): 110-117.

CeplleUHO-COCYIOMUCTEE 3afoJieBaHMAg, KOTOPLEE MOXHO JIEUUTH WIIU
openoTBpamaTs ¢ IIOMOIEBKL KoJiMuecTBa NMN, KOTOpoe yBeJIMUMBAaAET

YPOBEHDB BHYTPUMKIIETOUYHOI'O NAD+, BRJIIOWY AT KapIrMoMMoIlaTUIO MJin

MMoKapInuT,; TakKyIko Kak mnrmoriatTmdyecrad KapagmoMmoIliaTm4g,
MeTaboJmnuecKkada KapormoMmoIiaTrAa, aJIKOT'OJIEHa#4d KapaomoMmoIliaTm4g,
KapIirmoMmoIliaTm4g, MHIOYIMPOBaHHAaA JIeKapCTBeHHEMN CpenCcTBaMl,

mmeMmnueCKraAda KapIrMoMMoIlaTrAa n T'UIlIepTOHMYEeCKaAd KapImoMMoIiaTIAd .
Taxkxe MOTYT IIogomaBaTbCA JIEeUeHIMIO 2NNz IIpeoTBRPalleHNIO C

VMCIIOJIE 3OBaHMEM coeIMHEeHUMN u criocobos, OIIMCAaHHEIX B HacCTOoAdAIeM

IOTJOKYMEHTE, aTepoMaTO3HEE paCCTpOﬁCTBa OCHOBHEX KPOBEHOCHEIX
cocynoB (MaKpOCOCYHMCTHe 3aboJieBaHuUd) , TaKMX Kakr aopTa,
KOPOHApPHEIE aprepmn, COHHEIE aprepmnn, MO3XeUKOBEE aprepu,

IOYUeUHHEe apTepuM, I[IOIOB3MNOMHEE apTepur, OeIOpeHHHEe apTepuM U
IONKOJIEHHHE apTepuur. JpyTrue COCYIMUCTHEe 3abojieBaHMsd, KOTOPHE
MOXHO JI€UMTE WM IPeOOTBPAllaTh, BKJINUAKT Takue, KOTOPHE CBSI3aHEH
C arperauyer TpPoMOOLMTOB, apTepMoJiaMM CeTYaTKM, KJIYOOUKOBEMU
apTepuoJaMM, COCydaMy HEepPBHOM CHUCTEMH, CepIeuHbBMM apTepuojlaMu, U
CBABAaHHEE C HMMM KaOWJJIAPHBEE CJOM TJlasza, IIoUukM, cepila u

LeHTPaJIbHOM U IHepUdepUUeCKON HEPBHOW CHUCTEMH.
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Eme I»IpyIre pacCTpOMCTBa, KOTOPHE MOTYT OHTH T[IOOBEPTHYTH
JIeUeHUIO KOJIMYECTBOM NMN, KOoTOpOEe yBeJnurpaeT YPOBEHE
BHYTPUKIIETOUYHOTO NAD+, BKJIIOUAT pecTeHos, HalpuMep, rocJie
KOPOHaAPHOTO BMeMaTeJIbCTBa UM PacCcTpOMCTBa, CBA3aHHBE C aHOMaJlbHBM
YPOBHEM XOJIECTEPMHA BHCOKOM IIJIOTHOCTM M HMBKOM IIJIOTHOCTMU. [pyTHUM
3aboJieRaHMEM, OJIg  JIeYeHMSI  KOTOpOoI'o MOXeT OHTb 20OeKTMBHEM
MCIIOJIE30BaHMe NAD+, ABJISeTCHd fe3aJIKOT0JIbHE CTeaTor'enaTuT
(NASH), KOTOpPHM HpeIcTaBJigeT CcofOo¥ XUpoBoe 3adojieBaHMe IIeUeHN.

IupxalHBle DHUTME

[IMpraOHEEe YaCH KOOUPYITCA LIUKJIOM oBpaTHOM CBA3U
TPAHCKPUIILIMM, KOTOpasa CUHXPOHUIUPYET IIoBeleHMe U MeTaboJM3M C
IMKJIOM CBEeT-TeMHOTA. HeoxmnnmaHHO OBLIIO OBHapPyXeHO, uTo Kak
bepMeHT, OTPaHUYNB AU/ CKOPOCTE B OMOCHHTEe3e NAD+
MJIEKONIUTARINX, HUKOTMHaMnI o¢ochopubozminrpaHcoepase (NAMPT), Tak
n YPOBHU NAD+ IIPOABJIAIT LMPKaOHBEe KoJie®aHu4d, KOTOPHE
PETYIIUPYIOTCHI LEeHTPaJIbHEM YaCOBBIM MeXaHU3MOM N4 MEIIEN .
Vurnbuposanme NAMPT crnocoOCTBYyeT OCUWIIIALMM YacoBOI'O TI'eHa Per?
noyreM ocBoboxgeHmsa CLOCK:BMAL1 oT nomabBJjeHus SIRTI. B crop
odepelb, UMPKaOHEM O¢QakTop TpaHckpunuum CLOCK creA3mBaeTcsa ¢ Nampt
M aKTUBUPYET erIo, TeM CcaMeHM 3abBepllad UMK o00paTHOM CBA3U C
ucrnoJb3oBauveM NAMPT/NAD" wu SIRT1/CLOCK:BMALl. CM., HalpuMep,
Ramsey et al., «Circadian clock feedback cycle through NAMPT-
mediated NAD+ biosynthesis» Science 2009 324:651-654.

Taxkum oBpasoM, repuoorueckasa Bapmalumsa B NAMPT -
OIIoCpeloBaHHOM OuocuHTeze NAD+ mpemrnojlaraeT, UYTO OH BJIMAET Ha
dM3MOJIOTUUECKMEe LMKJEL M, BO3MOXHO, Ha LUMKJI COH-OOOPCTBOBAHMUE U
OuTaHMe-ToJIogaHue. He oOTrpaHMUMBASACL OIHOM TeopHuelM, noJjiaraiT, YTo
NAD+ ABJIAETCHA BaXHeM M «MeTadboJInuyeCKUM OCLUMJIJIATOPOM» oy
PUTMHUUECKOM peryjadaumumn peaxkumum Ha DKOJIOTUUECKUE CUTHAJIEL
[IOCPenCcTBOM KOHTpoJa akTuBHocTM SIRT1. CoennMHeHMSA, OIMCAHHBEE B
HacTodAlleM OOKYMeHTe, MOTYT OBTb MCHOJB30BaHE NJS BO3OEMCTBMUA Ha
LUVPKaIHBM KOHTYP obpaTHOM CBA3U yepes NAMPT-omnocpenoBaHHEMN
ornocuHTes NAD+ U/UiIM 0OyTh, JeXallMii B OCHOBe BpPEMeHHOM CBS3U
MeTaboJIMUeCKUX, OUBUOJIOTUUECKUX 17 UMPKaIHEIX LUKJIIOB N4

MJIIEKOIIMTanmrXx .



277

[lpusHaHUE peryanupyKrmero oyTHu, BRJIOUAKIIETO NAMPT/NAD*'-
SIRT1/CLOCK:BMAL]l wuMeeT mMPOKME IIOCJENCTBUS IJIS IIOHVMMAHMA TOTO,
Kak QU3MOJIOTHUUEeCKMEe U IHNOBeIeHUeCKMe UUKIE KOOPIMHUPYITCHA C
SKOJIOTUUECKMM LMKJIOM CBeT-TeMHOTa. Halpumep, BO BpeMd CHa, kKoI'na
XMBOTHEIE OOBUHO HaxXOOATCH B COCTOSHMM IIOKOHA M IT'OJIODAaHUA, YPOBHU
NAMPT HeYKJIOHHO BO3pacTamnT, IOoCTMUIad MaKCUMyMa B Hauajle [Iepuona
OOOPCTBOBAHUA U COBIabalT C KOPpMJIIeHMeM. B pesyaeTaTe yBeJIMUEeHUSA
NAMPT, NAD* IIOBHIIAETCH OJid CTUMYJIMPOBAHU A SIRTI, KOTOPHM
OpraHu3yeT COOTBETCTBYIMM MeTaboJMUYeCKuM OTBeT B IeUeHu C
IepekrJIoUeHneM C KaTaboJIMUeCKMX Ha aHaboJMuecKue IyTH.

B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHMS HaCTodllee U300peTeHMe
OTHOCUTCSH K crnocofbamM peryIrupoOBaHMSI OCHOBHOTO UYaCOBOTO MeXaHU3Ma
(MHOTOa TakKXe Ha3EBaeMOT'O LIMPKaIHBEMM YacaMM) MIEeKONMTanmero, UYTo
BJIMSAET Ha IIOBeIdeHMe, OedTeJIbHOCTL MU/MUIM OMoJoTMUecKUue OQYHKIUMU,
KOTOpPHE IMIPOUCXOOAT WMJIM HaxXOOATCHA 100 BO3IeMCTBUMEeM CYTOUHOTO WM
UMPKAOHOTO UMKJIa WM KOTOPHE peryiupyoTcHd, IO KpaWHel Mepe
YaCcTUYHO, UMpKagoHeEIMKM  YJacaMu. Kaxk 1HnpaBuio, CIIOCOOE  BKJIOUAKT
BBeOeHUe TepalleBTUUeCKOI'O W OpodUIaKTUUEeCKOTO KOJIMUeCTRa
perynmupynimero uMpKanHee YaCkl COeIOVMHeHUd [naumueHTy I
MJIEKOIIMTAKIEMY, HYyXIDaleMyCd B PeryJjdaluy LUMPKaOHBEIX YacoB.

Crioco®Oel  JIeueHUd, OIIMCaHHEIE B HacToAlleM IOOKYMeHTe, B
OCHOBHOM HallpaBJIEHEL Ha CIOCOOH peryJiMpOoBaHMa LIMPKAaIOHEIX YacoB,
TeM CaMBM PeIryJIMPYS WM BJIMAA Ha OMOJIOTHUUeCKMe OYHKLUM, KOTOPHE
peryJMpylRnTCHa (MHOTIOa TakXe HalbHBaeMbBIMM BJIMAKIMMM, CBS3aHHBMU WMJIN
OIIOCPelOBaHHEIMM) OEeATeJIbHOCTBI LMPKaOHHX YacoB. Kak OpaBUJIO, BTU
OMOJIOTUUECKHUE dYHKIUU [IOKasHBanT xXapakTep AKTUBHOCTU u
HEeaKTUBHOCTHM, KOTOPHM OOBUYHO IOBTOPAETCS IIPMMEpPHO Kaxihe 24
yaca, KoOJeOJOmMUIACTS MeXOy «aKTUBHBIMUY» UM «HEeaKTUBHBIMMY» COCTOSHUAMA
B TeueHMe 24-49acoBOTO Iepuona.

TakuM o0BOpa30M, HacCcTodllee M300peTeHMe OTHOCUTCH K crnocobam
peryiamupoBaHudg AKTUBHOCTHU UMPKaOHEX Jyacos nyTeM BBEeIeHUSA
HyXIDaKnleMyCcd B STOM MIEKOoIMTaKIeMy COeIMHEeHUd, pPelyJiMpyKrIero
UMpKanHele dYace. Kak [OIpaBUJIO, PerVyIMPOBaHMe aKTUMBHOCTU LMPKAIHEIX
JacoB ABJIAETCH pe3yJbTaToM peryiamporaHmsa CLOCK:BMALI, koTopoe
OOCTUT'aeTCHd B COOTBETCTBUU C HaCTOAIMMU MeToIoaMu IyTeM

peryJupoBaHnUAa AKTUBHOCTU SIRTI. AKTHMBHOCTb SIRT1 OOEUHO
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perynmupyeTcsa B COOTBETCTBUU C HaCTO AIUMA criocobamm noyTeM
BBeIEHUA pPeIyupyrlero LUMPpKaOHBE UYacChH COEOMHEHMSa, M B HEKOTOPHX
BapMaHTax OCYUWeCTBJIeHUI OYTeM BEBeleHMA KoJudecTBa NMN, KoTopoe
BaudaeT Ha 0OyTb NAD+. TaxkuM o0pasoM, peryauMpoBaHMe LMPKaOHBX
JyacoB [I0O3BOJILAET peryamupoBaThb O0eATeJIbHOCTE, OIIOCPeOBaHHYI
UMPKAOHEIMM YacaMu.

B COOTBETCTBUMA C HaCTO AIUM n300peTeHneM AKTUBHOCTE
LIMPKAOHEIX YacoOB MOXeT OHTE YBeJIMUueHa, VYMeHbIleHa WJIM COXpaHeHa
nyTeM BBEeIEHUSA pPeryIupyrimero LIUPKaOHEE YacCH COeIVHEHUSA .
CoOOTBEeTCTBEHHO, OuoJOoTMUeCckMe OYHKUIUM (MHOT'IAa TaKXe Ha3bBBaeMue
OMOJIOTUUECKMMM aKTUMBHOCTAMM) , KOTOPHE PEeTYIMPYITCS aKTUMBHOCTBIO
LIMPKAOHEIX YacoB, TakXkXe MOTYT OHTL VBeJMUeHH, YMeHBIIEHE WU
COXpaHeHH. KpomMe TOTO, 5TU OUOJOTHMUeCKMe (QYHKUMM TakKXe MOTYT
OHITE COBMHYTH BO BpPeMeHM; TO eCTh AaKTHMBHOCTL, KOoTopasd OOBUHO
NpoOSaBJIIETCHA B TeueHMe OTIPeneJIEHHOTO nepmuona, Taxkasa Kak,
HaopyMep, B IHeBHHEe 4Yach MJIM B CBETOBOM IeHb (MHOTIa Takxe
Ha3EBaeMOe CBETOBHM LIMKJIOM) MM HOUBK WMJIM B HOUHOe BpeMda (MHOTIOAa
TaKXe Ha3HBaeMOe TeMHBEM LIMKJIIOM) MOTI'yT OBTBE CMENEHE TakK, UYTO
AKTUBHOCTB NpoOABJIAEeTCH B TeMHOM ZNRZN CBETOBOM UmMKJe,
COOTBETCTBEHHO.

JlioBasga ™3 MHOXeCTBa OMOJIOTHUUECKMX OYHKLUUNM, KOTOPHEe OOHUHO
[IOOBEPXEHEL OeCTBUIO UMPKaOHBIX Jacos, MOXeT pPeryamupoBaTbCd
criocobamMm IO HacToAmeMy u3obpeTeHMw. TakuM obpa3oM, HacTodmue
CIIOCOOE MOTYT OHTL MCIOJL30OBAHE IJIS JIeUeHUS PaCCTPOMCTE WM
BOJIe3HEHHEIX COCTOSHMM, KOTOPHE ABJIATCA pPe3yJjbTaToM, HallpUMep,
HepeIVJIAPHOM, HealeKBaTHOW WMJIM IIAaTOJOTMUECKOM OQYVHKUUM LIVPKAIHLX
JacoB. AHAaJOTMUHEM obpasoM, HacTodmme CIIOCOBOEL MOTYT OHITH
MCIIOJIL30BAHE OJIA JeueHMA PacCTPOMCTE WMJIM CHUMMITOMOB, BEI3BAHHEBIX
DK30TEeHHEMMY (QpaKTopaMM, KOTOPHE BJIMAKRT Ha HaJeXamlyln O(YHKUIWD WIIN
AKTUBHOCTE LMPKAOHEX YacoB MM TpedbylnT «CcbOpoca» dYacoB. Hamnpuwmep,
BEeIleHME PeTlyJMpyKrilero UMPKaOHEE YaceH  COeOMHEeHMSd  [alueHTy,
VICIIEITHEBaKleMy MeTaboJInuecKoe paccTponCcTRBO, OTHOCUTCHA K
TepaleBTUUeCKOMY sbdexrTy He TOJILKO 1o YBeJIMUeHUIO YPOBHHA
CEIBOpOTOUHOTO NMN wmiam NAD vy IalMeHTa, HO TakKxXxe B TOM, UTO
YIIYUIIeH e HabJmaeTcsd W InalumeHTa T10 OTHOIIEHUIO K IpyTVM

HapymeHMSM, KOTOPHE CONPOBOXIAlT MeTaboJMueckoe pPacCTPOMCTBO,
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Takoe KakK YMeHblleHVe WM YyBeJiMueHue Beca. B HEKOTOPHX CcxeMax
JleueHMs peryJMpylllee LMPKaOHBe UYachl COeIOMHeHMe II0 M300peTeHUo
MoOXeT OHTL BBeIeHO IalMeHTYy C PUCKOM pPa3BUTUSL pPacCTpPOoOMCTBa,
ONMCAHHOTO B HacCcToAmeM HOOKyMeHTe, MM I[alMeHTy C coofmeHueM o0
OIIHOM RIS HEeCKOJIbKUX busmosoTMUe CKUX CHMIITOMOB TaKoTO
paccTpoycTBa, IOaxXe HeCMOTpPfA Ha TO, YTO IOMaTHO3 MeTaboJMuecKoe
pPaccTpoMCTBO, BO3MOXHO, He OBJI IIOCTaBJIEH.

[TpUMe P PacCcTpPoOMCTE, B0OJIe 3HEeHHEIX COCTO STHUM VI
CYIMIITOMATUKH, KOTOPEIE  MOXHO  JIEUUTH CoTJIacHO crnocofaMm IO
HacToAmeMy W300peTeHM©, BKJIOUAKT, HO He OTpPaHWUMBAlTCId UMMU,
IepeMemeHrye B MM dYepes3 OIMH WM HECKOJILKO UYaCOBHEHX II0SCOB,
M3MeHeHre pabouMx CMeH, HOUHYID CMeHY WM KV3MeHeHUe O(U3NIeCcKOTO
craTyca MIEeKONMTalmero, BH3BAaHHOe, HalpuMep, OepeMeHHOCTBI MU
IpUMeHeHVeM Kakux-JmMOo JIeKapCTBEHHHEX cpelcTB. COOTBEeTCTBEHHO,
CIOCOOHE IO HacTodmeMy M300peTeHMIO MOTYT MCIOJL30BaATLCA  IJIA
JleUeHVa WM TIPpOdUIIaKTUKM PAaCCTPOMCTB, CHUMITOMOB PAaCCTPOMCTB WJINU
CYMIITOMOB, BH3BAHHHEX SK30TeHHHMM dakTopaMu. Takue pPacCTpPOMCTRBa U
CUMIITOMEL MOTYT BKJIOUYATH, HalpuMep, HapylleHrMs of6MeHa BemecTB,
Takye KaK HelpaBUJIbHOE ULUKJIMPOBAHME WM CPOKM KOPMJIEHUS U
TOoJIOIaHug, TUIepIJIMKeMUa, TUIOTJIMKeMysa wuiIu 1nuabeT; HapylleHUsd
CHa, TakKMe Kak OeCCOHHMIA, CHHOPOM IO30HeM (asH CHa, CHUHIPOM
dasH C BaIepXKoM CHa, HeNocJenoBaTeJIbHEE UIMKJIE CHa/B0OpCTBOBaHUSA
WM HAPKOJIENICUS WM YyJyulleHrMe OOOPCTBOBAHMA Yy JIOIelM, CTpamalolmx
OT Upe3MEepPHOW COHJMBOCTM; U CHMIITOMEl, BHE3BAHHHE BSK30TEHHBEMU
bakTopaMM, TakKVMM Kak IIepeMeleHMe B WIM Yepe3 OIMH MM HEeCKOJIbBKO
YACOBHX IIOACOB (CHMHIPOM CMeHB YaCOBHEX II0OACOB), Iepexol Ha WIV U3
JIeTHeTO BpeMeHM, W3MeHeHMe paboumMx CMeH WJIM HOouHad CMeHa,
BepeMeHHOCTEL MJM JIeKapCTBEeHHBE  CpellcTBa, [PMHMMAaeMbBle  BBUIY
HeCBA3aHHEX 3abojleBaHUM MM PacCTpPONCTEB.

COOTBEeTCTBEHHO, B HEeKOTOPHX BapmMaHTax OCYyIMEeCTBIIEHNS
HacToAmeIo  M300peTeHMs pedb uIeT o crnocobe  pelyJIMpOBaHUSA
BroJIoTUYeCcKOM OQYHKIUMM Yy MIeKoNuTanmero, e Ha OYHKUMID BJIMAOT
IMpKagHbEe YacH. Crioco® BKJIIOUAET BBeIeHUe MJIEKONUTaKIeMy
TepaleBTUUYECKOTO WU IIPpOodUIIakTUUEeCKOTO (MHOTIa TakXe Ha3HBa&MOTO
peryMpyRIM LMPKalHHe Yach) KOJMUeCTBa pPeryIupyllero IMpKaIHbe

YaCeEH COeIMHEHMA. Buosiormueckasa (l)yHKLU/IF[ MOXeT OBITE, HallprMep,
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KakoM-Jubo M3 OINMCAHHEIX B HaCTOAmEeM JOKyMeHTe OMOJOTUUYEeCKUX
OYHKLINUNI . B HEKOTOPHIX BapMaHTax OCyMeCTBJIEHUS n3obpeTeHnd
npencraBJieH croco® JeueHrsa  MeTaboJIMuecKOoTo paccTpoMcTBa Yy
MJIEKONIMTaKmeTro, u OH BKJIIOUAET BBeIeHUe MJIEKONUTaKMeMy
TepalleBTUUECKOTO WM OPOOMIaAKTMUECKOT'O KOJMUECTRBa pPeryIMpyKIero
LUVMPKaIHEE dYacCH COeIMHEeHMA. B IOpyI'MxX BapMaHTax OCYIeCTBJIEHUA
nzobpeTeHne BKJIIOUAET crioco® JleueHms paccTpoMncTBa N4
MJIEKOIIMUTAKIET0, OIOCPelIOBAHHOTO OYHKIMEeN LIMPKaOHHX UYacoB, M OH
BRJIIOUAET BBeIeHUe TepaleBTUUeCKOTO nIm OpOodUIaKTUUIECKOTO
KoJIMuecTBa peryIMpyomero LUMPKaIHBE YacH CcoeIMHEeHUS
MIIeKOIMTawpmeMy . CoIJlacHO JoOoMy M3 STUX BapMaHTOB OCYIeCTBJIeHUS
peryaupyommMM LUMpKaOHble Yachk CcoeIMHeHMeM MoXeT OBTL, HalpuMmep,
HUKOTHMHAMMUI, HUKOTUHaAMNUI MOHOHYKJIEOTUT (NMN) , HUKOTUMHAMUL
aleHUMHIMHYKJeoTnun (HAL); ¥MX COJM M I[poJjleKapCcTBa,; HUKOTHMHAMUL
bochoopubozunTpaHchepaza (NAMPT); ©u w©mx KOMOMHalIMM, KaK OIMCAaHO
DoJiee IIOOPOBHO HUXe . B OpYyTUX BapmUaHTax OCYIIeCTBJIEHUSA
peryaupyommMM LUpKagHble dYach COoeOMHeHMeM MOXeT OBTh aHTaTOHUCT
JIOOHIX TIepeuMCJIeHHBX BHIIEe COeOMHEeHMuM, TeM CcaMbeM JocTurasa soddexTa,
IIPOTUBOIIOJIOXHOTO sbderTy HUKOTHMHaMMOA, HUKOTHMHaMMOA
MOHOHYKJIeoTHma (NMN), HMKOTMHaMMIOa aleHMHIMHYKJIeoTuma (HAI); wux
coJen u IpoJIeKapCTB; HUKOTHMHaMUIa bochopubozuTpaHchepastl
(NAMPT) ; u uMx KOMOMHALMM.

B HeKOTOPHIX BapMaHTaxX OCVYIIECTBJIEHMA HacTodlee MsoépeTeHme

KacaeTcsd criocoba PeryIMpoOBaHNA MeTaboJIMueCcKom aKTUBHOCTHU
MJIEKONMTAKIETO, BKJIOUAKIIETO BBeIeHUe MJIEKONUTAIEMY
TepaleBTUUYEeCKOTO KoJIMUYecTBa peryanpyomero LIUPKagHee YaCH

COeIMHEHMSA. B HeKOTOPHX BapMaHTaxX OCYMeCTBJIeHUS MeTaboJndyeckas
AKTHUBHOCTB MJIeKOIMTaKnIeIro [IOBHIMIAETCH . B OIpyTMX BapraHTax
OCYIIECTRJIEHMA MeTaboJiMuecKas aKTMBHOCTL CHMXaeTCd. B elle OpyIUX
BapMaHTax OCYIMEeCTBJeHUd MeTaboJMuecCKasd aKTMBHOCTBH MJIEKONIMTAKIETO
IonmepXrBaeTCsa Ha  XeJlJaeMOM YPOBHe, TeM CaMBM IIpeloTBpalasd
OIYKTyauum aKTUBHOCTHM/HEAaKTUBHOCTH . B OIpyTMX BapMaHTax
OCymecCcTBJIeHMA MeTaboJnuecKas aKTMBHOCTL BOB3HMKAeT B CBETOBOM
LMKJIe (B oOoTJMuYMe OT eI'0 OOHUHOI'O IPOABJIEHUS B TEeMHOM LUKIE). B
OPpYITMX BapraHTax OCYyIEeCTRJIEHUSA MeTaboJInueckKasa AKTUMBHOCTB

BO3HMKAET B TEeMHOM ILMKJIe (B OTJIMUME OT ee OOHUHOTO IIPOABJIEHMA B
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CBETOBOM HUKJIIE) . B HEeKOTOPHX BapraHTax OCYIleCTRJIEHUL
peryaupyllee LIUMPKaOHLBE UYacCH COeIMHEeHMe BBOIOAT MIeKOoIMTawnleMy C
eJIblo YBeJMUeHMS aHaboJIMUeCKOoM aKTMBHOCTM IIeUeHU (HanpuMep,
[IOBHMAIT aKTMBHOCTL MeTaboJIMUeCKMX IIyTeM I[IedeHM WIM COBUTAalT WU
IepekJoyvainT aKTMBHOCTE IIedueHM C KaTabosam3Ma Ha aHaboausM). B
OPpYTUX BapraHTax OCYIIeCTRJIEHMA  peryaupykllee LUMPKaOHEle  YacCH
cCoeOMHeHNe BBOOUTCHA MJIEKOIIU T aKIeMy C LIeJIbIo YBeJIMUeHU I
KaTaboJIMUueCcKOM aKTUBHOCTMU IIeueHM (HalpuMep, CHUMXeHMEe aKTHMBHOCTU
MeTaboJIMUeCKOT o IIpollecca) .

MurToxoHApmuaJsibHEIE OOJIE3HM M MeTaboJIMUecKHue 2QPeKTH

[ToMMMO pPeryjiMpyK KX LIMPKaOHLEE PUTMBEL M 3allMIallMX HEPBHEE
KJIETKM OT TUOelM KJIETOK, B MUTOXOHIPUAX HaAXOOATCHA CUPTYWUHH,
Takre kak SIRT3, SIRT4 m SIRTS5. SIRT3 sKCHOpecCUpyeTCHd Ha BHECOKUX
YPOBHAX B MeTaboJMuecKM aKTUBHOM TkaHM. Monyiasauusa SIRT3 uMeer
MHOXEeCTBO OUBUOTIOTUUECKUX IpuMeHeHUM oid MBI UHEBIX KJIETOK,
BKJIOUAa 4 MU T aLAIIO KaJIOPUMHOT O OT'paHMUYeHn A W dUBUUEeCKUX
yIOpaxXHeHUV, YyBeJnueHMe OMoTreHesa WM MeTadoJM3Ma MUTOXOHIPUM,
[IOBLHIIEHME YYyBCTBUTEJLHOCTHA KJIETOK K TJIKO3e, yBeJIMueHmre
OKUCJIEHV S XMPHEX KUCJOT ¥ YMeHbIleHMe KOJMUeCTBa aKTUBHEX QOpM
KucJjoponma. KpoMe TOI'O, B HacTO4dlleM IOOKyMeHTe IIoKaz3aHo, uTo SIRT3
ydyacTByeT B CTUMYJIALVA KJIE TOUHOM BEIKMBaEMOCTHU pu
TeHOTOKCUUECKOM cTpecce. TakuM o00pasoM, MOOyJIAlMSa ypoBHen SIRT3
TakXe MMeeT IIPMMeHeHMe OJIS OIIOCPpelOoBaHMA BHXMBAEMOCTM KJIIETOK.

YBeJMueHMe YPOBHSA OeJika MIM akKTUMBHOCTM SIRT3 B MBIIEUHOM
KJIeTKe MOXeT VMUTUPOBATH sbderT OTpaHnueHn A KaJiopui I
busUUeCcKUX  YIPaxXHeHUM. B HEKOTOPHX BapMaHTax OCYIIeCTRJIEHUA
n300peTeHre OTHOCHUTCHA K crnocobaM YBeJIMUeHUd OnoreHesa WU
MeTafoJIM3Ma MUTOXOHOPHUM WMJIM IIOBHIIEHMS aKTUBHOCTM/BHHOCJIMBOCTH
MUTOXOHIPUM B MBIIEUHOM KJIeTKe IIYyTeM KOHTaKTUPOBAHMUSA MEIIEeUHOM
KJeTKM C areHToM 1S, KOTOPHM YBeJIMuMBaeT YPOBeHb Oejlka WK
akTuepHOCTM SIRT3 B KJeTKe. B HEeKOTOPHX EBapMaHTax OCYylleCTBJIeHUA
n300peTeHre OTHOCHUTCHA K crnocobamM TIOBHIIEHUSI UYBCTBUTEJLHOCTHU
MBIIEUHOM  KJIETKM K IIOTJIOWEHMIO TJIOKOB3HE IIYyTeM KOHTaKTUMPOBAaHUA
MBIIEUHOM KJIETKM C aTreHTOM, KOTOPHM YyBeJIMUMBaeT YpPOBeHbL OeJika WM
AKTUBHOCTU SIRT3 B KJIeTKe. Ipyrue BapMaHTH OCYIIEeCTRBJIEHUA

OTHOCHATCHA K crnocobaM yCUJIeHUHA OKUCIJIEeHUSA KVMPHEIX KIMCJIOT B MBEIIEUHOM
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KJIeTKe IIyTeM KOHTAKTHUPOBAaHMSA MHIIEUHOM KJIETKM C al'eHTOM, KOTOPHM
yBeJIMUMBaeT YPOBEHD teJika NI AKTUBHOCTU SIRT3 B KJIEeTKE.
HexoToprle BapMaHTEL OCYIeCTBJIEHN I n300peTeHnd OTHOCATCHA K
criocobaM YMeHbIIeHMS aKTUBHEX ¢opM kucjgopona (ROS) B MBIIEeUHOM
KJIeTKe IIyTeM KOHTaKTUPOBAHMUSA MBIIEUHOM KJIETKM C aTl'€HTOM, KOTOPHM
YEBEJIMUMBAET yPOBEHBb OeJika MM aKTHUBHOCTM SIRT3 B KJIETKe.

YBennueHue ypoBHer SIRT3 sgBagercad S0OeKTUMBHBEM IIPU MHOTUX
3ab0JIeBaHUAX u paccTpoicTBax, 3aBUCAMNUX oT MeTaboJn3Ma B
MUTOXOHIPUAX . YBeJIMueHme SIRT3 MOXeT OBITH S20PEeKTUBHEIM  IJIA
CYyOBLeKTOB, HyXIanMMUxXCcI B MeTaboJIMUeCcKOoM aKTMBALUMM OIHOM WJIM
HEeCKOJIBKMX CBOMX MHINL, HAIPpUMep, INIaOKMX MbBIIL MM CEePOEeUHBIX MBI
MM MX MBIIEUHEX KJIETOK. CYyOBeKT MOXeT OBTE CYOBEKTOM, UVMEKIIUM
KaxXxeKCUn WMJIM MBIIEUHOE MCTOIeHHUE.,

YBeJIMueHne SIRT3 Takxe MOXeT OBITH MCIIOJIE30BAaHO oJd
YBeJIMUeHU A MIn ronnepXxaHmd TeMlIepaTyp:l Tesa, HallpuMmep, N
TUIIOTEPMUUECKUX CYOBEKTOB. AJIBTEPHATHUBHO, UHIUOMpoBaHMe SIRT3
MOXeT OHTEH MCIOJB30BAaHO OJIA CHWXEHMHA TeMIepaTyph Tejia, HallpuMmep,
Yy HalMeHTOBR C JIMXOopalkKoW WM ITHUIepTepMMUeN.

OOBIUHO aKTUBAaLMA SIRT3 MOXeT OBITH MCIIOJIE30BaHa oJjd
CTUMYJIALUA MeTaboIn3Ma JIEOOOTO THUIIA MEIIIT, HallpuMep, MBIIILT
KUIMeUHMKAa WM [OIUIeBapUTeJIbHOM CUCTEeMb WJIM MOUeBOTO TpaKTa, U,
TakMM of0pasoM, MOXeT MCIOJL30BaATLCHA OIS pPeryJUpPOBaHUS MOTOPUKU
KMIIEUHMKa, HallpuMep, 3alopa M HelOepXaHMd.

Ipyrue BapMaHTEL OCYIleCTRBJIEHNHI, rpm KOTOPHIX OBIO O®
20DpeKTUMBHEIM YBeJIUMUUTL SIRT3, BKJIOUAKT B Ccebd BOCCTaAHOBJIEHUE
MBIIIIT, Hallpumep, rocJje onepalumm WJI HeCcyYaCcTHOTO ciyuyad,
yBeJIMUeHMe MHIIeUHOV MAaCCH; ¥ IIOBHIIEHME CIOPTUBHHX pPe3yJILbTAaTOB.

TakuMm oBpasoM, n300peTeHne OTHOCUTCH K criocobawm, pu
KOTOPHX TOJIOXUTEJIEHEE 5SO0OeKTH NPOM3BOOATCA NIYTEeM KOHTAKTUPOBAHUA
omHOM wmJIM ©OoJiee MBIIEUHEIX KJIETOK C KoJuuecTBOoM NMN, KoOTopoe
YBeJIMUMBaeT YPOBeHb OeJika WIM akTuBHoCcTM SIRT3 B KJIeTke. 35TH
CIOCOBOH »0OeKTUBHO 0O0JIeTUarnT, YBEJIWUMBAKLT WM CTUMYJIUPYIOT OIHO
i 0BoJjee U3 CJeOynmero: WMATHUPYT 2dbdekT oTrpaHMUeHMS KaJIopun
WM  yOpaxXHeHUM B  MBIIEUHOM  KJIeTKe, YCUIIMBAKnT OroTreHes WU
MeTaboJIM3M MUTOXOHIPUM, YBEJIMUMBAIT AKTMBHOCTL MUTOXOHIPUN W1/MUIINU

BEIHOCJIMBOCTBb B MBEIIEUHOM RIIETKE, ITOBHIIAIOT UYBCTBUTEIJIBEHOCTD
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MBIIEUHOM KJIETKM K IIOTJIONMEHM IO TUIKO3E, YCUIMBAT OKMCJIEHMVE XUPHBIX
KMCJIOT B MBIIEYHOM KJIeTKe, YMeHbMalT aKTHBHHEe OQOPME KMCJOopoda
(ROS) B MHIIEUHOM KJIETKe, YBeJMUMBAKT DSKCIOpeccuio PGC-la wu/wim
ucp3 u/uam GLUT4 B MBIIEUHOM KJIeTKe ¥ aKTUBUPYIT I[IPOTEeMHKMHA3Y,
aKTUBMPOBaHHYy AMP, (AMPK) B MBIIEYUYHOM KJIETKE.

B COOTBeTCTBMM C U30OpPeTeHMeM KOHTAKTHUPOBAHMID MOTYyT OHTH
[IOOBEPT'HY TH pa3JIMuHEE TUIIE MBI e UHBIX KJIETOK. B HEKOTOPHIX
BapMaHTax OCVIIECTBJIEHMSA  MBIIEUHAS KJIETKAa npencraBJgeT cobom
KJIETKY CKEJIETHEX MHII. B HEKOTOPHEX BapMaHTax MeIleuHasa KJleTKa
opencraBJgeT coOoM KJIeTKY MeOJIeHHO CcoKpallalmelrcs MBIILE, TaKyio
Kak KJeTka KamMOaJIOBMIHOM MBIMIE. CIOCOOH 10 M300peTeHM0 BKJIIOUAT
B HEKOTOPHIX BapMaHTax OCYIIeCTBJIEHUA BBeIOeHME CYOBEKTY,
HYXIAaKnIeMy C4 B TakoM JIeUeHUN, KOJIMYEeCTBA NMN, KOTOpoOe
YVBeJIMUMBaeT YPOBEHDL HeJika MJIn AKTUBHOCTU SIRT3 B KJIeTKax
cyOBeKTa.

KieTrka, KOTOpad Iiompepl'aeTCAd KOHTAKRTMPOBaHMIO, WM CYOBEKT,

KOTOPHM IIPOXOOUT JleueHne 10 BRIIEYIIOMAHY TEIM criocobam,
[NpenllouTuTeJIbHO, [IpencrTaBijdeT cobon KJIETKY, oJjida KOTOpOMn
HeOoOXOOMMO YBeJIMUeHMe YPOBHA Oellka WM akTuBHoCcTM SIRT3. B

HEKOTOPHX BapMaHTax oCymeCcTBJIEHU A KJIeTKOM ABJIAETCHA OoJIbHA 4
KJIeTka CcyOmeKTa.

Taxxe [IpenJIOXeHE CIIOCOOH peryiamupoBaHnAa MeTaboJm3Ma
CKeJIETHHIX MBI MJIM TOMEeOoCTa3za DHEPIMM CKeJIETHHX MBI, Y CYyOBEeKTa.
B Takumx crnocofax areHT, KOTOPHM MOIYJIMPYeT YPOBeHb Oejlka WIu
akTMBHOCTM SIRT3 y cy®wmekTa, TO eCTh MOOYJATOPH SIRT3, oOMCaHHEE
B HACTOAIlEM IJOKYMEHTEe, BBONAT HYyXIaRIEMYyCHd B 2TOM CYDBEKTY.

Taxkxe MOpenOcTaBJIeHH CIOCOOH YBeIMUYeHMA YpPOBHA Oejka SIRT3 B
MBIIEUHOM KJIETKe WJIM B MBIIIaxXx CcydwekTa. TakMe CIOoCOBH BKJIIOUAT
BOBIeMCTBME Ha KJIeTKM WIKM CcyDbeKTa KaJJOPUMHOTO OTpaHMUeHUd WK
TOJIODAHUSA WM BBeleHMe CYOBeKTY, HYXIAKIeMyCsd B STOM, KOJMUeCTBa
NMN, KoToOpoe YBeJMUMBAET YPOBeHbL ©Oejika WIM akTuBHoCcTM SIRT3 B
MBIIEUHOM KJIeTKe. DBoJIe3HM, PacCTpOMCTBA UM COCTOSAHMA, IIPY KOTOPHX
TaKye CIHOCOOE MOTYT OHTBH MCIIOJBE30BAHH, BKJIOUAKT MUTOXOHIOPMUAJILHEE
3aboJieraHudg, HapylleHnd obMeHa BelleCcTs, HEBPOJIOTUUECKHUE
paccTpoMCcTRa, MEBIIEUHEIE paccTponcTRa, CepoeyuyHO-COCYIOMCTEE

3aboJieBaHNUA, M3OETOUHEIM BecC W OXUPEHHUE . KoHKpeTHHe
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MeTaboJIMUeCKMe HapylleHusa, 3abojieBaHUMA WM COCTOHAHMA BKJIIOUAKT
PESUCTEHTHOCTE K VHCYJIMHY, ouaber, CBA3aHHEE c ornadeToM
COCTOSHUSA WM PacCTPOMCTBa WM MeTaboJIMUeCKUM CHUHOPOM. J[pyTue
MeTaboJIMUeCKMe HapylleHMS M3BECTHE CIelUMaJIMCTy B IaHHOM ob6JjacTu.
MuTOoXOHOPMAJEHEE 3aboJieBaHuUdg, KOTOPHE MOXHO JIeUUTE,
BKJIOU AT BoJiesHN, KOTOPHE NPOABJIAIT MHOXeCTBO CHMIITOMOB,
BHIBBAHHLIX MOUCOYHKLIMEN MUTOXOHIPUM B KIJIeTkKax. MUTOXOHIPMAJbLHHE
3aboJieBaHMAa MOTYT OHTH KJIACCUOUUMPOBAHEL pPas3JIMUHBEIMK ClIocobaMmu C
IIOMOMEBID OUMOXMMUUECKUX aHOMaJIuy, KJIMHUUECKUX CHMMITOMOB WJIM THUIIOB
HapymeHutt JTHK. IIMpPOKO M3BEeCTHHMM SABJSRTCHA BUIOL, Ha3HBaeMeHe KSS

(XpOHMUeCKas Iporpeccupypma g BHEMHAA odpTareMOILIIeTM) , MERRF

(MMOKJIOHY C—3IIMUJIENICU S c pasopBaHHEMU KpaCHBEMA MBI € Y HEIMW
BOJIOKHaMM, CHUHIPOM dykyxapa) , MELAS, OoJIe3HBL JleBepa,
SHIedbasonaTm g JIn 7 OoJIe3Hb [ImpcoHa. Cpenu HUX, MELAS

opencraBJgeT co®oM BMI, B OCHOBHOM IIOKABHBAKIMUNM MHCYJLT-TIOOOOHEE
SIOM30IH, 3aHMMaomMe 30% maImM ©OoJiee OT BCexX, M CUMTaeTcsda HaudoJlee
YaCTEIM BUOOM MMUTOXOHIOPMAJILHOM OOJI&3HU.

B HEKOTOPEHIX BapmMaHTax OCYIEeCTBJIEHUA NMN MOXeT OHITH
MCIIOJIL30BAaH IIpM JiedeHuM 3aboJIeBaHUM MM PaCCTPOMCTB, CBA3aHHHBX C
OepexTamMm BOCCTAHOBJIEHUA IOHK NI oMchOyHKLIMEN MUTOXOHOPUN
(HanpuMmep, B pesyJibTare oeperydaumnm MUTOXOHOPUAJIBEHOT'O
roMeocTasa) . B HEeKOTOPLIX BapuaHTax OCYIeCTBJIEHUA
KMUTOXOHIOPMAJIbHAA OUCOYHKLUUA» WIM «KOepelVyidalusa MUTOXOHOPUAJIBEHOI'O
ToMeocTas3a» O3HaudaeT, UyTO  OOMH wJaIM  0oJiee  MUTOXOHIOPMAJIbHBIX
KOMIIOHEHTOB (HanpuMep, KoMIIoHeHT ETC) MCTOoaKnTCA, HalpuMmep,
OyTeM YMEeHBIIEHUS HBKCIPeCcCUurM TI'eHa MUTOXOHIOPMAJIBHOTO TeHa WIn
MUTOXOHIPUAJLHOM IHK, uTo IIPUBOIOUT K HapymeHHOM OYHKIMM
MUTOXOHIPUM (HalpuMep, OTCYTCTBUE WJIM YMeHbIleHMe OKUCJIUTEJILHOTO
bochopunmpoBanmusa (OXPHOS) ). IlpuMepH 3adojieBaHuM, CBS3aHHHX C
penapaumuey ITHK, BrJ0OUAT CcUMHIpOM KokelHa u TTD.

BoJiesHM M pacCTpOoMCTBa CeTuyaTKHU

Tnubelb GOTOPElLelNTOPHHX HeWpPpOHAJIBHHX KJIeTOK UM 3peHMe MOTYT
OHITH BOCCTAHOBJIEHH BBeIeHUEM NMN. B HEKOTOPHIX BapMaHTax
OCYIIECTBJIEHUA OIoCpenoBaHHLM HUKOTHHaMNUT bochopmubosUI
TpaHcdpepaszor (NAMPT) ©OumocuHTe3 NAD MOXET CHIPaThb BaXHYl pPOJIb B

BEDKMBaeMOCTHU ITaJIOUKOBEX I/I/I/IJ'H/I KOJIOOUKOBEIX PR HeﬁpOHOB . B
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HEeKOTOPHX BapMaHTax OCYIeCTBJIeHUS CHUWXeHMe YypoBHeM NAD MOXeT
BHI3BATL HapylleHMe (QYHKUIUM MHUTOXOHIPMM B PR HelpoHax, WM3MeHeHUe
MeTabonmsMa Lukjga TCA ©M  MOXeT IIPMBECTM K TIubeju KIETOK U
CJIeIIoTe.

YoajieHrve NAMPT wMOxeT NpuBeCcTM K Iubeamu QoTopelenTopa,
IoTepe HOPMaJbHOM CTPYKTYPH M OYHKUUM CceTuaTKM M IIoTepe 3peHUd.
B HEeKOTOPHX CJydasax IIOBpexmeHMre O(OTOPelelTOPHEX HEeMPOHOB U UX
OYHKLIMA MOTYT OBTE pPeEBEePCUPOBaHH IpM nobarjeHuM NMN, OpoOyKTa
bepMeHTaTUBHOM peakuuyu NAMPT. B HacToAmeM IOKYMEHTe  OIMCAaHH
criocoBrl BBeXmeHusa NMN @Jjis BOCCTAaHOBJIEHMSA YpOBHer NAD B ceTuaTKe.
B HeKOTOpPHX BapMaHTax ocCyllecTBJIeHMA nodasjeHue NMN MoxeT OBTH
50OeKTUBHEM TeparnepTUUeCKUM BMellaTeJIECTBOM npu MHOTUX
OEeTEeHEPaTUBHEX 2a00JIeBaHUAX CETUaTKU.

B HacToAleM OOKYMEHTEe IpenJIOXEeHE CIIOCOOH JleueHusd,
OpodUIaK TUKNU " CHUXEHU A pHUCKa 3aboJIeBaHUM, CBA3aHHEX C
oIrcoyHKLIMEN GOoTopelelTopOoB, BRJLUasg, 06e3 oTpaHMUeHMsI, BO3PACTHY
DeTeHepallMio XeJITOTI'o IAaTHa (AMD), yHacJjeOOBaHHHE U IIpHMOOpPeTeHHEE
3aboJieBaHMAa CeTuaTKM, TakKue Kak, 0e3 OI'paHMueHMd, IIUTIMEeHTHad
onucTpodmua ceruaTku (RP), najouxkoBad M KOJOOUKOBad IOUCTpodMAa, a
TakXxe BPOXIEeHHHM aMapos Jlebepa (LCA), 0OyTeM BBeIeHUS CyOBeKTy
NMN. B HeKOTOPHX BapMaHTax OCylleCTBJIeHMA BbBeleHMe NMN MoXeT OBTH
50beKTUBHEM BMellaTeJIbCTBOM oJisa OpodUIIaKTUKN U/ U JieueHud
opbaHHEX »OeTreHepaTUBHHX 3abojieBaHMM CceTuyaTKM, BKJWOUasg, HO BTUM
He OTI'paHMuUMBAaSCH, I[MaJIOUKOBYK IOUCTPOOMID, KOJOOUKOBYK OUCTPOOUID,
IUTMEHTHYI IUCTPOOUS CeTUuaTKM, IOPYI'Me HaCJeOCTBEeHHBE OeTeHepalluu
ceTuaTKM, BPOXIEHHHM aMaBpo3 Jlebepa (LCA) ¥  OpUOoBpeTeHHEe
OereHepaluMM CeTyaTKM, Takue KakK, HO 5SBTMM He OI'paHuuMBasich,
BO3pacTHad IereHepallMd XeJITOT'O II4ATHa, IOereHepalud QOTOpeLelTOpOR
[IoCJie OTCJIOEHMA CeTUaTKM.

B HeKOTOPHX BapMaHTax OCYHEeCTBJIEHMI 5STU CIOCOOH MOIT'YT
BKJIOUATH BBelleHMEe CYOBEKTY bapMalleBTUUECKHA 30PeKTUBHOTO
KOJIMYeCcTBa HUKOTUHaAMUIA MOHOHYKJIEOTHI A (NMN) . B HEKOTOPEIX
BapMaHTax OCYIEeCTBJIEHMA OQapMalleBTUUECKM SOPeKTUBHOE KOJIMUECTBO
HUKOTHHaMMIa MOHOHYKJIeOTHI A (NMN) MOXeT OHITH KOJIMUEeCTBOM,

20PeKTUBHEIM IJIS YBeJMUeHUs ypoBHel NAD B ceTuaTKe.



36

B HacToAmeM OOKYMEeHTe OIMMCAHE CIOCOOH JieueHMA Oel'eHepaluu
XeJITOTO NATHa Yy CcyObekTa. B HEeKOTOPHX BapuMaHTax OCYIeCTBJIEHUSA
CIOCOOH BKJLUAT 00paboTKy abeppaHTHHX ypoBHey NAD B ceTUaTke Yy
cyObeKTa, BKJOUad abeppaHTHO HUM3KMe yYyporHM NAD B ceTuaTke. OTHU
CIIOCOOE BKJIOUAKT BBeleHMe NMN CcyOBeKTy. B HEKOTOPEHX BapMaHTax
OCYIIECTBJIEHNA CIOCOOHE BKJIOUAKT JIeUeHMe [OeleHepaluM CceTdaTKu Yy
cyObeKTa. B HEKOTOPHX BapMaHTax OCYIECTBJIEHMSA CIOCOOHB BKJIOUAT
JleueHre TIIOBPEeXIeHusa  poTopelenTtopa Yy CyOBekTa. B  HeKOTOPHX
BapMaHTax OCYIEeCTRBJIEHUI CIHOCOOE BKIKUAKT JIeUeHMe »Oel'eHepaluu
QOTOPELENTOPOB ¥ CyOBEeKTa.

B HEKOTOPHX BapmMaHTax OCYIIeCTBJIEHU A CIIOCOBOH BKJIOUAIT
JleueHre JeTreHepallyM CceTUuaTKM y CyObeKTa. B HEKOTOPHX BapMaHTax
OCYMEeCTBJIEHKSA CIOCOBE BKJOUAT JeueHMe abeppaHTHOM CTPYKTYPH
ceTUuaTKM y CyOBmeKTa. B HEeKOTOPHX BapMaHTaxX OCYIMEeCTBJIEHUSI CIOCOOH
BKJIOUAT YyBeJIMUueHMe ypoBHeM NAD B ceTuaTke y CcyObeKTa.

B HEKOTOPHIX BapMaHTax OCYIEeCTBIIEHUA CIIOCOBOH BKJIIOUAIT
CHMXeHMe pPHCKa pas3BUTKUA OeleHepalMM XeJITOTO IATHa Yy CcyOwekTa. B
HEKOTOPHEX BapMaHTax OCYHIEeCTBJIEHUSA CIOCOOB BKJIOUAKT  CHIWKeHUE
pUCKa pa3BUTHUA abeppaHTHEX ypoBHer NAD B ceTuaTkKe Yy cydOwbekTa. B
HEKOTOPHEX BapMaHTax OCYHIEeCTBJIEHUSA CIOCOOB BKJIOUAKT  CHIWXeHUEe
pPUCKa Ppa3BUTUA OeleHepaluM CeTuaTKM VY CcyObeKkTa. B HEeKOTOPHX
BapMaHTax OCYIEeCTRBJIEHMA CIOCOOH BKJIOUAKT CHUWXeHME PHUCKa pas3BUTUA
OereHepaluuM XeJITOTO IIAdTHa Y CcyObeKTa. B  HEeKOTOPHX BapuaHTax
OCVYIIECTBJIEHMA CIIOCOOH BKJIOUAKT CHIMWKEHME pPHUCKa pPa3BUTUSL [IOTepU
3peHud, CBs3aHHOM C IOeTeHepaluel ceTuaTky y CcyObLeKTa. B
HEKOTOPEX BapMaHTaxX OCYIEeCTBJIEHUSA CIOCOOH BKJIOUAKT  CHWXKEHUE
pPUCKa pasBUTUA OeleHepaluM CeTUuaTKM Yy CyOBeKTa.

B HEKOTOPHX BapmMaHTax OCYIleCTBJIEHU A CIIOCOBOH BKJIOUAIT
JleueHre 3aboJieBaHUA CeTUuaTKM y CcyObeKTa. B HEKOTOPHX BapMaHTax
OCyIIeCTBJIeHMA 3abojieBaHue CeTuaTKy, KOTOpOe MOXHO JIEUMThH C
oMoKD  BBemeHmMsa  NMN, MOXeT [IpelCTaBJIATH coboM IIUIMEeHTHYIO
OUCTPOOUID CeTUYaTKU (RP), BPOXIEHHEM aMaBpos Jlebepa (LCA),
NaJIOUKOBYI IOUCTPOOMI, KOJBOOUKOBYK IOUCTPOOUID, [TaJIOUKO—KOJIODOUKOBYIO
OUCTPOOUI, KOJOOUKO-MNAJIOUKOBYK IOUCTPOOUI, BO3PaACTHY IeTeHepalld
XeJITOTO naTHa, ODeTeHepallio GOTOPELeNTOPOB rnocJjse OTCJIOEHU A

CeTuaTKM WM MX KOMOMHALMI.



37

B HEKOTOPHX BapMaHTax OCYMEeCTBJIEHUS KpUCTaJIMUecKue obopmul -
HUKOTHMHaMMIa MOHOHYKJIEOTHULOA (NMN) (M cocTaBH, [IOJIYUEeHHEE C
VCIIOJIE 30BaHMEM TaKMUX KpUCcTaJlJIMde CKUX bopm) MOTYT OBITH
WMCIIOJIE30BAHEL OJId JIeUeHUd, YVIIYUIIeHW A, CMATUYEHUHI, 3aMelJIeHnd,
OCTaHOBKM, INIpeloTBpalleHMd WJIM PeBEepCUM BO3PAaCTHOI'O OXUPEHUd Y
cyObBeKTa. B HEeKOTOPHX BapraHTax oCymeCcTBJIEHU A n3obpeTeHMe
OTHOCUTCSA K crnocobaM JiedeHUs, VIYUIlIeHus, CMATUEeHMSd, 3aMenJIeHusd,
OCTAHOBKM, MNpelOoTBpalleHUsa WUJIM UBMEHEHMS BOBPACTHHX M3MEeHeHUM
YPOBHA JIMIMOOB B KPOBU VYV CyOBekTa. B HeKOTOPHX BapmaHTax
OCYIIeCTBJIEHNI nz30bpeTeHne OTHOCUTCH K criocobam JleueHusd,
YJIy4dlleHd, CMATUeHMVd, 3aMelJieHVd, OCTAaHOBKM, I[IpeHOoTBpalleHuAa WU
peBepCcUn BO3pPacCTHOM rorepu YYBCTBUTEJIEHOCTHU K MHCYJINUHY N
cybmeKTa. B HEKOTOPHX BapMaHTax OCyIeCTBJIEHU S n300peTeHMne
OTHOCUTCH K MeTOoIaM JIeueHUd, VYIYUIleHWd, CMATUEeHUd, 3aMelJIeHWud,
OCTaHOBKM, IIpeOOoTBpalleHnda WM PEeBepCUM BO3PACTHOT'O HapylleHUA
OYHKUIUM TIaMATHU y CyOmekTa. B HEeKOTOPHX BapMaHTax OCYIeCTBIIEHUA
n300peTeHre OTHOCUTCHA K Ccrnocobam JIeueHMd, YIYUIeHMSA, CMATUEHUSd,
3aMelJieHrd, OCTAaHOBKM, IIpenoTBpalleHUMd WM PEeEBEPCUM BO3PaCTHEHX
M3MeHeHur QyHKUMM ITJUla3 Yy cyObekTa. B HeKOTOpPEHX BapMaHTax
OCYIleCTRBJIEHUA nz3obpeTeHre OTHOCUTCHA K criocobam JIeueHud,
YJydleHrda, CMATUYeHMd, 3aMelJjieHMd, OCTAaHOBKM, I[IpelOoTBpalleHud WU
peBepCcUn BO3pPAaCTHOM roTepu YYBCTBUTEJILHOCTHU K UHCYJIUHY N
cybmeKkTa. B HEKOTOPHIX BaprMaHTax OCYIeCTBJIEHUS nsobpeTeHne
OTHOCUTCA K crnocobaM JiedeHUsd, VIIYUIIeHUsa, CMATUEeHUSd, 3aMeOJIeHusd,
OCTaHOBKM, IIpeldoTBpalleHVd WM PeBEpPCUPOBaAHMA CYXOoIr'o ImJjasa. B
HEeKOTOPHX BapuaHTax OCyIEeCTBJIEHU S n300peTeHne OTHOCUTCSH K
criocobaM JiedueHUd, VIYUIleHUaS, CMITUeHMd, SaMeOJIeHusa, OCTaHOBKU,
IpenoTBpalleHUsa MM PEeBEepCUM BO3PACTHEX MW3MeHeHUM QYHKLUM ITJla3 vy
cybmeKTa. B HEeKOTOPHX BapMaHTax OCYyIeCTBJIEHU S n300peTeHMne
OTHOCUTCA K crnocobaM JIedeHUd, VIIYUIEeHUsa, CMATUYEeHMSd, 3aMenOJIeHuSd,
OCTaHOBKMK, NPelNOTBpAalleHUSA WMV PeBepCHuMr OeCIJIOnMIg.

B HeKOTOPHIX BapMaHTaxX OCYIMEeCTBJIeHUS M300peTeHrMe OTHOCUTCHI K
crocobaM JiedueHMS CBA3aAHHEX C BO3pPacTOM »OedpeKTOB B OYHKUMAX
HEMPOHHHX CTBOJIOBHX/IPellleCTBEHHNKOB KJIETOK (NSPC) vy cybwmekTa

oyTeM  BBeIEeHUSA KPpUCTAJIJINUEeCKOM bopmer  NMN  wmJjmM  IIpenapara,
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IOJIYUYEeHHOTO C MCIOJb30BaHMEeM TakKoM KpUcTaJiMueckom GopMH. B
HEKOTOPEHIX BapMaHTax OCYIIECTBJIEHN A n300peTeHNre OTHOCUTCSHA K
criocobaM CHWXeHMS BO3pacTHOM mnonysadaumm NSPC vy cybbekTa IOIyTeM
BBelIeHUd KpuUcTallIMueckorm ¢Qopmel NMN maM OpenapaTa, I[IOJYy4YeHHOTO C
MCIIOJIE 30BaHueM TakKom KpUCTAJIJINUEeCKOM bopMEI. B HEeKOTOPHIX
BapuaHTax OCYIIECTBJIEHN A n3obpeTeHMe OTHOCUTCH K criocobam
nommepXaHMs II0 MeHbIleM Mepe onHoro NSPC vy cy®beKTa IIOCPeldCTBOM
BBeIeHUSS KpucTajliMueckoM ¢opmel NMN maIM OpenapaTa, II0OJYUeHHOTO C
VCIIOJIE 30BaHUeEM Takom KPUCTAJIJIMYeCKOMN GOPMEL. B HEKOTOPHIX

BapMMaHTaxXx OCYyImeCTBJIEHNA M306peTeHme OTHOCHUTCHA K criocobam

YCUIIeHU g OUMOCHHTEBA NAD Y CcyOBeKTa IyTeM BReIeHUA
KpUCTAaJIJInUeCKOM bOPMEL NMN NI nperiaparTa, IIOJIYUEHHOTO C
VCIIOJIE30BaHUEM TakoMn KPpUCTAaJIJIMUeCKOM GOPMEL. B HEKOTOPHX

BapmMaHTax OCYIIEeCTRJIEHU A n300peTeHre OTHOCUTCH K criocobawm
CTUMyJIALUUK OpoJjmbepaumn NSPC y cyOwekTa, B KOTOPOM CIIOCOOH
BKJIOUAT BBeIOeHMe KpucTajlyiMueckou o¢opMel NMN wmiIM IOpenaparTa,
IIOJIYUEHHOTO c VCIIOJIbL 30BaHUeM Taxkom KPpUCTAaJIJINUeCKOM bopMEL,
CyOBeKkTy. CHocofOe I[IO KaXIoMy K3 5STUX BapMaHTOB OCYIEeCTBJIEHUA
MOTYT BKJIOUATL, COCTOATH IIO CYIEeCTBY WIM COCTOATHL M3 BBeIeHUHA
TepaleBTUUECKM 200eKTMBHOTO KOJMUECTBa KpUCTaJInueckom GopMel NMN
ZNJRZN npenapara, MNOJIYUYEHHOTO C MCIIOJIL 30BaHueM Takou
KPUCTAJIJIMUEeCKON GOPMEL.

B HeKOTOPHIX BapMaHTax OCYIEeCTBJIEHUS M300peTeHrMe OTHOCUTCH K
criocobaM yBeJIMUEHMS YPOBHA IIJIOTHOCTM KOCTM Yy CyOBeKTa. B
HEKOTOPEHIX BapmMaHTax OCYIIECTBJIEHU A n300peTeHne OTHOCUTCH K
criocobaM JeueHua abeppaHTHO HUBKUX YPOBHeM IIJIOTHOCTM KOCTU VY
cyOBeKTa. B HEKOTOPHIX BapmMaHTax OCYIIeCTBJIEHUA n300peTeHMre
OTHOCUTCH K crnocobam JieueHMId CBSI3aHHOTO C BO3PaACcCTOM CHUXEHUI
IJIOTHOCTM KOCTHU Y CyOBeKTa. B HeKOTOPHX BapMaHTax OCYIeCTBJIIEHUI
n300peTeHre OTHOCUTCAHA K crnocobaM JIedeHMsSa OCTeOollopo3a Yy CcybmekTa.
B HEeKOTOPHX BapMaHTax OCYIeCTBJIEHMA M300peTeHrMe OTHOCUTCHI K
MeToOaM TIIpeIlOoTBpaleHrusda CHWXeHMS BO3PaCTHOM IIJIOTHOCTM KOCTHOM
TKaHM Yy CyOmekTa. Crioco®el IO KaXIoMy U3 3TUX  BapMaHTOB
OCYIIECTRBJIEHMA MOTYT BKJIOUATL, COCTOATHL II0 CYIECTBY WM COCTOATH

s BBEeIIEeHIMA TepalleBTHYeCKM 9@@GKTMBHOPO KoJIM4ueCTBa
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KPpUCTAaJIJIMUeCKOM bOopPMEL NMN WU OpenaparTa, IIOJIYUEHHOTO C
VCIIOJIL30BaHMEM TaKOoM KPUCTAJIJIMUeCKOM GQOPMH .

B HEeKOTOpPHX BapMaHTax OCYIEeCTBJIEHUA M300peTeHMSd OTHOCUTCH K
crocobamM IOIpOoOUIIaKTUKM, criocobaM CHMXEeHUA pPUCKa ¥ crnocobam
JleueHusAa pPa3JIMUHEIX 3aboJieBaHu, CBA3aHHBIX C nuchyHRLMEN
boTOpeLenTOPOB, BKJWUAA, IIOMMMO IIPOUYETrO, BO3PACTHYK Iel'eHepalli
MaKyJIb (AMD) , yHacJIegJoBaHHEE " npruodpeTeHHBEe 3aboJieBaHMA
ceTyaTKWU, Takue Kak, fes3 orpaHMUEeHMUSd, IMTMeHTHas OUCTpodusa
ceruaTk (RP), mnajoukoBasgd WM KOJOOUKOBasa IUCTPOOMHA, a Takxe
BPOXIOEHHEM amMaBpo3 Jlebepa (LCA) npu BeBeZeHumM NMN. B pa3JIMUHLX
BapMaHTax OCYMeCTBJIEHMA BBeIdeHMe KpucTallJiMueckon QopMuel NMN MM
openapaTa, IODOJYYEHHOTO C MUCHOJL30BaHMeM TaKoM KpUcTallJIMuecKon
GOPMEI, MOXeT OHTE 5SQPOEeKTUBHEM BMeMATEJbECTBOM IJIS [IPOQUIIaKTUKNU
u/ M JledeHUd oOpdasIbHHX ITeTeHepPaTUMBHHX 3afoJieBaHUM CeTuaTKH,
BKJIOUAH, HO He OTPaHN4YMBafACh VIMWU , NaJIOUKOBYIO OUCTpoOUL,
KOJIOOUKOBYK HOUCTPOOUID, MNUIMEHTHYKR »OUCTPOOMI CeTyaTKM, »IOpyITue
HacJleICTBeHHLHE OeleHepallMM CceTuaTKM, BPOXIEeHHEM amaBpo3 Jlebepa
(LCA) u TNIpUODOPETEeHHBHE OereHepaluM CeTdaTKM, TaKMe KakK, HO DTUM
He OTpaHMUMBaACE, BO3pacTHad OeTeHepalmd XeJITOTO naTHa,
ODereHepaluMd QOTOPELENTOPOR [IOCJe OTCJIOeHMA CceTuaTkM. B pas3JiMuHBIX
BapMaHTax OCYIeCTBJIEHUS KpuUcTaJlliMueckyrn oO¢opMmy NMN wmiamM IpenaparT,
IIOJIYUEHHEM C MCIOJBL30BaHMEM TakKOoM KPUCTaJIMUecKoM GOPME, MOXHO
BBOIUTL JIOOBIM CIIOCOOOM BBeIeHMSI, M3BECTHBEM CllelMaJMcTaM B IaHHOM
obBylacTH, TaKUM Kak, fes OTpaHMYeHUsd, nepopalibHuM,
IapeHTepallbHEY, BHYTPUIJIABHOM, BHYTPUOPKMMHHEL, BHYTPMBEHHHM WMJIU
BHYTPUMHIIEUHEM OYTb. B pPa3JIMUHLHIX BapMaHTax ocylecTBJeHusS NMN
MOXHO BBOIOVTE BMeCTe C MM 0e3 SKCUUIIMEeHTAa.

B HeKOTOPHIX BapMaHTax ocylmecTBJieHMa NMN JieduT BO3pacTHOE
3aboJileraHrMe. B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUA CBA3aHHEMU C
Bo3pacToM 3abojieBaHMAMM ABJIATCA 0OoJie3HL AJbliTelMepa, OOKOBOM
aMMOTPObUUEeCKUN CKJIEPO3, apTpuT, aTepoOCKIIEpO3, Kaxekcusd,
3JIOKaUeCTBeHHOE HOBOOOpasoBaHMe, TUIEPTpOOUA cepllla, CcephOedHasd
HEeOoCTaTOUYHOCTE, ceplieuHada TUIlepTpoduAa, CepOeyuHO—COCYOUCTEHE
3aboJIeRaHMsa, KaTapakKTa, KOJIUT, XpoHMUecKas OOCTPpYKTMBHaA OOJIe3HbL
JEeTKUX, oeMeHLNUs, caxapHBEM onabeT, cJaboCcTh, cepleuHEe

3aboJieBaHu4g, cTeaTos IedyeHn, BHICOKUM YPOBEHDB XOJIeCTepPMHa B
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KpoBM1, BEICOKOe KPOBAHOE DaBJleHNMe, DoJIe3HDb XaHTMHPTOHa,
TUNEPIJIMKEMUS, TIUIEPTOHMUS, OeCIUIoOMe, BOCIaJMTeJIbHOe 3abojieBaHue
KUIIIeYHMKa , paCCTpOﬁCTBO MHCYJIMHOPESMCTEHTHOCTN, JieTapl'4g,
MeTadoJIMueCKUM CHHIOPOM, MBINIEWHAa A HMCTpO@MH, paCCGHHHHﬁ CRJIEPO3,
HeBpoIaTusg, HedponaTusd, OXUpEeHME, OCTeOoIopos3, 6oJIe3Hb
[TapKMHCOHa, ICcopMas, CapKOIeHus, HapylleHus CcHa, Celcuc u/muim
VMHCYJIBT . B HeKOTOPEIX BapMmaHTaxXx oCyleCTBJIeHMA MMTOXOHIPMAJIEHAaA

0oJIe3HL MpencTaBJigeT Ccof0OoM MUTOXOHIPUMAJIBHYID MUONATHUI, CaxXapHBIM

nruader u 1TaAyxoTy (DAD), HaCJIEOCTBEHHVYID OITUMUECKYD HeMpollaTHuio
JleBepa (LHON) , cuHopoMm Ju, HeMponaTuo, aTakCcHuo, IMUTMEHTHYIO
OUCTPOOUL ceTuaTKu " eTos (NARP) , MMOKJIOHY C—3IIM1JIEIICUIO c
prasopBaHHEIMU KpaCHBEMU MEBITEe Y HEIMI BOJIOKHaMU (MERRF) ,

MYCKYJIOHEVPOTEeHHYID TacTPOMHTEeCTHHAJILHYD SHIedaJionaTHo (MNGIE) ,
MUTOXOHIOIPUAJBEHYIO MMOIIATHIO, DHIIeDATIOMUOIIATHID, JakToaumunos,
MHCYJILT-NIONOOHB cuMnToM (MELAS), cuHipoM KephHca-Cavipe (KSS),
XPOHVUECKY IMPOTPECCUPYINYD BHEMHIID obTalbMoryieruo (CPEQ) wu/wmim
ucrToumeHmne MTIHK.

[IpuMmepr 3a00JIeBaHUM, PaCCTPOMCTB WMJIM COCTOSHMM, CBSA3aHHEIX C
IVMCOYHKUMEN MUTOXOHIPMM, BKJIOUAIT, HO He OITPaHMUMBATCS WMHU,
CTapeHre, CBA3aHHEE CO CTapeHMeM 3aboJieBaHMAd, MUTOXOHIOPMAJIBHEE

3aboJieBaHMa (HaopuMmep, OO0JIe3Hb AJbIlepa, CHUHOpOM BapTa, IebekTH

BeTa-OKUCIIeHU, nebuumT KapHUTUH-aUUIIKaAPHUTHUHE, nebuumT
KapHUTHUHA, CUHIOPOMEL oedpruumTa KpeaTHHa, CUHIOPOMEL ODedbuumTa
kopepmeHTa Q10, OeduumMT KOMILJIEKCaA I, oeduumT KoOMIJlekca II,

nednumuT KoMIlekca 111, mepmumT xomilekca IV/mepuumr COX, neduumT
KOMILJIEKCA v, CHUHIPOM XPOHUUECKOM Iporpeccupyoimen BHeMHeN
obTasgeMorierur, ned¢mumuT CPT I, z»mepuumr CPT II, cuHOpoM KupHca-
CeMpa, JakKToauumos3, »OedmumuT aumii-KoA »OerrMIpoTeHas3H XUPHBX KUCIIOT
C IOJIMHHOM Lelbl, CcHuHIpoM Jiu, O6oJie3Hb JliodTa, IJIYTAPOBYILD alUIYyPHU
IT Tuna, MUTOXOHOPMAJLHYID LMTOINATUIO, MCTOMeHMe MUTOXOHIPMAJILHOM
IOHK, MUTOXOHIPMAJIEHYH 5SHIeQaJIonaThn, MUTOXOHIPMAJIEHYI MUOIATUIR U
cuHIOpoM IlMpcoHa), MeTaboamueckue 3abojieBaHMA UM pPacCCTpPOMCTBAa
(HanpuMep, onepuumT aMMHOKMCJIIOT) , 3aboJieraHuAg, BEI3BAHHEE
MUTOXOHIOPMAJIEHEIM ¥ D2HEPTEeTUYECKMM »OeduunuToM (Hamnpumep, OOJIe3Hb
AnpurenMepa, ©OoJie3HB IlapKMHCOHa, O0JIe3Hb XaHTMHITOHA), IEeMeHLU’o,

HMHOHMCTPO@MD, cTeaTos InedyeHn, relilaTmT, omppos, ITIOUEUHYIO
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HENOCTATOUYHOCTh, IpesKJIaMIICHD, MyXCKOE Becruiooue, OXMpPEHNE,
omuabeT (HampumMmep, ornaber Tuna 1), MBIIEUYHBEIE PAaCCTPOMCTBaA U
MEIIEUHEIE MCTOUEHMS .

B HEKOTOPHIX BapMaHTax OCYIECTRBJIEHUA NMN MOXeET OHTH
MCIIOJIb30BaH [JIA I[IOBHIMEHMSA XM3HECIIOCOOHOCTM KJIETOK (B pas3JIMUYHEX
obpaslax), PeMOIeJIMPOBaHMA COCYIOB, 3aXMUBIIeHUS pPaH U MCLeJIEHUHA
BoOOme (HaopuMep, JieueHMe pPaH, BEBBAHHEX Iope3aMM, lLapalMHaMu,
XUPYPTUUECKMM  OllepalusaMu, TeJIeCHEIMM  IIOBpEeXIeHUH, TpaBMaMM,
oxoTraMu, CcaIMHaMM, COJIHEUHBMM OXOoT'aMM ¥ T.O.). B HeKOTOPHX
BapMaHTax OCyMEeCTRBJICHU I CIIOCOOH u KOMIIO 3L MOTYT OHTEL
MICIIOJIL 30BAaHE OJis NIPOIOBWMXEHU S roMeocTasa XKejiesa n/nnm
SPUTPOIIO®3a. B HEKOTOPHX BapuMaHTax OCYMEeCTBJIEHMS CIOCOOB U
KOMIIO3ULIWK, IpeljalaeMee B HaCTOAMEM HOKYMEHTe, MOT'YT OHTH
MCIIOJIL30BAHE IOJIS COOeMCTBMA YCIEMHOM TpaHCIJIaHTaluM OpIlaHOB U
TKaHeM MJIN OJis CIIocoOCTBOBAHMA BOCCTaHOBJIEHUID rmocye
TPaHCIJIaHTalun OpPT'aHOB u TKaHel. B HEKOTOPHIX BapraHTax
OCYIECTRBJIEHUA TIIpeljalaeMee CIOCOOE M  KOMIO3UMLIMM MOT'YT OHTH
VCIIOJIE30BAHE IJIS COXpaHeHMsSa KJIETOK WM OpIl'aHOB. B  HEKOTOPHX
BapMaHTax OCYIECTBJIEHUS CIOCOOH M KOMIO3MLMM, IIPeOJIOXeHHEE B
HacTosdAleM OOKYMEeHTe, MMelT KOCMeTUMUeCKMe IIPMMEeHeHMd, HallpuMep,
OJIa JledeHUS COCTOSHUM, CBSA3AHHHX C IUCOYHKLMENM MUTOXOHIPUM,
KOTOPHIE OTHOCATCA K KOXe MJIM BOJIOCUCTOM UYacTM TOJIOBHE/BOJIOCAM,
TakKMM Kak CTapeHMre KOXM (HalpuMmep, HoTepd obbeMa UM 3JIaCTUMUYHOCTH,
oBecluBeUuMBaHMe, I[I€UYEHOUHHE I[IATHa (JIEHTUTO CeHMCIMC) ), MOPIMHE,
OoBJIHICeHVEe U ToTepd OMI'MeHTalMM BOJIOC. B HEKOTOPHX BapMaHTax
OCYMEeCTBJIEHMS aTleHTH MJIM  KOMIIO3ULINUHA, OIIMCAaHHEIE B HaCTOAIEeM
OOKYMEHTEe, MOTYT OBTBH MCIOJBb30BaHH -IOJS IOIPOOYKTOB WM CIOCO00B,
OTHOCAMUXCAI K KOCMETHKEe, DHepreTHMUeCKMM HaluTKaM U/UIM XMBOTHEM
VM pPacTUTEeJIbHEM OTpaclsaM  (HalpuMep, OOMAallHMM CKOT,  IOoMallHMue
XMBOTHEIE M CeJIbCKOXO3AMCTBEHHHE MIPOOYKTEH) .

CyOBEeKTH, KOTOPHX MOXHO JIeUMTh, KakK OINMCaHO B HaCTOAMEM
OOKYMEeHTe, BKJIIOUAIOT 2YKapMOTHL, Takue Kak MJIEKOIMTalImne,
HalpuMep, JioOM, OBLH, OBKM, JomlagM, CBMHBM, IICOBHEE, KOlaubWy,
IpMMaTh, He OTHOCHAMMEeCHd K UeJIOBEKY, MBIIM U KpPHCH. KieTkuy,
KOTOPHE MOXHO JIEUMTEL, BKJOUAKRT 3YKapUOTUUECKMEe KIIEeTKMU, HallpUMEpP,

OT CyOBeKTa, ONMCAHHOTO BHIIE, WU pacTmuTeJIBEHEIE KJIIETKM, ITPOXXEBEIEC



42

KJIETKMA nu NPOKapUOTUUECKNUE KJIETKHU, HalpuMmep, DaKTepHraJibHEE
KJIETKHU . Hanpuwmep, NMN MOXHO BBOOUTH CeJIbCKOX03AMCTBEHHEM
XKMBOTHBEIM  OJIS  YJYUIIEHUS  UX CIIOCOOHOCTM  BHIOECPXUBATH YCIJIOBUA
BeIeHra CeJIbCKOT'O XO034AMcTBa 00Jiee OJIMTEJIbHOE BpPEeMS.

CoelIMHeHMEe TakKxe MOXeT OBTb MCIOJb30BaAHO IJId YBeJMUEeHUSA
IPOOOJIKUTEJILHOCTY XM3HM, YCTOMUMBOCTM K CTPEeCCY UM YCTOMUMBOCTHU K
arornTol’y Y pacTeHuM. B  HEKOTOPHX BapuMaHTax ocylmecTBJjieHrMs NMN
IpUMeHSIeTCs Ha pacTeHUuSX, HalpuMep, Ha IIepHMOIMUYeCcKOM OCHOBe, WU
Ha TIpubax. B »Opyrux BapMaHTax OCVYIIECTBJIEHUSA PacCTeHMA SABJISOTCH
TeHETUUECKNM MOIUOUIMPOBAHHEIMU OJIA OIponyluupoBaHua NMN. B Opyrux
BapMaHTax OCYIEeCTBJIEHUA pPacTeHUsa U OpyKTH obpabaTeBailT NMN nepen
cBbopoM M HOOCTABKOM IOJIS I[IOBHIIEHMS YCTOMUMBOCTM K IOBPEXIEHUIM BO
BpeMm4a TPAHCIOPTUPOBKU. CeMeHa pacTeHuMn Takxe MOTYT OBITH
NOOBEPTHYTH KOHTAKTHUPOBaHMI ¢ NMN, Hanpumep, OJI4 MX SBallMTH.

CoeOMHeHMe TaKXe MOXeT OHTHL MCIOJIB30BAHO OJIA VYBEJUUYEHUSA
OPOOOJIKUTEJILHOCTY XM3HM, YCTOMUMBOCTM K CTPECCY M YCTOMUMBOCTU K
arornTol3y Y pacTeHuM. B HEeKOTOPHX BapMaHTax ocymecTBJeHMs NMN
MOXeT [NIPUMEeHATHLCHA Ha IIOJIE3HHX HaCeKOMHX, HallpuMmep, HOuUejlax U
OPpYyTUX HaCeKOMEHX, KOTOPEE YUYaACTBYIT B OIBJIEHUMM pacTeHudr. B
OPEenIouTUTEJIbHEX BapMaHTax ocylecTBJieHMda NMN MOT'YT [OIPUMEHATHLCH
Ha I4eJax, Yy4acTByKIIMX B  [NIPOM3BOIOCTBEe Mela. Kaxk npaswuio,
ONMCaHHEE B HaCTOMAlleM OOKYMeHTe CIOCOOH, MOITYT OBTL IIPMMEHEHH K
JwoboMy  OpraHM3My, Halpumep, DYKAPUOTY, KOTOPEM MOXEeT UMEeTb
KOMMEPUECKOE 3HaueHMe. HanpuMep, OHM MOTYT IIPUMEHATLCH K peOaM
(axkBakyJbTYypa), KpeBeTKaM, CBUMHbBAM M I[OITHUIAM (HaOpuMep, LHIIJIEHOK
U Kypula) .

Ipyrue BUIEL MCIIOJIE30BaHUA NMN BKJIOUYAKT OIIaTonpPUATHYIIO
MOOYJIALIVMEKD MHMKpoOMOMa WJIM CIyXaT B BMIe BMTaMMHa B3. B KauecTBe
[IpenmeCcTBEeHHMKA NAD NMN MOXeT Takxe CIIYXUTH B aHaJn3zax
3a00JIeBaHMM M COCTOSHMM, 3aBUCANMX oT OMocuMHTesa NAD, TakmMxX Kak
MCIIOJIE30BaHMe B KaueCTBe CcTaHImapTa.

B OaHHOM KOHTEKCTE TepaleBTUUeCKUM areHT, KOTOPHM
«OpenylpexmaeT» PaccTpoOMCTBO W raToJiormMueckoe COCTO4HUE,
OTHOCUTCH K COeIOMHEeHNI, KoTOpOE B CTATUCTUUECKOM BEIOOpKE
IPUBOOUT K CHIXEHUIO BO3HUKHOBEHUSA paccTpoMCcTBa I

IIaToJIOTMYEeCKOTI'O COCTOAHNA B [oJiydapnmeM JIeUEeHIe oépazaue
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OTHOCUTEJILHO He IoJlydawleIo JiedeHMe KOHTPOJIBHOTO ofpa3la, Win
3alepXrBaeT BOSBSHUKHOBEHME, WM CHMWXaAeT TAKEeCTh ONHOTO MM OoJiee
CHUMIITOMOB paccTpoMcTBa WU IaToOJIOTUUECKOTO COCTOSHUSA
OTHOCUTEJIBHO He I[IoJlydapllel'o JiedeHMe KOHTPOJIBHOTO obpa3la. TakuM
ofpasoM, INIpodMIlakTMKa paka BKJKUaeT B celd, HalIpMUMep, yMeHbIeHUEe
KOJIMUeCTBa OOHaApPYyXMBAeMHX PaKOBHX OIYyXOJleM B TpyIllle IIalXUeHTOB,
IoJlydalnmyx OpoduiIakTUUeCcKOoe JieueHMe II0 CPpaBHeHMIO C He IoJiydamlen
JleueHUe KOHTPOJILHOM TpYIIou, u/Uim 3aMenJieHue TIOABJIEHU A
OBHapYXMBAEMBIX PaKOBHEX OINYyXOJer Yy TIoJydvaklel JeueHue TPYINH 10
CpaBHEeHUIO C He TOoJIydaklmel JieueHMe KOHTPOJBLHOM TPYIINOoM, HalpUMep,
CTATUCTUYUECKN W/WIM KJIMHUUECKM 3HAaUMMOe KOJMUECTBO. IlIpodnilakTura
MHOEKIIMM BKJIOUAeT, HalOpUMep, YMeHbIleHMe UMcJa OUAaTHO30B MHOEeKIUU
y IoJjlydyaplel JiedeHMe TPYIIE [I0 CPaBHEHMID C He I[oJiydalllell JiedeHMe
KOHTPOJILHOW TPYIINOW ¥/MIM BadepXKy I[OSBJIEHVA CHMITOMOB MWHOEeKIVN
y IoJlydyaplmel JiedeHMe TIPYINIE [I0 CPaBHEHMIO C He I[oJIydawllell JiedeHMe
KOHTPOJILHOM Tpynmnou. IllpeloTBpameHye OO0OJM BKJIKOYAET, HaIpUMED,
YMeHbIIeHMEe BEJIMUMHE WMJIM, aJIbTePHaTMBHO, 3alepXeK, OWylleHUN OO0JN,
WCIHTHBAaEMEX CYOBEeKTaMM Yy IIOJIydaklell JiedeHMe TPYIMIH IO CPpaBHEeHUK
C He TNOJIydYaKlleM JiedeHMe KOHTPOJIBLHOWM TPYIION.

TepMMH «JleueHUe» BKJIOUAET npoduilakTUIeCKOe n/Uim
TepalleBTUuYeCcKoe JledueHue . TepMrH «HIpodmiIakTHUIEeCKOe NI

TepalleBTUYeCKOoe» JiedeHMre IIPM3HaH B DaHHOM oBJlacTyM ¥ BRJIOUAET

BBeIleHUe XOBANHY OIIHOM W HECKOJIbKMX paccMaTpPUBaeMBIX
KOMITO 3ULINM . [Ipu BBeIeHUN hife) KJIIMHUUECKOTO IPOABJIEHU A
HeXeJlaTeJJLHOTO  COCTOSHUSA (HampumMmep, 3aBoJieBaHMa WM MHOTO
HeXeJlaTeJJbHOTO COCTOSHMSA XMBOTHOTO-XO3AMHA) JeueHue  ABJIIeTCHd
IpodriIakTUUeCKUM (m. e. 3amumaeT X03gUHa oT PaBsBUTHUA
HexeJlaTeJJbHOTO COCTOSHMA), a [OpM BBeIeHUM IIoCJie IIPOABJIeHUA

HeXeJIaTeJIEHOT'O COCTOAHUMA JIedeHMe ABJIA€TCHA TepalleBTUYEeCKUM (7. e.

nperHa3HadeHo OJis YMEeHbIeHN S, oBJIeTUyeHU WJIN cTadbuiams3aluum
CyIeCTBYKRIETO HEeXeJIaTeJIbLHOTO COCTOSHUSA W ero MIODOOUHHX
20hexKTOB) .

dapMalleBTUUECKME KOMIIO3IUIIUA

B HeKOTOPEX BapMaHTaX OCYIMEeCTBIJIEHMA HacCTOoAlee MgoépeTeHme
OTHOCHUTCHA K @apMaHeBTquCKMM KOMIIOSUIIMIAM, colepXallliM

KpucTrajijimdyeCKoe CoelMHeHMe bOPMY JIEL (1) u OoIoMH MJin DoJiee
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bapMalleBTUUECKM IIPHMEMIIEMEIX BKCIUUIMEHTOB, a TakKXe K IpernapaTraM,
[IOJIYYEHHEIM C MCIIOJIb30BaHMEM TaKOT'0 KPUCTAJJIMUECKOT'O COeOMHEHUS U
OOHOTO WM OoJiee (dapMaleBTUUECKM [IPUEMIIEMEIX BKCLUUIMEHTOB. B
HEKOTOPEIX BapMaHTax OCYIEeCTBJIeHUd OGapMalleBTUUEeCKMe IIpellapaThl
MOTYT MCIOJIB30BATHCA OJIA JIeUeHMSd WM I[IpemoTBpalleHUsa COCTOAHUSA
i 3abojieBaHMA, OIMCAHHOTO B HacCTOoAlleM OOKYMeHTe. B HeKOTOPHX
BapMaHTax OCYIEeCTBJIEHU A bapMalleBTHUUECKME npernapaTH MEenT
OOCTATOUHO HM3KYID I[IMPOTeHHYK aKTMBHOCTL @OJS TOTO, UYTOOHE OHTH
IPUTOOHEIMM IJIS BHYTPMBEHHOTO IIPMMEHeHMS Yy uUeJioBeka. JV3obpeTeHNe
TakKXe OTHOCUTCS K IpelapaTaM, IIOOXOIOAMMM IOJS HYTPUIEBTUUECKUX,
BeTepUHAPHHX U CeJIbCKOXO3AMCTBEHHHX HYXI.

[TprMepEL bapMalleBTUUYECKHU IpVMEMIIEMBIX BSKCLUUIIMEHTOB
IpencTaBJIEHE B HacTOAmEeM  HOOKYMEHTe u BKJIOUAT, HalprMep,
CBA3YKIME BEMECTBa, pPal3pPHXJAKMMEe aleHTH, CMa3HBallMe BEIeCcTBa,
KOPPUTEHTH, COJKOOMIM3UPYKIIME Aal'eHTH, CyYCIeHIVMpyKIe BemecTBa,
SMYJILTATOPE, AaTeHTH OJIS T[IOKPHTUSL, ULUUKIJIOOEKCTPUHH U/ Uian OydepH.
XoTd @nos3H OyOyT MEHATBCH B 3aBMCHMMOCTM OT CHMMIITOMOB, BO3pacTa M
MaccChe TeJla DalueHTa, IPUPOIOH ¥ TSXKEeCTM pPacCcTPpOoMCTBa, KOTopoe
NOOJIEXUT JIEUEHUI WM [OIpoQUIIakTUKe, crnocoba BeeOeHUMA U QOPME
JIEKapCTBEHHOTO CpelcTBa, OOBUYHO IJIA B3POCJOIO IlallMeHTa UYeJIOBeKa
PEKOMEeHIOyeTCsa CyYTOuHasd no3a coemuHeHmus ot 0,01 gmo 3000 wmMr,
KOTOPYK MOXHO BBOIOMTL 3a OIOMH IIPMEM WM 3a HEeCKOJIBKO I[IPpMEMOB.
KonmuecTBO aKTMBHOTO MHIpPeIMeHTa, KOTopoe MOXeT OBTh O0O0BbedIMHEHO
C MaTepMaJIOM HOCUTeJIS C LeJlblo IIOJYYEeHUMS pPasOoBOM JeKapCTBEeHHOM
GOPMEL, OBOBIUHO OymeT npencTaBJIdTh cobom Takoe KOJIMUECTBO
CoeIMHEeHMSsI, KOTOopoe obeclneumBaeT TepalleBTHUUeCKUM 2dderT.

TouHOe BpeMd BBeleHMd U/UIM KOJMUECTBO KOMIIOZMIMM, KOoTopas
oacT HauboJjiee 30beKTUBHEE pPes3yJibTaTH c TOUKMA 3peHnd
50PeKTUBHOCTHU JIEUEeHMS Y HaHHOTO IallMeHTa, OyIeT 3aBUCETH OT
aKTMBHOCTH, bapMaKOKMHE TUKHA u BMONOCTYIIHOCTHA KOHKPETHOTO
COEeNMHEHUS, OM3BMOJIOTUUECKOTO COCTOSHUSA nanureHTa (BrIIIOUA A
BO3pacT, noJi, THUII  3aboJieBaHMA M CTanuio, ofmee  pUBUUECKOE
COCTOAHME, OT3HBUMBOCTL K IaHHOW HO3MPOBKE U THUII JIeKapCTBEHHOTO
cpencrra), crnocoba BeBeleHUMA UM T. IO. OIHaAKO I[IPMBEIEHHEE BHIIE
PYKOBOOAIME TIIPUHLMIIEL MOT'YT OBTH WCIIOJIE30BaHEH B KaudueCTBe OCHOBEH

OJIS TOHKOM HaCTpOﬁKVI JIedeHNAad, HallpryMep, ollpeneJIeHMA OIITMMaJIBHOI'O
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BpeMeHU M/UJIM KOJMUeCTBa BBeIeHUd, UTO IIoTpedyeT He O0oJjlee uUeM
PYTUMHHOTO 5SKCIEpMMEeHTa, COCTOAMero B KOHTPOJe 3a CyOBeKTOM U
KOPPEeKTUPOBKE HOOBUPOBKU U/UJIM BPEeMeHM.

B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUI UWHOMBYIYYMOM, KOTOPOMY
BBOIMTCSA KOMIIO3UIIMSA, SABJISETCS MIEKONMTawlee, Takoe KaK uUeJIOBeK,
WM  MJIeKOoIMTaniImee, He  gBJIAKIEeCd  UeJIOBEKOM. [lpy  BBeIeHUU
XMBOTHOMY , TakoMy Kak  ueJloBeK, KOMIIOBUILMID  MJIM  COeIMHeHUe
NpenIouTruTesJIbHO BBOIAT B  BUIe  bdapMalleBTHUECKOM  KOMIIOSUILINUHA,
comepxamen, HaapuMmep, coeIMHeHUe 1o U300peTeHNno u
bapMalleBTUUECKM IPMEeMJIEMEM HOCUTEeJ L. OdapMalleBTUUECKU IIpUeMIIeMbe
HOCUTEJIM XOPOIO M3BECTHH B HaHHOM o00JacTM M BKJOUAT, HaIpUMep,
BOIHHEE pPaCTBOPH, TakMe KaK Boda WM O(OMU3UOJIOTUUECKM 3adydepeHHBI
COJIEBOM PAacTBOpP, WIM IpYyTUe PacTBOPUTENM, WIM TaKue TPaHCIOPTHHE
cpeICTBa, Kak ITJIMKOJM, TJIMIEePMH, Macja, TakMe KakK OJIMBKOBOe
MacJIo U UHBELMPYeMBIe opraHuyecKure CJIOXHEIE S0UPHL. B
IpennouTrUTeJILEHOM BapuaHTe OCYIIEeCTBJIEHNA, KoTIa Takue
bapMalleBTUUECKMEe KOMIIO3MINWKM NpelHasHaueHH IJII BBeleHUd UeJIOBeKY,
B UYACTHOCTM, IJII MHBABUBHHX IIyTel BBeIeHUS (TO eCTh IIyTeM, TaKux
KaK MHBEKLUMS WIM MMIIJIaHTalMda, KOTOophle O0O0XO0oOAT TPAaHCIOPT WU
IMbdysmMo UYepes DIOUTEJMAJILHEM Oapbep), BOIHBM PacTBOP SBJISETCS
HENUPOTEHHEM WJIM IO CYIEeCTBY HEeIUMPOTEeHHHM. OKCUUIMEHTH MOTYT
OLHTE BHIOPAHE, HanpuMmep, OJ1s OCYMEeCTBJIEHN S 3aMeJIEHHOT'O
BLICBOOOXIEHMA aleHTa WM U30MpaTesbHOTO HalleJMBaHMA Ha OIOHY WU
HEeCKOJILKO KJIETOK, TKaHeN W OpPTraHoB. dapMalleBTHUUECKa S
KOMIIOZULIMUA MOXeT OHTL B BHUIe TO3UPOBAHHOM GOPME, TakKoM Kak
TabJjleTKa, KalcyJjla (BKJOUYad BCKPHBaeMyl KalcyJjly U XeJIaTHMHOBYIO
Kalcyiy) , TpaHyia, IModuIM3aT  OJId  IPUTOTOBJIEHMS  pacTBopa,
IIOPOIOK, pacTBoOp, CHUPOIL, CYIIIIO3UTOPUIM, VMHBEKLMIO MM  TOMY
nomofHoe. KoMIIo3muims MOXeT TaKKe IPUCYTCTBOBATE B
TpaHCIepMaJlbHOM CHUCTeMe MHOOCTaBKM, HalpuMep, Ha KOXy. KOMIO3UIMA
MOXeT TaKXke I[IPUCYTCTBOBATL B pPacTBoOpe, INOIOXOOAMeM OJ9 MeCTHOTO
BBeleHUd, TaKoM KakK TJla3Hbe Karlljm 01 BBeIeHUI yepes
0OTAJIEMOJIOTUUECKYID CJIM3UCTYID OBOJIOUKY .

dapMalleBTUUYECKA IpYeMIIe M HOCUTEJIb MOXeT comepXaThb
OMBUMOJIOTUYUECKN [IpUeMJIeMble aTeHTH, KOTOpHe IelMCTBYIT, HalpuMep,

oJjsa cradtuinmsanumn, yBeJIMUYEeHNMAd paCTBOPVMMOCTHM WJIM IIJIA YBEJIMYEHNA
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IIOoTVJIOMEHMA COeIVMHEHWA, TaroIro KakK CoelMHeHMe IIO MBO@peTeHMD.
Takue GUBUOJTIOTMUECKHA IprneMJIeMEIe al'eHTEI BRJIOYAKT, HallprMep,
YITJIEBOOH, Tarme KakK IJIIOKO34a, caxXaposa 2NNzl IOEeKCTPaHH,
AHTMOKCHMIaHTH, Tarne KakK aCKOpéMHOBaH KHcisjiorTa Wi IJIyTaTMOH,
XeJlaTrpyrinre areHTEl, HM3KOMOJIEKRYJIAPHEE OeJIku VI opyrue
CT&@MHMB&TOPH MJiM SKCLUUIIMIEHTEH. BH@Op @apMaHeBTquCKM IIprMeMJIeMoI o
HOoCHUTeJIA, BRJIIOUWa A OUBUMOJIOTUUECKNU HpMeMﬂeMHﬁ areHT, 3aBMCHUT,
HallprMep, oT criocoba BBeIcHNA KOMITO S3MIIVMN . [lpenapatT I
@apMaHeBTquCKaH KOMIIO3MII A MOXeT IIpenoCTaBJIATE cobou CUCTeMy

ﬂeKapCTBeHHOﬁ OJOCTaBKM C CaMOIIpOM3BOJIEHEM O@paSOBaHMeM SMYJIb CHUN

WU cucTeMy JIeKapCTBEHHOM OOCTaBKM c CaMOIIPOM3BOJIbL HEIM
oBpasoBaHMeM MUKPOBMYJIbCHUM . dapMalleBTHUUECKAS KOMIIO 3ULIM A
(mpemnapaT) Takxe MOXeT OHTbL JIMIOCOMOM WM IOPYTOM IIOJIMMEPHOM

MaTpulen, KoTopasd MOXeT BKJOUATE, HaOopuMep, coeIMHeHMe IO
n300peTeHV©. JIMIOOCOMEl, HaIpUMep, KOTOPHe BRIOUALT (GOCOOIIUNUIE
WM opyrue JIUTIVIH, ABJIAITCH HEeTOKCUUHLIMU, dMBMOJIOTUUECKHA
IpUeMIIEMBEIMY ¥ MeTaboJIM3UPYEMEIMM HOCUTEJIAMM, KOTOPHEE OTHOCUTEJBLHO
IIPOCTH B MNPUTOTOBJIEHUNM UM BBeIEeHUM.

BrpaxeHre «dpapMalleBTUUECKM IIPpMEMJIEMEI» B HOaHHOM KOHTEKCTe
MCIOJIb3YIT IJia OOO3HaueHUd TexX COeIMHEHMM, BEmeCTB, KOMIO3ULUN
U/UIM  JIeKapCTBeHHEX (OpM, KOTOpPHE C MeOMIMHCKOM TOUKM 3pPeHUs
IIOOXOOAT IJIA [PUMEHeHUS B KOHTAKTe C TKaHAMM YeJIOBEKAa M XMBOTHHX
Bes UpesMEepPHOV TOKCUUHOCTHU, pa3dpaXeHMsa, aJlJIepIMuecKoV peakluu
Wiy  OpyIux nOpodjleM WM  OCJIOXHEeHUN, copa3MepHO C  pPas3yMHBM
COOTHOIMEHVEM II0JIbL3H/PUCKaA .

VcrnioJb3yeMasd B HacTodAmeM IOKyMeHTe o¢paza «bapMalleBTUUECKU
IpueMIIeMBI HOCUTEJIL» os3HavaeT bapMalleBTHUUESCKHU npueMiIeMoe
BemeCcTBO, KOMIIO3MUMI WM HOCUTEJL, TakKMe Kak XMUIKoe MM TBeproe
BelleCTBO—HAIIOJIHUTEJIL, pas30aBUTeNb, DSKCUUMIMEHT, PacTBOPUTENL WK
VMHKAaICYJIUP YU MaTepua. Kax i HOCUTEJb OOJIKeH OHITE
«IIpUeMJIEMBEIM» B CMECJIE COBMECTUMOCTHM C IPYyTMMM MHITpPeIMeHTaMu
npenapaTa  u ©0e3BpedHOCTM OJ4 IDaluueHTa. HexoTophe  IIPUMEPH
BemecTs, KOTOpPEE MOTYT CJAYXMTL B KauecTBe (OpapMalleBTUUECKU
IpUeMIIEMEIX HOCUTeJeM, BrJouaonT: (1) caxap, TakoM Kak JaKTo3a,
TJIOKO3a M caxaposa; (2) kKpaxMmaJ, TaKoM Kak KYKYPY3HHM Kpaxmall U

KapTod@eJIbHEM Kpaxmall; (3) LeJUIojIo3y UM e€e IIPOM3BONHEE, Takue Kak
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HaTpuM KapOOKCUMEeTUIILEJJII03a, 3TUJILeJJInIo3a M alleTaT LeJlJIioJIO3H;
(4) rmnopomok TparakaHTa; (5) cojgon; (6) xematuH; (7) Tajgbk; (8)
SKCUUIIMEHTH, TakKMe Kak MacJiO KaKao W CYIIO3UTOPHHE BOCKM; (9)
MacJja, TaKMe KaK apaxmcoBOe MacJio, XJIOIKOBOe MacJo, cadjiopoBoe
MacJio, KyHXYyTHOe MacJilO, OJIMBKOBOE MacJio, KYKYpPYy3HOe MacCJjlo U
coeBOe MacJo; (10) 1DJMKOJIM, TakKue Kak [OIPONMJIEHTJIUMKOJD (11)
[IOJIMOJIE, TaKMe KaK ITJIMLEPUH, CcopbuT, MaHHUT U IOJIUSTUIIEHTJIMKOJIL ;
(12) »0oupH, TakMe KaK D>TuUJoJeaT U »>Tuaypat; (13) arap; (14)
OybepHEIE  aT'€HTH, Takve KakK TUAPOKCHI MaTHMA U TUIPOKCHUI
ajmoMyHMA;  (15) anaeIMHOBYK KHMCJIOTY; (16) anmporeHHyion Bonmy; (17)
M30TOHUUECKUY PacTBOpP HaTpusa xJjopuna; (18) pacTtBop PuHrepa; (19)
STUJIOBEM crupT; (20) dochaTHEe OybepHEEe pacTBOPH,; U (21) npyrue
HeTOKCHUHEE COBMECTHMMEE BelleCTBa, IIpUMeHsAeMble B GapMalleBTUUYeCKUX
npernapaTax. B HEKOTOPHX BapMaHTax OCYHWeCTBJIEHMA GapMalleBTUUeCKUEe
KOMIIOBULMM II0 HaCTOAlleMy MW300peTeHU MABJISDTCSA HEeIUMPOTeHHEMM, TO
€CTh He BH3HBAKT 3aMeTHOI'O IIOBHIIEHUS TeMIlepaTypH I[IPpY BBEeIeHUU
IaluyeHTy .

TepMuH  «bpapMalleBTUUECKM  IpUeMIeMasd COJIb» OTHOCUTCHA K
OTHOCUTEJILHO HEeTOKCUUHEM COJIAM I[IPUCOEOVMHEHUI HeOPTaHUUEeCKUX U
OpTaHUUYeCKUX KMKUCJIOT. O39TM COJM MOTYyT OHTbH I[IOJIydeHB 1n situ BO
BpeMsa KOHEeUHOTO BHIEJIEHMSA ¥ OUMCTKM COeIMHEeHMM WM [OyTeM
OTIOEJILHOTO B3aMMOIEMCTBUSA OUMIIEHHOT'O COeIMHeHMs B ero GbopMe
CBOBOOHOTO OCHOBAaHUSA c IoaxXonAamen OpTraHnUYeCcKOMn W
HeopTraHMUeCKOV KMCJIIOTOM ¥ BHIOeJleHMeM Oo0pa30BaHHOM TakKuM ofpas3oMm

coJiM. XapaKTepHBE COJIM BRJIOYALT TUIPOOPOMUIHEE, I'MAPOXJIOPUIHEE,

CcyJibdaTHHE, OucCyJibdaTHHE, dbocdaTHEE, HUTpPAaTHEE, aleTaTHHEE,
BajiepaTHHE, oJIeaTHHE, raJjicMMUTaTHEE, CTeapaTHEE, JlaypaTHHe,
OeH30aTHEE, JlaKTaTHEE, docdaTHEE, TO3WUJIaTHHE, LUMTPaTHEE,

MaJieaTHEEe, (dyMapaTHHE, CYKILMHATHHE, TapTpaTHHE, HadTUIIaTHHE,
Me3MJIATHEE, IJIOKOTEeIITOHATHHE, JaKTOOMOHATHHE, JAaYPWUIICYJb(OOHATHHE
COJIM U COJIM AMMHOKMCJIOT M T. II. IloJIydeHMe KPUCTAJJIMUEeCKUX COoJier
nompo®HO ONMCAaHO B IIpMMepax npajiee (cM., HanopuMmep, Berge et al.
(1977) «Pharmaceutical Salts», J. Pharm. Sci. 66: 1-19).

B OPYTUX caydaax coeIMHeHud, KOTOPEHIE MOT'YT OHITE
MCIIOJIb30OBAHH B crnocofax II0 HACTOAMNEeMYy  M300peTeHMo, MOTYT

comepXaTeb OIOHY WJIM HECKOJIBKO KMCIIOTHEHX (]_)yHKLI,T/IOHaJ'H:HbIX I'pyInn wm,
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TakKuM o00pasoM, CIOCOOHH o0O0pas30BHEBATL OQpapMalleBTUUECKN IIpUeMIIeMEle
COJIn C bapMalleBTHUUECKU npreMJIeMEIMA OCHOBaHMAMU . TepmuH
«bapMalleBTUUECKM IIpUeMJIEMBIE COJIM» B DTUX CJydasxX OTHOCUTCSH K
COJIIM IIPUCOEOMHEHMSA OTHOCUTEJIBHO HETOKCUUHEIX HeOpTaHUUeCKUX U
OpTaHMUYeCKMX OCHOBaHMM. OTM COJM TakKkXe MOTYT OHTL I[IOJIyUeHH 1in
situ BoO BpeMa KOHEUHOTO BHOEJEHUS UM OUMCTKM COeIMHEeHUS WM IyTeM
OTHOeJIbHOTO B3aMMOINEMCTBUSA OUMIIEHHOT'O COeIMHEeHMS B eI'0 CBOOOIHOM
KMCJIOTHOY QopMe C TIIOOXONAMNMM OCHOBaHMEM, TakKMM Kak IMUIPOKCUI,
KapboHaT wiIu OukapboHaT OdapMaleBTUMUEeCKM IIPpUEeMIIEMOTO KaTMOHa
MeTala, C aMMMaKOM VI C bapMalleBTUUYECKU npreMJIeMBM
OpTraHn4YeCKUM [IEPBUYHEIM, BTOPUUYHEM VI TPpEeTUUYHEM aAMMHOM .
XapaKTepHEEe COJIM IEJIOUHHX WJIM TEeJIOUHO3EMEJIBHHX MeTaJlJIOB BKJIOUAKT

coJiMm JIMTVid, HaTpM4d, Kajln4d, KaJlblMAd, Mal'HMA WM aJlloOMMHMA WM T. II.

XapaKTepHHe OpraHM4YeCKHre aMIHEI, IIPMIT'OOHEIE IOJIA OGpaBOBaHMH
OCHOBHO—aIIMTVBHEIX coneﬁ, BKJIOY AT STWJIaMNH, IS TVIIaMVH,
STVWJIEHIMaMVH, 3STaHOJIaMMH, IOVMSTaHOJIaMVH, IIMIIepa3rMH M T. II. (CM.,

HallpuMep, Berge et al., Brome).

dapmMalleBTHUUECKAS KOMIIO3ULIM A (mpenapat) MOXET BBOIOMTBLCH
cybbekTy JIOOBM M3 p4dOa [OyTer BBeIOeHUd, BKJIIOUASA, HallpuUMep,
[epopalibHO (HanpuMep, KUOKUE JIeKapCTBEHHEE bopMEL oJis
[IepopalIbHOTO BBeIeHMA B BUIOEe BOIHEX WJIM HEBOIHEX PacTBOPOB WM
cycneHnsurt, TabJieTKM, KalcCyJik (BRJOUAaSd BCKPHBaeMbe KallCyJIH U
XeJIaTMHOBHE  KallCYJIH) , ©OJIIOCH, I[IOPOUIKM, TPaHyJIH, nacTH  OJIA
HaHeCeHMsa Ha SfA3HK); OoyTreM adbcopbumum dUepes CJAUBUCTYD OOOJIOUKY
[IOJIOCTM PTa (HaopuMep, CyOJIMHI'BaJIbHO); aHaJIbHO, PeKTaJIbHO WJIKn
BarMHaJIbHO (HanpuMep, B BUIEe IIeccapud, KpeMa WM  II€HH) ;
IapeHTepalJibHO (BKJIOUAS BHYTPUMBIIEUHO, BHYTPMBEHHO, IIOOKOXHO WJIM
VMHTpaTeKaJIbHO, HaIlprMep, CTepMJILHEM PAacTBOP WM CYCIeH3Usd) ;
VHTpPpaHa3aJIbHO ; BHY TPUOPIIMHHO ; MIOOKOXHO ; TpaHCOepMaJlbHO
(HanmpuMep, B BuUIOe IJIACTHPHA, HAHOCKMMOITO Ha KOXy); ¥ MECTHO
(HanmpuMep, B BUIEe KpeMa, Mas3M WIM as3p0o30Jid, HAHOCHMEIX Ha KOXY,
VIV B BUIOe TJUIa3HHX KareJib). CoelIMHeHMe TaKXe MOXeT OHTb B
cocTaBe npenapaTa s VHT aJIALUN . B HEKOTOPHIX BapraHTax
OCYIIECTRBJIEHME  COEIOMHEHMEe MOXeT OBTE IIPOCTO PaCTBOPEHO WM
CYCIeHINPOBaHO B CTepmJIbHOM BoIe. [ToppoBbHasa MHPoOpMalMAa 0

COOTBEeTCTBYKIIMX IIYyTAX BBeIeHMA W KOMIIO3SMINMAX, IIOOXOOAINMX  IOJIA
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HUX, MoxeT OBTHL HalIeHa, HalpuMmep, B IIaTeHTax CIA NN 6110973,
57603493, 5731000, 5541231, 5427798, 5358970 m 4172896, a Takxe B
IaTeHTax, LUUTHUPYEMHIX B HUX.

KoMmmosuuuyu MOTyT OHTE YHOOOHO TINIpPedCcTaBJIeHE B CTaHOapTHOU
OO3UPOBAaHHOM dopMe M MOT'yT OHBTH IIOJIyUYeHH JIoOBMM crocobamu,
XOpOomO M3BeCTHEMM B obJjlacTu odpapMaumum. KoamMuecTBO aKTUMBHOTO
MHITPEOVEHTA, KOTOPOEe MOXHO KOMOMHMPOEATE C MaTepMaJiOM HOCUTEJIS
OJIA TIOJIydeHMS Pas30oBOM JieKapCTBeHHOM GopMe, OyIeT BapbMPOBAaTHLCH B
3aBMCHMMOCTHM OT XO3f4MHa, I[IPOXONAMeI'0 JIeUeHMHA, KOHKPEeTHOI'O clocoba
BBelleHUsa. KoJmMueCcTBO aKTUMBHOI'O MHIPENMEHTa, KOTOpOe MOXeT OHTH
0OBeIMHEHO C MaTepralloOM HOCHUTeJN S C LeJdbld I[IOJYyYeHMsS pPasoBOM
JleKkapCTBEeHHOV  QOpME, OOHUHO OymeT TNpedcTaBIATE CcoboM Takoe
KOJIMYEeCTBO  COEeIOUHEHWS, KOTOpoOe  obecHeumBaeT TepalleBTUUEeCKUN
s0dpexT. Kak HOpaBmjio, K3 CTa I[IPOLEHTOB 3TO KOJIUUeCTBO Oyner
BaApbMPOBATECA OT [IPMMEPHO 1 TIIpoleHTa OO I[IPMMEPHO »OeBAHOCTa
OeBATU I[IPOLEHTOB AaKTHMBHOI'O MHIpPeOueHTa, [IPellodTUTeJIBHO, OT
[IPMMEPHO 5 IIpPOLEeHTOB OO IIPUMEPHO 70  OpPOLEHTOEB, HauboJee
[IPennouTUTeJIbHO, oT HnpuMepHo 10 OpoUeHTOB OO HOpuMepHO 30
[IPOLIEHTOB .

CriocoBB MNOJIY4YeHMHA DTHUX COCTaBOB WM KOMIO3ULIMM BKJIOUAT
crTamuin OOBeOVMHEeHMA AaKTMBHOT'O COeOMHEHMA, TaKOoI'0 KaK COoeOMHeHMe
10 M300peTeHu, C HOCUTeJIeM M, Heo0OA3aTeJIbHO, OIOHUMM MWK OoJiee
BCIIOMOTaTEJIbHEMM MHIpenueHTaMr. OOBUHO COCTAaBHE IIOJIydalT IIYTeM
PaBHOMEPHOTO ¥ THATEJIBHOTO OOBEeOMHEHMSI COeOMHEHUS II0 HaCTOoAleMYy
N300peTeHN C  XUIKMMM  HOCUTEJSAMU  MJIIM  TOHKO  M3MeJIbUeHHEMU
TBEepPOEMM BelleCTBaMM HOCUTEJa Wi uMmM obouMmmM, a 3aTeM, IIpu
HeOoOXOOUMMOCTHM, GOpMOBaHUEM MIPOOYKTA.

[lpenmapaTe IO M300pPETEeHUD, nonxondamue  OJIA  [IepopalJIbHOT'O
BBelleHUs, MOT'yT OHTb B BMIOe KalCyJ (B TOM UHMCJIe BCKPHBAaEMEX
KallCyJl M XeJJaTMHOBEIX KaIlCyJl), o00JlaTOK, IWIJL, TabJIeTOok, Jelellek
(C MCHONBb30BaHMEM apoMaTU3VMPOBAHHOWM OCHOBH, OOBUHO Caxapo3h U
apaBMMCKOM KaMeIM WM TparakaHTa), JUOOUIMB0OBAHHOTO IIOPOIKaA,
IIOPOMKOB, TpPaHyJl MIM B BMIOE PacTBOpa WM CYCIEH3MM B BOIOHOM WU
HeBOIHOW XUIKOCTHM, WJIM B BUIe XUIKOM 5SMYyJILCUM MacJIO-B—BOLOE WU
BOODa-B-MacJjie, WJIM B BUIe 5SJMKCHpa WIM CHUpOolla, WIM B BUIE

I[IaCTMIIOK (c MCIIOJIESOBaHNMEM VMHEPTHOT'O OCHOBaHIA, TaKOoI'o Kak
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XxeJlaTHMH ¥ TJIMIEPMH, caxXaposa UM apaBulickad KaMmenb), U/WiKM B BUIe
IIOJIOCKAaHMM IJIS I[OJIOCTM pTa M TOoMy [HOonoBHoe, JOoe M3 KOTOPHX
COOEPXUT 3adaHHOe KOJIMYECTRBO COenMHEHUS 1o HacTo4leMy
n300peTeHU B KaueCTBe AaKTMBHOI'O MHIpenOMeHTa. KOMIO3MUMU WMJIIA
COeOMHEHMSI TaKXe MOT'YT OHBTL BBeIeHHE B BHMIe O0oJioca, »SJeKTyapus
MM T1acCTH.

[Ipy MOJYYEeHUM TBEPOHX JEeKapCTBeHHHX G(opM OJIg IIepopaliIbHOTO
BBeIeHMUSS KallcyJik (BKJIOUAsS BCKPHBAaEeMble KallCyJIH UM XeJIaTUMHOBHE
KalcyJiel) , TabjgeTku, OUIOIM, »Opaxe, I[IOPOWKM, TpPaHyJH ¥ TOMYy
nomoBHoe), AKTUBHHIM MHIPEeOMEeHT CMemlMBalT C OIHMM WiInu 0OoJiee
bapMalleBTUUECKM MIPUMeMJIEMEIMU HOCUTEJIAMM, TaKMMM Kak LUTPpaT HaTpusd
WX OuKaJbuuibpochaT, u/mMiaM JHoOEM U3 cjenyiommx: (1) HaldoJHUTeJIHU
Wi cyxue pas3faBUTeNM, TakMe Kak KpaxMalJkl, JakKTo3a, caxaposa,
TJIOKO3a, MaHHUT U/MIM KpeMHUeBad KUCJoTa; (2) cBAsyomye, TakKue
Kak, HallpuMep, KapOOKCHUMe THUIILEJIJIIIO3a, aJIb TMHATHI, XeJlaTUH,
MMOJIMBUHUJITIVMPROJINIOH, caxaposa U/UIM apaBulickasg KaMeIb; (3)
YBJIAXHUTEJM, Takue Kak IJIMLeprH; (4) pas3pHxjdgomre areHTH, Takue
Kak arap-arap, kapboHaT KaJlblMsga, KapTodeJIbHEM WMJIM MaHMOKOBHM
KpaxMalJl, aJIbI'MHOBasa KMUCJIOTa, HEeKOTOPphEEe CUJIMKATE UM KapboHaT
HaTpusAa; (5) BamMemuTes M pacTBOPeHMa, TakKMe Kak I[napaduH; (6)
YCKOPUTENUM  IIOTJIOWEHUS, TaxKue Kak COeIMHEHUSA YeTBEPTUUHOTO
aMMOHMs; (7) cCMaumMBamomMe aTreHTH, TakMe KakK, HalpuMmep, LeTUJIOBHM
COMPT ¥ MOHOCTeapaT IUIMIepMHa; (8) abcopOeHTH, Takre Kak

KaoJIMHOBasA UM OeHTOHMTOBas IJIMHa; (9) cMasHBallue BellleCTBa, TaKHue

Kak TaJIbK, cTeapar KaJbluu4g, cTeaparT MaTHUH, TBEepILE
[IOJIND TUJIEHTJINKOJIN , JaypuicyJsodaT HaTpus4a " X CMEeCH; (10)
KOMILJIeKCOoOoDOpasoBaTENH, Takue Kak MOIMOUIMPOBaHHEE u

HeMOOUOUUMPOBAHHEE LUKJIONEeKCTPpMHE,; ¥ (11) kpacuregu. B ciydae
KalcyJ (B TOM UMCJIe BCKPHBAaEMHX KaIICyJl W XeJIJaTMHOBEX KaIllCyJl),
TabJleTOK UM IIWJIOJBE  dapMaleBTHMUeCKMe - KOMIIO3MUMM MOTYyT  TaKxXe
comepxaThb OydepHBle aT'€HTH. Kpome TOTO, TBepObe  KOMIIO3ULUN
NOomoBHOTO THUIla MOTYT TIMPMMEeHATHLCS B KadeCTBe HalOJHUTEJIEM B
MATKUX ¥ TBEepOHX KeJIATMHOBEIX KallCcyJiaxXx C I[IpMMEeHeHMeM TaKMX
BSKCUUIIMEHTOB Kak JlaKkTo3a W MOJIOUHEI caxap, a TaKxe

BEICOKOMOJIERYIJIAPHEX MIOJIMB TUJIEHTJIMKOJIEN U TOMY IIOOOOHOEe.
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TabjleTka MOXeT OBTBH M3TOTORJIEHA IIYTEM I[IPEeCCOBaHMUA WM
bopMOoBaHUSA, HeoBd3aTeJIbHO C OIOHUM MWK ©OoJiee BCIOMOTI'aTeJIbHBEMU
MHITpelIVeHTaM1. IlpeccoBaHHEEe TabJjIeTKM MOTI'yT OBTb IIOJIyUdeHH C
VCIIOJIE 30BaHUeEM CBA3YKIET O (HanpuMep, KeJlaTrHa VI
TUOPOKCUIIPONIMUIIME TUJILIEJIJIIOJIOBE) , CMa3HBaKMeI'o BeIecTBa, MWHEPTHOTO
pazbaBuUTeINA, KOHCepBaHTa, PaspHEXJIUTETIA (HanpuMmep, HaTpUA
KpaxMaJITJIMKOJIATa WU CHIMTOV  HaTpuM  KapBOoKCUMeTUJIILEJIJIIJIOBH) ,
[IOBEPXHOCTHO-AaKTMBHOTO WMJIM IUCIepTUpyKmero areHTa. JdopMoOBaHHHE
TabJeTk MOTYT OHTbL M3TOTOBRJIEHH IIyTeM O(GOPMOBAHMSA B IIOOXOIAMEN
MallMHe CMeCM I[IOPpOMKOOOpasHOTO COeIMHEeHMSA, CMOUYEeHHOTO WHEPTHBEM
KUOKUM pas3faBUTeEJIEM.

TabieTKM u opyrue TBEepPIHE JIeKapCTBEHHEE bOPMEL
bapMalleBTUMUECKHMX KOMIIO3UMLMM, TaKMe KaK »Opaxe, KalcyJe (B ToM
uMcJie BCKPHBAaeMHE KalCyJIH M XeJIJATMHOBEE KallCYJIH) , NOUJIRIU U
TPaHyJIH, MOTYT OHITH OOIMOJIHUTEJIBEHO [TIOMEYEHE pPUCKOM VI
M3TOTOBJIEHH C [OKPHTUAMM W 0OOOJIOUKaMM, TaKyMMM KaK KUIIEeUHHE
IIOKPHTUA ¥ IPpyTMe TIOKPHTHA, XOPOIIO M3BECTHHEe B dapMalleBTUUECKOMN
obinacTtu. KpomMe TOTO, OHM MOTYT OBTH COCTABJIEHH TakKuM o0Opa3oM,
UTOOH OOeCHeurTh MEeNJIEHHOE WJIM KOHTPOJIMPYEMOE BHCBOOOXIEHME U3
HUX aKTMBHOTO VHITpeOueHTa C [IpMMeHeHMEM, HallpuMep,
TUOPOKCUTIPOIUIIME TUJILEJIJIIOJIOBE B  BapbUPYKRIUXCSI IIPOIOPLUMAX, UTOOH
ofecrneumTh XeJjlaTeJIbHHEM OPpOodMJIbL BECBOOOXIEHMS, OPYTUX IIOJIMMEPHBIX
MaTpHll, JIMIOCOM, MHKpochep U/MiIM HaHouacTHull. OHM MOI'YyT OHTH
CTepUJIM30BAHE IIyTeM, Halpumep, O(UIbTpaluy uYepes YIePXMBAMUM
DakTepun QUILTP, WJIM IYyTeM BBEeIeHMS CTepUIM3YIMX aTl'€HTOB B BUIE
CTEPUJIBHEIX TBEPIOEIX BEMECTB, KOTOPHE MOT'YT OBTE pPacCTBOPEHH B
CTepUJILHOM BOIe WIM KakKoV-Jubo IpyToM CTepUJILHOM UHBEKUIMOHHOM
Cpelle HEINOCPeICTBEHHO IIepel MCIOJb30BaHMeM. TakuMe KOMIIO3ULUN
OOIOJIHMTEJIBHO MOTYyT, HeoOsa3aTeJIbHO, comepXaThk 3aMyTHUTEIN WU
MOTYT IpencTaBJIATh cobom KOMIIO 3ULIVN, KOTOPHE BHICBOOOXI AT
AKTUBHEM (e) VHTPEeOVEHT (H) TOJIBKO I OpenrIouTUTEJILHO B
onpeneJleHHOM YacTM XKeJYOOUHO-KUIIEUHOTO TpaKTa, Heob43aTeJIbHO, B
3aMenJieHHOM ¢opMe. IlpuMepaMy MMIIJIAHTHUPYEMHX KOMIIO3ULMY, KOTOPHEe
MOTYT OHTB MCIIOJIE30BaHE, ABJAKTCSH IIOJIMMEPHHE BelleCTBa M BOCKU.

Kpome TOT'O, AKTUBHEMN MHT'pedIVMeHT MOXeT HaXOoOIMTBECHA B
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MUKPOMHKAIICYJIMPOBAHHOM dopMe, ecJaM 5STO YMeCcTHO, C OIHMM WM
foJlee BHIIEONMCAHHBEIMY SKCLUUIMEHTaMM .

Xnnkue  JleKapCTBeHHEE  QOPMEL, NIPUTOOHEIE IOJIS I[IepopalIbHOTO
BBeIeHUs, BKJIIOUAOT bapMalleBTUUECKHA npreMJIeMbEE DMy JIbCUH,
JIMOGMIIM3aTH OJIA [NPUTOTOBJIEHUS pacTBoOpa, MUKPOSMYJIECUM, PacTBOPH,
CyCIleH3Uu, CUPOIIEL U DIIUKCHUPH . B OOTIIOJIHEHME K AKTUBHOMY
VHTPpeINeHTy, XMUIKMe JeKapCTBeHHHe (QOPMBEI MOTYT COOEepXaThb MHEePTHHE
pazbaBuUTeNN, OOBIUHO  IIpMUMeHdIeMHe B  OaHHOM  o6JlacTM  TeXHMUKMU,
HalopMyMep, TaKKe kKak BOIda WIM IPpYyIMe PacTBOPUTENM, LUMKIIOIEKCTPWHE
VM MX TIIPOMU3BOIHEE, COJOOMIM3VPYKIMEe areHTH WM 5SMyJIbTaTOPH, TaKue
Kak STUIJIOBLI CIOIMpPT, V30IIPONINJIOBLHIM CIOupT, >TUJIKapboHaT,
sTHjlalerar, OeH3UJIOBHM  CIUPT, HeHz3MIIOeH30aT, NIPONUJIEHTJIMKOJIE,
1, 3-O0yTHUIJIEHTUIMKOJIL, Macija (B 4YaCTHOCTHM, XJIOIIKOBOE, apaxucoBOe,
KYKYPY3HOe, MacJIO 3aponblel MOmeHMIE, OJIMBKOBOE, KaCToOpoBOe WU
KYHXYTHOe MacJa) , TJIMIIEPWH, TeTparuIpodypPmIOBHM CIIMpPT,
MNOJIMDTUIIEHTJIMKOJIM ¥ CJIOXHHE 52QUPHE  XUPHHX KKUCJIOT copbuTaHa, a

TarkXxe MX CMeCHh.

IToMMMO VMHEPTHEIX pa36aBMTeﬂeﬁ, KOMIIO SULINM I10 HacCcToAdlleMy
MBO@peTeHMD MOT'YT TakKxe BKJIOUATB alBIOBAaHTEL, TaxKune Kak
YBIJIaXHAKINMEe aI'eHTH, CMa3EIBaKmye BelecCcTBa, SMYyJIbT'MIpYIoIMe n

CycCIlieHIOMpyKumre al'€eHTE, TaKle KakK ﬂaypmncynb®am HaTpM4a "M CTeapaT
MaT'H14g, I ImomcJlamrBarnmue , IIproarnmme BKYC, OoKpammeammme,

apoMaTUsMpyKlnMe, KOHCepBHMpPpyIMe WMIIM aHTHMOKCHMIaHTHEEe aIl'eHTH.

CycrieH3uu, ITOMIVIMO AKTHVBHEBIX COGHMHGHM%, MOTYT CcoImepXaThb
Cyc CIleHIVpYyKnne aT'eHTEHI, TaKNMe Kak, HaliprMep, STOKCHMIIMPOBaHHEIE
M30CTeapnJIOBEE CIIMPTEI, 9@MPH HOHMOKCMSTMHGHCOP@MTaHa u
COp@MTaHa, MVKPOKPUCTAJIJIMYECKYIO I eJJInJIO3Y, MeTal'MoOpoOKCHIL

aJIOMUHUA, OeHTOHUT, arap—arap M Tpal'aKaHT M MX CMeCH.

HpenapaTH: @apMaHeBTquCKMX KOMIIO 3ULIMM IOJIA PeKrTaJlIbEHOTO,
Bar'MHAJIEHOT'O WMJIM YPeTpaJIbHOI'O BBeI€eHMA MOIT'YT OBITH IIpedCTaRBJIECHE B
BUOe CYIIIIOBHUTOPMA, KOTOpHﬁ MOXeT OBITH M3TOTOBRJIEH IIyTEeM
CMEeIIMBAHMSA OIOHOTO MJIM HECKOJIbBKMX AaKTUBHHEHX COeIMHEeHUM C OIHUM WJIN
HeCKOJIbKVIMN ITIOOXO O AMVIMY HepazslpaXanmyM1 SKCIUIIMEHTaMIM MJIn
HOCUTeJIAMI, BKJIOYaMrMII , HallprMep, MacJIo KakKao,
IIOJIMS TUIIEHTVJIMKOJIE , CynHOBMTOpHHﬁ BOCK WJIM CcaJiMiuvijiaT, " KOTOpHﬁ

ABJIAEeTCA TBEePpIOEIM BelleCTBOM IIPU KOMHaTHOM TeMIleparType, HO XMIKVM
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Ipu TeMlepaType TeJla ¥, CJIeOoBaTeJIbHO, pacIllaBUTCAd B [IpAMOMU
KUIIKEe WM BJIaTaJIMIHOM IIOJIOCTM M BHCBOOOOMT aKTHMBHOE COeIMHEHNE.

[IlpenapaTe OdapMalleBTUUEeCKMX KOMIIO3ULMM IOJIS BBeIeHUS B pPOT
MOTYT OHTBE IIPEeOCTaBJIEHEl B BMIOe IIOJIOCKaHMA OJA I[IOJIOCKaHuA pTa,
OpaJIbHOTO CIpes WM OpaJIbHOM Masu.

AJILTEpPHATUBHO  WJIM  LOOIOJIHUTEJIEHO  KOMIIO3BMLIMM  MOT'YT  OHTH
IIPUTOTORJIEHHE IJIS HOCTaBKM Uepe3 KaTeTep, CTeHT, IIPOBOJIOKY WU
opyroe BHYTPUIIPOCBETHOE YCTPOMCTRO. HocTaBka uepes TaKue
YCTpOMCTBa MOXeT OHTb ocoBeHHO 20beKTHMBHA OJI4 OOCTABKM B MOUEBOMU
NIY3HPE, YPETPY, MOUETOUHUK, IIPAMYK KHUIKY WJIVM KUIIEUHUK .

[lpenmapaTH, TOIPUTOOHEE OJIS BaAIMHAJIBHOTO BBEOEeHMSI, BKJIOUAKT
TakKXe Ieccapuy, TaMIOHH, KPeMH, TIT'eJiM, [1acCTh, IIeHKM WM [IpelapaTH
B OdopMe cCIhpes, comepXxalre TaKMe HOCUTENM, KOTOPHE MW3BECTHH M3
YPOBHA TEeXHUKM KaK [NOOXONANMe.

Ho3nMpoOBaHHEE bOPMEL oJisa MeCTHOTO WU TPaHCOepPMaJIbHOT'O
BBeIeHMSA BKJIOUAT I[IOPOIKKM, CIOpeMr, MasM, I[IacTH, KpeMbl, JIOCbOHH,
TeJlM, PacTBOPH, IJACTHPU ¥ MHITAJATOP. AKTHMBHOE COEeOMHEHMEe MOXeT
OHITL CMENaHO B CTEPUJIBHEIX YCJIOBMAX C papMalleBTUUECKM IIpUeMIIEMBIM
HOCHUTeJIeEM M C JIOOBMM KOHCepBaHTaMmM, OydepaMM WM [IPOIeJIJIEHTaMu,
KOTOPHE MOT'YT IOTpeBboBaThLCH.

Maswu, ©DacTe, KpeMbl M TeJiM MOT'YT COoIepXaThb B IOIOJIHEHME K
AKTUBHOMY COeIVHEeHMD DKCLUUIIMEHTEHL, Takue Kak XVBOTHEIE u
pacTUTeJIbHEIE XUPE, MacJa, BOCKM, IIapadMHB, KpaxMmaJl, TpalrakaHT,
[IPOM3BOOHEE LEJJIJIOSH, IIOJIUDTUIIEHIUIMKOJIW, CUJIMKOHE, OeHTOHWUTH),
KpeMHMEBHE KUCIIOTH, TaJIbK M OKCHUI LMHKa WM UX CMECH.

[TopomKM ¥ CHper MOT'YT COIOepXaThb B OOIOJIHEHME K aKTUBHOMY
COeIVHEHVK DKCUUIIMEHTH, TakKMe KakK JaKTo3a, TallbK, KpeMHUeBasd
KMCJIOTa, IUMIPOKCHI aJIloMMHUSA, CUMJIMKATH KaJbUMg U [IOJIMaMUIOHLM
INOPOIMOK WM CMeCuM DTHUX BelecTB. ChOperM MOTYT OONIOJIHUTEJLHO
comepXaTh OOBUHBE IIPOIEJIJIEHTH, TaKre KakK XJOopOTOopyIJIEeBOOOPONE U
JeTyure He3aMelleHHBEe YTJIEBONOPOLH, TaKMe KakK 0OyTaH M IpollaH.

CoenHeHUd, OV CAaHHEE B HaCcToAlleM OOKYMEHTE, MOTYT
aQJbTEPHATMBHO BBOOMUTHLCA C IIOMOWMBI al’po30Ji4. 3TO HOOCTUTaeTCcd
OIyTeM I[IPUIOTOBJIEHMA BOIOHOT'O aspo30Ji4, JIMIIOCOMAJIbHOTO IIpelapaTra
WX TBEepOHX 4YacTHUll, comepXammMx  KOMIO3ULUMID. MOXHO JIIPUMEHATH

HEeBOIHYI CYCIIEH3MIO (HanpuMep, dTopyTIIepOoOHLM [IPOIIEJIJIEHT) .
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YIIbTpa3BYyKOBEHE HeOyJal3ept IpennouYTUTEeNIbHE, IIOCKOJIbKY OHU
MUHYMU3UPYIOT BO3IEVCTBME aleHTa Ha CIOBUI, UYTO MOXeT IIPMBECTU K
pazpyleHnio COeOVHEeHNUd .

OBBUHO BOIOHEIM aspPO30Jib IIOJIydalT I[IYyTeM IIPUIOTOBJIEHMS BOIHOTO
pacTBOpa WM CYCIeH3MM aleHTa BMecTe C OOBUHBEMM (QapMalleBTHUUeCKU
IpMeMIIeMEIMA HOCUTEJIAMU n cTabmam3aTopaMu . Hocurennu u
CTadbUIM3aTOPE BapbUPYITCS B 3aBUCHUMOCTM OT TpeBOoBaHUM KOHKPETHOM
KOMIIOBUILIMM, HO OOHUHO BKJIOUAIT HEeMOHHBE IIOBEPXHOCTHO-aKTVBHLEE
BelmecTBa (TBMHEL, TLJIIOPOHUKH, copBUTaHOBEE 20UPHL, JIeUUTUH,
KpeModQOopH) , dapMalleBTHUUECKM IIpUeMJIeMble COPAacCTBOPUTEJIM, TaKue Kak
[IOJINB TUJIEHTJIMKOJIL , BesBpenHue OeJiku, TakMe KaK CHBOPOTOUHHM
allbOyMMH, OJIeMHOBasg KMCJIOTa, AaMMHOKMCJIOTH, TakKMe Kak IJIMLIUH,
Bybepr, CcoJM, caxapa WIM CcaxXapHbBe CIMPTHE. ABPO30JM  OOHUHO
IoJIydainT M3 MB0TOHUUECKUX PaCTBOPOB.

TpaHcOepMaJibHEE IIJIACTHPKY MMEeT OOINOJIHMTeJIbHOEe IIPperMymecTBO,
obeclrieurBamiee KOHTPOJIUPYEMYID IOCTABKY COeIMHEeHMSA II0 HacTodleMy
n300peTeHr0 B OpTraHuM3M. TakKMe JieKapCTBeHHHEe QOPMEL MOTYT OHTDH
IIOJIYUYEHE nyTeM pacTBOpPEeHUA WIIN OVCIIEepPTUPOBaHUSA AKTUBHOTO
COeIMHEHMS B COOTBETCTBYKINEV cpene. YCcuauTedr adcopbumy TakKxe
MOTYT MCIOJIb30BAaTLCA MOJA YBeJIMUYeHUS [IPOHMKHOBEHMSA COeOMHEeHUM
yepe3 KOXy. CKOPOCTBIK TaKOT'O IIPOHMKHOBEHMS MOXHO YIPAaBJIATH C
IIOMOIIEIO KOHTPOJIMPYKIE CKOPOCTBb MeMOpaHE VI OVCIEepTUPY A
CoeIMHeHMVe B IIOJIMMEPHOM MaTpulle WU Teje.

OdpTalbMOJIOTMUEeCKME COCTAaBH, IJlalsHbBEe MasM, I[IOPOMKM, PacCTBOPEH
“ TOoMy TIOomoBHOe TakKxke paccMaTpPMBalTCS KakK BxXoOdamue B 2 00BLeM
HacToAmero mM300peTeHU. IIpuMepH  0QTaJIbMOJIOTMUECKMX  COCTAaBOB
ONMCaHH B Oy QIMKalumMax us 2005/0080056, 2005/0059744,
2005/0031697 m 2005/004074 u mnaTenTe CIA N 6583124, comepxaHue
KOTOPHIX BKJIOUEHO B HACTOAMMUY ITOKYMEHT IIyTeM CCHIJIKMK. I[Ipu XeJlaHUM
XUIOKMe 0oQTajIbMOJIOTMUECKMe COCTaBRH MOIyT ofJjlagdaTk CBOMCTBAMH,
AHAJIOTMUYHEMM CBOMCTBAaM CJI€3HEX XUIKOCTeM, BOOAHMCTOM BJAaTrM IJlaz3a
WV CTeKJIOBMIHOTO Tejla, WJIM COBMECTHMME C TAaKMMM XKUIKOCTSIMM.
[IpendnouTUTEeJIbHEIM CIIOCOOOM BBeIeHuA ABJAeTCsS MeCcTHOoe BBeIeHUe
(HanpuMep, MeCTHOe BBeleHUe, Takoe KakK IJlasHHe KallJlu WIn

BBelcHNE UYepes VIMILJIaHTaT) .
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Kak MCIIOJIBE3YyEeTCA B HacToAdmeM IOJOKYMEeHTEe, @paBH
«IIapeHTepaJIbHOe BBeIcHNMe» M «KBBOIOVMEE IIapPeHTepPaJIEHO>» O3HadaklT

CIIOCOOE BBEeIEHMSI, OTJIMUHEE OT SHTEepaJILHOT'O M MeCTHOI'O BBEeIE€HMA,

OOEIUHO IIyTeM MH%eKHMﬁ, n BRJIIOY AT, Oes OT'PaHMYEeHNA,
BHYTPMBEHHEIE, BHYTPVMEBIICYHEIE, BHyTpHmapTepmnallbHEIE,
VHTpaTeKaJIbHEE, BHYTPUKAIICYJIAPHEIE, BHYTpMOp6MTaﬂbHHe,
BHYyTpHCepPIOe4dHEIEe, BHYTPUMKOXHEIE, BHYTpMGpDMMHHHe,

TpaHCcTpaxXeaJlbHEHEe, IIOOKOXHEHEe, CYOKYTHUKYJIAPHEE, BHYTPUCYCTaBHEHE,
cyB®KaICyJISpHHE, cyBapaxHouOaJlbHEE, BHYTPUCINHAJILHEE "
BHYTPUCYCTABHEHE MHBEKLMIO ¥ MHOY3MIO. PapMaleBTHMUeCKas KOMIIO3MLIMA,
Nooxonamas IJIS [NapeHTepaJIbHOTO BBeIEeHMs, BKJUAeT OOHO MM 0OoJiee
aKTHMBHEIX coeIMHEeHUN B coueTaHUM c OIOHUM VI BoJiee
bapMalleBTHUECKNM IIPUEMIIEMBEIMM CTEePUJILHEIMY M30TOHUUYECKUMM BOIHBEIMM
W HeBOOHBIMMI pacTBOpaMmM, OVCIIEPCUAMHA, CYCIIeH3UAMU WIIN
SMYJIECUSAMY — MJIM  CTEPUJIBHEIMM  IIOPOMKAMHA, KOTOPEE MOTYT  OHTEH
BOCCTAHOBJIEHEH B CTEPUJILHEE MHBEKIMOHHEE PACTBOPH WJIM IUCIEPCUN
HEIIOCPEeOCTBEeHHO IIepel MCIIOJb30BAHMEM, KOTOPHE MOTYT COIOEPXaTh
AHTMOKCUIOAHTH, Bydeptr, BaKTepPMOCTAaTH, PACTBOPEHHLHE BEmMeCcTBa,
KOTOPEE IIeJIaldT KOMIIO3ZUIIMID M30TOHMUHOM C KPOBLID IIPeldlojaraeMoIro
peluunmMeHTa WM CYCHEeHOVPYIIMX MM 3alymallyx areHTOB.

BrIpaxeHMr s «CHUCTEMHOE BBeIeHUeY, «BBOOMMEIA CUCTEMHO»,
«Iepudpepruecroe BBeIOeHUe» U  «BBOIOUMEIM  IepUudepUuecKm, Kak
MCIIOJIbL3YEeTCS B IHaHHOM OIMcaHuM, o0o03HaualT BBeleHMe JMTaHOa,
JIEKAPCTBEHHOTO CpencTBa WIM OpyT'oro MaTepualla crocoboM, 3a
WCKJIOUEeHMEM HEIOCPeINCTBEeHHOTO BRBeIeHMS B LEeHTPaJlbHYD HEepPBHYID
cCucTeMy, TakuM o0pas3oM, UTO OHM IIOCTYIIalnT B OPraHM3M IalMeHTa u,
CJIenoBAaTEJIBHO, nomeeprawnTca MeTa®oJM3My UM IOIPYTMM  [IOOOOHBM
opolieccaM, HalpuMep, I[IOOKOXHOEe BBeIceHMEe.

[lpyMepaMy TIIOOXOOAMMX BOIHEIX WM HEBOIHHX HOCUTEJIENM, KOTOPHEe
MOTYT OHTHL MCIOJIB30BAHE B  (apMalleBTHMUECKMX  KOMIIOBUIMAX  IIO
n300peTeHnn, SABJATCSA BOIA, D2TaHOJ, IIOJMOJH (TakMe KakK IJIMLEPWUH,
NPONMJIEHTJIMKOJIE , IIOJIMSTUIIEHTJIMKOJE M TOMYy IHOOOOHOE) U IMNOOXOISmMe
MX CMeCH, PacTHUTeJIbHEIE Macjla, TakMe KaK OJIMBKOBOE MAacJo, Wu
VHBEMPYEeMEe OPTaHMUeCKMe CJOXHBE SOMPH, TaKMe KakK DSTUJIoJearT.
Hamjiexamas TeKydeCcTb MOXeT IOONePXMBATLCSA, HaIpuMep, IIPUMMeHeHMeM

MaTeprajioB ITIOKPEHTM A, TaKMX Kak JIeIVTVIH, InogomepXxaHreM
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HeoOXOOMMOTO PpasMepa dYacTUl B CJydae IOUCIEPCUM M IIPUMeHeHUeM
[IOBEPXHOCTHO—-AKTHBHEX BelleCTB.

STM KOMIIO3MLUMM MOTYT TakKXe CONepXaTb aNObloBaHTHE, TakKMe Kak
KOHCEPBAHTH, VYBJAXHAKINME al'€HTHE, O5SMyJbIaTOps ¥ OUCIEePpIUPYKRIINe
aTeHTH. IllpeloTBpalleHVe BO3OeMCTBMA MUKPOOPTaHM3MOB MOXeT OHTb
ofecrieueHo BBeIeHMEM Pa3JIMYHEIX aHTHUOaKTepMaJlbHEIX n
IPOTUBOTPUOKOBEX areHTOR, HaIllpuMep, napabeHa, XJIopOyTaHoJa,
beHOJICOPBUMHOBOM  KMUCJIOTEL M TOMY IomoOHOoe. Taxkxe MoOxeT OHTH
XeJlaTeJIbHEIM BBeIOeHMe B KOMIO3UMUMM al'eHTOB IJIsS I[IoINepXaHWs
M30TOHNUHOCTM, TaKMX KaK caxapa, XJOpUI HaTpusa M TOMYy IIOHNODHOE.
Kpowme TOTO, [IPOJIOHI'MPOBaHHAa A abcopbumnga VMHBEKIIMOHHOM
bapMmalleBTHUECKOM QOPMH MOXeT OHTH ITOCTUIHYTa BEBeleHMEeM aTleHTOB,
KOTOpPHE 3aMelJIginT abcopbuuio, TaKMxX KakK aJiloMMHUMSA MOHOCTeapaT WU
XeJlaTUH .

B HEKOTOPHX CJydasax, UTOOH NPOIJIUTE IOeMCTBUe JIeKapCTBEHHOTO
CpencTrBa, XeJjlaTeJIbHO 3aMelJIMThL abCcopbUM JIEKapCTBEHHOTO CPenCcTBa
OpY HOOKOXHOM WMJIM BHYTPUMMEIIEUYHOM MHBEKLUMM. OTO MOXeT OHTH
OOCTUTHYTO 3a cuer MCIIOJIb 30BaHMAa KUOKOM CYCIIeH3UU
KPUCTAJINIMUECKOTO WM aMOpdHOT'O MaTepMalsa C HUBKOM pPacCTBOPUMOCTLIO
B BoIme. CKOPOCTH IIOIVICUIEHMA IIpelapaTa 3aTeM 3aBMCUT OT erIo
CKOPOCTHM pacTBOPEeHMA, KOTopad, B CBOK ouepelb, MOXET 3aBUCETHL OT
pasMepa KPUCTaJIJIOB M  KPUCTAJJIMUEeCKOM  QOPMEH. AJIE TEPHaATUBHO,
3aMenJieHre adcopbuuM IIapeHTepallbHO BBOAMMOM JIeKapCTBEHHOM GOpPME
OCyWeCTBJIAeTCH oyTeM PacTBOpPEHUSA NI CYCIIeHOIMPOBaHMA
JIEKAPCTBEHHOTO CPEeOCTBa B MACJISHOM TPaHCIOPTHOM CpelCcTEBe.

OOpPMEL oJIsd VHBEKIVOHHEIX Iero M3T0TaBJIMBAT nyTeM
bopMUpPOBaHUSA MUKPOKAIICYJINPOBaHHEIX MaTpuil paccMaTpmBaeMBIX
coenVMHeHUM B OMopazsjlaTaeMHxX I[IoJIMMepax, TakKux KakK ODOJUIaKTUI—
IIOJINTJINKOJINL . B 3aBUCUMOCTHU oT COOTHOIEHN A JIEKAPCTBEHHOT'O
CpeICTBa U IOJIMMepa, a TakKxXe IIPMPONOE KOHKPETHOI'O IIPMMEHSIEeMOI'O
IoJiMMepa, MOXHO YIIPAaBJATE CKOPOCTBI BECBOOOXIEHMS JIeKapCTBEHHOTO
cpencTBa. llpuMepH OPYIMX OMOOelpalMpyeMbX IIOJIMMEPOB BKJIOUAT
IOJM (OPTODQUPH) M [OJU (aHTMOPMIOH) . Kpome Toro, IpellapaThH OJIid
MHBEKUVOHHEIX TOello I[IoJIydakT, BKJOUad JIeKapCTBEHHOE CpPpelCcTBO B
JIUIIOCOMEL, MUKPODMYJIECUM WJIM HAHOSMYJIBCUM, KOTOPEE COBMECTMMEL C

TKAaHBIO OpI'aHM3Ma.
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[lpennapaTel aTeHTOB MOTYT OBITH BBEIEHEH epopalibHO,
[IapeHTepalJibHO, MECTHO WJIM pPeKTaJlbHO. KOHeuHO, UuX IIPUMEHSOT B
dopmMax, MNOOXOOANMX IJIA KaXOoI'o0 M3 CIOCO0O0OB BBeleHMA. HallpuMep,
OHM BBOOATCH B Bumge TabJeToK WIM KalcyJl, OYTeM MWHBEKLUMN,
MHTaJAUuur, JIOCBOHa IOJ4 IJlal3, Ma3M, CYNIO3UTOpUsa, MHOY3UM; MEeCTHO
JJIOCLOHOM WMJIM Masbl; M PEeKTaJIbHO CYIIO3UTOPUAMU. I[IpedllouTUTelIbHEM
ABJIAETCA IIepopallbHOEe BBeOeHUe.

I;is mMcHOoJb30BaHMA B cIocobax TII0 HaCToAleMy M300peTeHMo
AKTMBHEIE COEIOMHEHMS MOTYT OBTH IIPeldOoCTaBJIEHEl caMu 110 cebe MM B
BUIe OdapMalleBTUUECKOM KOMIIO3UIMM, cCcoIepxamey, HaopuMmep, oT 0,1
oo 99,5% (boJjiee npemnouTmUTeJIbHO, oT 0,5 @mo 90%) axKTMBHOTO
VHTpelIVeHTa B COUYEeTaHMM C papMalleBTUUYECKM [IPUMEMIIEMEIM HOCUTEJIEM.

CriocoOB BBeleHMA MOTYT TakKxe of0ecCleuMBaTBCA IIepe3apssXaeMbMA
uim OuopasjaraeMeMy YCTPOMCTBaMM. B nocjlemHMe ToIOH pa3padoTaHH U
IPOTEeCTUPOBAHE  pa3JIMUHBEE IIOJIMMEepHBe YCTPOMCTBa C  MeIJIeHHHM
BEHICBOOOXOEHMEM 1In VIivo IJIA KOHTPOJMPYEMOM IOOCTABKM JIEKApCTB,
BKJIOUA 4 OeJIKOBEIE frodpapMalleBTUUECKME nperapaThH. MHOXeCTBO
OO COBME CTUMEIX [IOJIMMEPOB (BrJIOUA A TUOPOTENN) , BKJIOUA A Kak
fronerpanmpyeMse, TakKk ¥ HepacTBOPMMEE IIOJIMMEPH, MOT'YT OHTb
VCIIOJIE 30BaHE oJis bopMMpOBaHMA VMILJIaHTaTa oJis OJIMTEeJIEHOT'O
BEHICBOOOXIEeHNA COEOMHEHMS B KOHKPETHOM MUIIEeHEeBOM YyYacTKe.

ST CcoeIMHEHMS MOT'YyT OBTb EBBeIEeHH JIOOAM M OPYITHUM XMBOTHEM
OJIg JedeHMsa JIOOBIM [IOOXOOAIMMM CIOCOOOM BBeIOeHMs, B TOM UMCJIe
nepopaljlbHO, HaszaJIbHO, HalpyMep, C IIOMOMBI pPacCIHJIeHMS, pPeKTaJIbHO,
VMHTpaBarMHaJIbHO, IapeHTepaJlbHO, BHYTPMMHIIEYHO M MECTHO, B BUIE
[IOPOMKOB, Mazel WMJIM Kallejlb, BKJuUas OYKKaJIbHO M CYOJMHIBAJILHO.

HezaBucmMO oOT  BHOpaHHOTO crocoba BBeleHMHA  COeIVHEeHUd,
KOTOpHE MOTYT OHTL MCIOJIL30BAHH B [IOIXOIOAmMEeN TUIPaTUPOBaHHOM
bopme u/ bapMalleBTUUYECKME KOMIIO 3ULIUN 1o HaCTOAMeMY
n300peTeHN©D, O(OpMy©RT B (QapMalleBTHUUECKM I[IpHeMJIEMEE JIeKapCTBEHHEEe
bopMEHL  OBBUHBIMM  cliocoBamMu, M3BECTHBEIMM ClHelMaJMcTaM B IJaHHOM
obacTu.

dakTUUECKUE YPOBHMU OO 3E AaKTUBHEIX VHTPEeOVNeHTOB B
bapMaleBTUUECKUX KOMIIO3ULIMAX, I[IPENJIOXKEHHEX B IOaHHOM OIMCaHuMu,
MOXHO BapbMpPOBATH oJis [IOJIYyYEeHU S KOJIMUEeCTBa AKTUBHOTO

VMHT'pelrMeHTa, KOTOpoe oymeT SCDCDGKTMBHBIM C TOUKM 3IPEeHMA OOCTMXEHINA
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XKeJlaTeJIbHOT'O TepalleBTUYECKOT'O OTBeTa IJIS KOHKPEeTHOT'O IIallMeHTa,
KOMIIOBUIIMM M crnocoba BBeIOeHMA, 0e3 TOKCUUECKOTO BO3IOEMCTBUSA Ha
nauueHTa.

BrOpaHHEM YPOBEHBL HOO3MPOBKM OyIeT 3BaBUCEThL OT MHOXECTBAa
baxkTOPOB, BKJIOUA A AKTUBHOCTE KOHKPETHOTO COoenOVHEHUI VI
KOMOMHAIIMY COeOMHEeHUM, WJIM CJOXHOTO 2¢upa, COJM WMIM aMuia, IYTU
BBEeIOeHMsa, BPeMeHM BBEeIOeHMS, CKOPOCTHM BHIOEJIEHMS KOHKPEeTHOTO (BIX)
coemIuHeHUs (UM), OPOIOJIKUTEJIBHOCTUM JIeUeHUs, OPYIHUX JeKapCTBEeHHHX
CpeICTB, COeIMHEHUN /WM BelleCTB, MWCIOJL3YEeMEHX B COUETaHUU C
KOHKPETHEM (MI) coenMHeHMeM (aMM) , BO3pacToOM, [10JIOM, BeCoOM,
COCTOSHUEM, oBmyM 300POBEEM u IpennecTRyIen MeOVIIMHCKOM
UCcTOpMeNr IallMeHTa, OIpoxXondmero JieueHMe, U IIOHOOHHX (QaKTOpOoB,
XOPpOomO  M3BECTHEIX B  MeIMIIMHE. Kak 1npasBwuio, KOMITO3ULUKX 10
HaCTOAIEMY n300peTeHn MOTYT OBITH npelacTaBJIEHE B BOIIHOM
pacTBope, comepxameM  IIPUMMEPHO 0,1-30% wMac./o00. COoenVHeHNUs,
ONIMCAHHOTO B HAaCTOAMEM OOKYMEHTe, I[IOMMMO JIPYIMX BeNeCcTB, IJIA
[IapeHTepaJIbHOT'O BBeIeHMA. TUIMUHBEE IOMalla30HBE [OO03 BapbUPYKTCH
npubavsurensHo oT 0,01 mo npumepHo 50 MI'/KI' MacCH Tejla B IeHb,
oaBaeMble B BuAe 1 pa30BOM OO3H MIM 2-4 pa3OelJIbHEX »Oo3ax. Kaxmasd
paslejibHad JoO3a MOXeT CoIepXaTk OIOHO UM TO Xe WIM pPa3JIMUHHE
COeNMHEHUS 10 MU300peTeHU.

Bpau wiam BeTepHuHApP, ABJIAMUMCA  OOBUHHM CIIeUMaJMCTOM B
OaHHOM objacTH, MOXeT JIeTKO orpelelInTh u Has3HaAUUTh
TepaleBTUUYEeCKU 20peKTUBHOE KOJIMUEeCTBO bapMalleBTUUECKOM
KOMIIO3ULIMKM . HamnopmMep, Bpad WMJIM BeTeprMHap MOXeT HadaTk C OO3H
bapMalleBTUUECKOM KOMIIOBULIMM WM COeOMHeHMS Ha YPOBHAX HMXe, UeM
TpebyeTcsa OJIS IOOCTMXEHMS XeJlaeMOT'O TepalleBTUMUecKoro z3bdekTa, U
I[IOCTEIeHHO YBEJINYVBAThH OO3UPOBKY oo OOCTIVIKEHM A KeJIaeMOoT'O
sbdbexTa. «TepaneBTUUeCKM 5OPeKTUBHOE KOJIUUECTBO» COEOMHEHUS II0

OTHOIWEHNMIO K paccMaTpmMBaeMOoOMy Ccriocoby JIedeHNA OTHOCHUTCHA K

KOJIMYECTBY COeIllMHEeHIMA (CO@HMHeHMﬁ) B IIpeliapaTe, KOTOpoOe I1pn
BBeIcHNNA B BUIOE JacTM KeJjlaeMoTro pPeXxrMa JO3SMPOBaHMA (miis
MJIEKOIIMTaKrmero, IIpenriouyTrMTEeJIEHO, yeJIOBEKaA) oBJieruaeT CHMIITOM,

YilydimaeT COCTOAHNME WJIA sSaMelnjideT BO3HMKHOBEHNME 3aboJjieBaHUM B
COOTBETCTBMA C KIIMTHNY e CKM InprneMIIe MEIMI CTaHIOIapTaMl1 IJIA

paCCTpOﬁCTBa I COCTOAHNMA, rnogjiexameInro JIeYEeHNMIO, I
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KOCMeTUUeCKOM ueJbio, HalpuMep, npu pPasyMHOM COOTHOIEHUN
BHITOIE/PUCKa, OPUMEHMMOM K JIOOOMYy MeIMIMHCKOMY JieueHuo. OOBUHO
I[IOHATHO, uTo 20PeKTUMBHOE KOJIMUYEeCTBO COeIMHEeHUMN OyneT
BapbUpPOBaATLCHA B 3aBUCHUMOCTM OT Beca, IIoJjla, BO3pacTa U UCTOPUU
foJjie3HU CcyObekTa. HOpyrue QaKTOPH, KOTOPHE BJIMUAIT Ha 20OeKTUBHOE
KOJIMUeCTBO, MOTYT BKJIUaATL B Ccebda, HO He OI'paHMUMBAKTCAd WMHU,
TAXECThL COCTOSHMSA TIallMeHTa, PacCTpoMCTBO, IIoIBepraeMoe JIeUueHU,
CTabUJIBLHOCTD coeIVHEeHUS, npu XeJlaHuM, opyTron TUII
TepalleBTUUYECKOT'O aleHTa, BBOIMMOIO C COeIMHEeHMeM I10 M300peTeHMD.
Boapmyo of0myo »OO3Y MOXHO IOCTAaBJIATH HECKOJBKMMM I[IpMeMaMM al'€HTa.
Crioco6bul onpenejyieHUA 30PeKTUMBHOCTHA nu OO3UPOBKU M3BECTHEL

crenmajJgMcTaM B 2 IJDaHHOM obJjacTtu (Isselbacher et al. (19906)

Harrison'’s Principles of Internal Medicine 13 ed., 1814-1882,
BKJIDUEHO B HACTOSIMM IOOKYMEHT B KaudeCTBe CCHUJIKM) .

OBBUHO IIOOXOIOAmeM CYTOUHOM OO030M aKTMBHOTO COeIMHeHMS,
MCIIOJIE3YEeMOTO B KOMIIO3MUMAX WM CHocofax IO Uu300peTeHM©O, OyIeT
TakKoe KOJMUYECTBO COeIOMHEeHUM, KOTOopoe 4ABJAeTCS CaMOM  HU3KOU
no3o¥, »0OeKTHUBHOM IJIA IOJIyUeHUS TepaleBTUUYecKoTro 2>ddpekTa. Takad
s0bekTUBHAA OO03a OOBUHO 3aBUCUT OT (QaKTOPOB, OIMCAHHEIX BEHIIE.

[Ipy xejaHMM 20OeKTUBHYH CYTOUHYK OO3Y aKTMBHOI'O COeOUMHEHUS
MOXHO BBOIMTEL B BUIEe OIHOM, OBYX, Tpex, YeTHpex, NATH, MecCTr WU
foJjiee HOOmoO3, BBOOMMEIX OTIOEJIBHO Uepes COOTBETCTBYKINME MHTEpPBAJIb
B TeueHMe IOHHA, HeoOd3aTeJIbHO, B EeIMHMUHHBX OO3UPOBAHHHX (dopMax. B
HEKOTOPEIX BapraHTax OCyMeCTRBJICHU S HacToAameIro n300peTeHns
AKTMBHOE COeIMHEeHMe MOXHO BBOIMTE OBa WMJIM TpM pa3a B HOeHb. B
IPenlIouTUTEeJIbHEX BapMaHTaxX OCYMeCTBJIEHMS aKTMBHOE  COelMHeHNe
fymeT BBOIOMTLCS OIOMH pPa3 B IeHb.

[laumeHTOM, [IOJIy Y almyM TaxKoe JieueHue, ABJIAeTCH Jmoboe
XKMBOTHOE, HyXIOaKwlmeecd B I[IOMOIM, BKJKUYad I[IPMMaAaTOB, B UYaCTHOCTH,
Jioger, ¥ OPYTMX MIEKOIMTAMUX, TaKMxX Kak Jomany, KPYIIHHM poTraTHM
CKOT, CBMHBM ¥ OBLH, M IOOMAaIHAS IOITHMIA M »OOMallHMe XMBOTHEE B
1IeJIOM.

B HEKOTOPHIX BapMaHTax OCyMEeCTBJIEHNA cCoeIVIHEHUSA 1o
n300peTeHun MOTYT MCIIOJIL30BATLCH OTIOeJIbHO VI BBOIMUTLCSH

COBMECTHO C Oy IT'VIM B IOOM TepalrleBTMYeCKOTI'O areHTa. Kak
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VCIIOJIE3YETCH B HACTOAMEM HOOKYMEHTE, TEPMUMH «COBMECTHOE BBeIeHME»
OTHOCHUTCSA kK Joborm ©¢opMe BBeOeHMA IOBYX Wi 0oJiee pPa3JIMUHHX
TepaleBTUUECKMUX COeIMHEeHMM, TakK UYTO BTOpOe COoeIMHEeHMVEe BBOIUTCH,
TOoT'ODa KaK paHee BBeIeHHOe TepalleBTUUEeCKOe COeIMHEeHMe BCe elle
50PeKTUMBHO B OpraHu3Me (HamopuMmep, oba CcoeOMHeHMSI OOHOBPEMEHHO
50beKTUBHE y IallMeHTa, UYTO MOXeT BKJIIKUATL CUHepIHUecCckue 5O0PeKTH
IBYX coeIoMHeHUM) . Hanpumep, pas3JIMUHLHE TepalleBTHUUeCKMe COeIMHEHUS
MOTYT BBOIMTbBCSA JMOO B TOM Xe Ipenapare, Jubo B OTOEJbLHOM
opernapaTe, KaK OIHOBPEMEHHO, TaK UM I[I0CJeIOoBaTeJIbHO. B HEeKOTOPHX
BapMaHTax OCYMeCTRBJIEHUS pPas3JIMUHBEe TepalleBTUUEeCKMe COeIVMHeHUA
MOXHO BBOIMTB C MHTepBaJIoM B OIMH dYac, 12 uyacoB, 24 uyacoB, 36
JyacoB, 48 dYacoB, 72 4YacoB WM HeOeJau Jpyl' oT 1»npyra. TakuMm
oBpaz3oM, VHIOVMBULOYYM, IoJIyYanmmi TaxKoe JIeUueHue, MOXET
BOCIIOJIbL30BATLCHA KOMOMHUPOBAaHHBEIM sdbdexrTOM pPasJIMUHEX
TepalleBTUUECKUX COeIVHEeHUM.

IanHoe  wmM3B00peTeHME BKJIOUAET IPMMeHeHNE bapMalleBTUUECKHU
IpUeMIIEMEIX COJIEV COeIMHEeHUM TI0 U300peTeHMId B KOMIIO3UIMAX U
crocofbax IO HacCTodleMy M300peTeHMD. B HeKOTOpPEHX BapMaHTax
OCVYIIECTRBJIEHUA IIpenrojiaraeMele COJIM 10 M300peTeHMI BKJIOUAKT, HO He
OT'pPaHMUMBAKTCHd MMM, aJIKWUJIbHEE, IOMAJIKWUIIbHEE, TPUAJIKUIIBHEE WJINU
TeTpaalJlKMJIaMMOHMEBEE COJIM. B HEKOTOPHIX BapMaHTax OCylleCTBJIEHUSA
OpenrnojlaraeMele COJM I[IO HacTodAlleMy M300peTeHMI0 BKJIOUAKT, HO He
OTpaHMUMBAaTCAa UMK, coln L-apIMHMHAE, feHeTaMMHa, feH3aTHHA,
BeTanHa, TMIPOKCHUIAa KaJbLMULg, XOJIMHA, OMHOJIA, OIM>TaHoJIaMM1Ha,
O3 TUIIaM1Ha, 2- (DM3TUIIaMMHO)3TaHoJla, STaHoJlaMMHa, STUJIeHOMaMMHa,
N-MeTuJIIJIOKaMMHa, TIuipabammHa, 1H-uMupasoJsa, JuTHuE, L-JM3UHA,
MarHug, 4-(2-TUMOPOKCUBTUII)MOPQOJIMHa, NOMIepa3uHa, kKaausa, 1-(2-
TUIPOKCUBTUII) IMPPOJIMOMHAE, HaATPpUA, TPUMBTaHOJaMMHa, TPOMEeTaMMHAa WU
IIMHKa. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHUA I[IpenlojlaraeMele COJIU
1o M300peTeHuI BKJKOUAKT, HO He OoIl'paHMuMBawnTCcad uMmM, coJm Na, Ca,
K, Mg, Zn v OpyI'MxX MeTaJlJIOB.

OapMalleBTUUECKM TIIPUEMIIEMEIE COJIM TIIPUCOEIMHEHMS KUMCIIOT MOTYT
TaKXe CYIEeCTBOBaThk B BUIe pPa3JIMUHBHIX COJIEBATOB, TakKMX KakK C
BOOOM, MeTaHOJIOM, 2TaHOJIOM, OVIME TUIIGOPMaMUIIOM,
OMMETUJICYJIEQOKCUIOM M TOMY IHomoOHoe. Takxke MOXeT OBTH I[IOJIyUYeHa

CMeChb TakMxX COJIEBaTOB. VCTOUHMKOM TaKOoI'O CoJibBaTa MOXeT OBThb
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PacTBOPUTEIL KpUCTAJIMU3alNnA, COOTBETCTRYIMY pPaCTBOPUTEJO IpHU
IIOJIYUEHUNM WM KPUCTAJUIM3alUuM, WM TOOOUHHM IO OTHONEHMI K TaKoMy
PaACTBOPUTEIID. B HEeKOTOPEIX BapuaHTax OCYIIeCTBJIEHUA COJIBBAT
OIIMCaHHOTO COeOVMHEeHN A MOXeT OBITH COJIEBATOM C
OVME TUJICYJIE QOKCUIIOM.

KpomMe TOTO, B KOMIO3MUMAX MOIYT IIPUCYTCTBOBATH YBJIAXHAKINE
aTr'eHTH, BMYJIET'aTOPEH u CMa3HBamwlme ar'eHTH, Takme Kak
JaypuicyJbdaT HaTpusa M CcTeapaT Mal'HUuAg, a TakxXe KpaCuUTeu,
pas3nesinTeJIbHEEe aTl'€HTH, I[IOKPHTHUSL, IIOOCIaCTUTENM, BKYCOBHEe TOOaBKU
¥ apoMaTU3aTOPE, KOHCEPBAHTH M AHTHMOKCUIAHTE.

[MpuMepaMm bapMalleBTUUECKHA npreMJIEMBIX AHTUOKCHUIAHTOB
ABJISKOTCSA : (1) BOOOPAaCTBOPUMEE AHTUOKCHUIOAHTEH, Takme Kak
ACKOpOMHOBAA KUCIIOTa, TIUOPOXJOPHUI LUCTEeMHa, OucyJvdaT HaTpUA,
MeTa-0OUCYJIBEOUT HaTPpUA, CynsdUT HaTpMd ¥ TOMY IIOOOBOHOE; (2)
PacTBOPMMEIE B MacJje AaHTUMOKCHUIOAaHTH, TakKMe KakK acKopbuianajJjbMuUTaT,
OV TUIIMPOBAHHEIM TUOPOKCHUAaHU 3O (BHA) , OV TUIIMPOBAaHHEMN
rMopokcuToJyosr (BHT), JeumMTwMH, OpONMITaJljlaT, aJib@a-TOKOQepolsl u
ToMy IHnomo®Hoe; m (3) xXeJlaTHEHEe aTreHTH -OJS MeTaJlJlIoB, TakMe Kak
JIMMOHHAa 4 Kucjora, STUJIEHOIMaMMHTEeTpayKCyCcHada KM1cJoTa (SOTA) ,
copOMTOJI, BMHHAaA KMHCJOTa, docdopHad KUCIOTaAa M TOMY MINOIDOOHOE.

300peTeHue, TakuM o0OpasoM, B OCHOBHOM OIMCaHO, OHO OymeT
BoJiee TOHATHEIM CO CCHUIKOM Ha CcJenylmue IIPUMEPH, KOTOPHE BKJIIOUEHEH
IpOCTO IJIS LeJled MWIJIoCTPalMM HEeKOTOPHX AaCIeKTOB UM BapMAaHTOB
OCYIIECTRBJIEHMA HaCTOAMETIO U300peTeHusS W He IpelHa3HaueHH OJId
OTPaHUUEHUS MU300peTeHUd.

[TporMe PRI

AHAJIMTUYECKUE METOAEl IJid INpuMepoB 1-5

PeHTIeHOBCKAA IIOpOomKOBaAd HM@paKTOMeTpMH

PeHTIeHOBCKUE I[IOPOWKOBEE INOpaKTOI'PaMMEL [IoJIy4daln Ha
onbpakToMeTpe Bruker D8 ¢ mcnojsib30BaHueM uzjdydeHrsa Cu Ko (40 B,

40 w™MA), 0-20 roumomeTp, pacxoloMMoCTeE V4 ¥ TIIPMEMHHE MeJu,

MOHOXpPOMaTOP Ge u OeTeKTOop Lynxevye. [Tpubop npoBepAaeTCH
[IPOMBBOOUTEJILHOCTEIO C VCIIOJIL30BaHUEM CepTUOULIMPOBAHHOT'O
cTaHmapTa Corundum (NIST 1976) . [IporpamMMmHOE obeclieueHue,

MCIOoJIb3yeMoe g cbopa maHHeEX, OvJIO Diffrac Plus XRD Commander
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v2.6.1, ¥  IOaHHHE OpUIM  [IpoaHaJIMBUPOBAHEL M [IpedcTaBJIeHH  C
ucnoJib30BaHmueM Diffrac Plus EVA v15.0.0.0.

ObBpas3lLbe MCCIemoBallM B YCJIOBUAX OKpYXaKmel cpelds B BUIE
[JIOCKMX ILJIACTMHUYATHX 00paslioB, MCIOJbL3YS IIOPOIOK B TOM BMIEe, Kak
nojydeH. OOpasell OCTOPOXHO YIIaKOBHBAJM B IIOJIOCTH, pa3pe3aHHYK Ha
[IOJIMPOBAHHYK KPEMHMEBYI IJIACTMHY C HYJeBEM (QOHOM (510) . B
opoliecce aHaJlu3a ofpas3el IIOBOpauMBaJiIcd B  CBOeM  IIJIOCKOCTH.
[logpoBHOCTM CcOOpa IOaHHBIX:

-YIJIOBOM IOMarasoH: oT 2 nmo 42°20

-PasMmep mara: 0,05°20

-Bpemsa cobupanusa: 0,5 cex/mar

BSXX

AHaJM3 UMUCTOTH OCYWmEeCTBJAIM Ha CcuUCTeMe cepumu Agilent
HP1100, oBOopPYyIOBaHHOM OETEKTOPOM OVOIHOM MaTPUIIH, u C
MCIIOJIL30BaHMEM IMIpoTpaMMHOTO obecneuenmusa ChemStation vB.04.03 c
MCIIOJIb30BaHMeM MeTola, [NOOPODOHO OIMCAHHOTO HMXe B Tabjmue 1.

Tabauua 1
[TapamMeTpr BOXX

[TapaMeTp BHaueHue

PeBepcuporaHHad dpasa C I'palMeHTHBEM
Tun croocoba
DIIOUPOBaHUEM

1 Mr/mi B BomHOoM 20 MM aleTaTe
[loonroToBKa obpa3la
amMMoHMsa, pPH 5,0

KoJioHKa Waters Atlantis C18, 100A, 3 MKM
TeMIIepaTypa KOJIOHKU 25°C
OBLeM UHBEKIIVA: 5 MKJI

InvHa BOJIHEL ODeTeKTopa,
254 M, 4 HM
NPONyCKHad CIOCODHOCTH

CKOPOCTL IIOTOKA 1,0 m/mMuH.
looBwxHasa dasza A 20 MM BOOHHIM alleTaT aMMoHMsa, pH 5,0
[NonemwxHasa daza B MeTaHOJ

$ TIOOBUXHOM
BpeMsi (MMH. )
T'paIMeHTHEM Tpaduk basm A

0 100
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5 5
8 5
8,1 100
le,1 100

[Tospu30BaHHasa CceBeToBasd MMKpockonusa (PLM)

OBpasubl M3ydaj Ha IOJIAPM30BaHHOM CBeTOBOM MMKpockoIle Leica
LM/DM c uUMdpoOBOV BUIeOKaMepOM IJIS 3axBaTa M300paxeHus. HeboJblmoe
KOJIMUeCTBO KaxIooro ofOpaslla IIOMelaJlM Ha CTeKJISHHYI ILJJacTUMHKY, 15
YCTaHOBJIEHHYIO B VIMMEPCHOHHOM Maciye u IIOKPHITYIO CTeKJIOM
CKOJIBXEeHUS, IpuueM OTHeJIbHHe YacTHUHE OBJIM KakK MOXHO 0oJiee

pasznejieHH. OO0pa3ell paccMaTpUBaJICAd C COOTBETCTBYKIMM YBeJIMUeHMEM
M YaCTUUHO IIOJISPMU30BAHHLEM CBETOM, COEOMHEHHEIM C A JIOXHO-IBETHEM
GUIIL TPOM.

[lpyMep 1: CuHTe3 QOPMH 1 OVTEM KPUCTAJIM3AIMU M3 METaHOJA

B CTeKJISHHLM cocyn OTReMNVBaJIN aMOpPOGHEI HUKOTHHAaMMUII
MOHOHVYKJIeoTHn (565 Mr) m pmobaBjagnm MeTaHoJs (10,0 wmi) . IloJdJydeHHYO
B3BEeCh IIepeMelMBalJM IIPpM KOMHATHOM TeMIlepaType B TeueHre 4 U U
3aTeM »O00aBJAJIM OOINOJIHUTEJNBHYKR nopumio MeOH (10,0 wmia) . HMMmewnmeecs
TBeploe BemecTBO 0eJIoTo LiBeTa BHIOSJAIM IyTeM OMJILTPOBAHUA WU
3aTeM CymIMJIM B BaKyyMe IIpM KOMHATHOM TeMIepaType B TeueHHUe
OpUbIMU3UTEJIEHO 16 U C TOoJIydeHMeM KpUCTallJIMdecKoro QopMmel 1 OeTa
HMKOTHMHaM1IOa MOHOHYKJIEOTHIA, Kak IIoKasaHo IIOPOIMKOBEM
PEHTTEeHOCTPYKTYPHEIM aHaJu3oM (459 mr, BeIXOOD 81%).

[IpuMep 2: CuHTes GOpMH 1 OYVTeM KPMCTaJIM3allMM M3 BOILH

B CTeKJISHHHEM COCYI OTBellMBaJM aMopdHBEl ©0eTa HUKOTHMHAMMUI
MOHOHYKJIeoTHn (605 wMr) wm pofapJjdajM OEeMOHUBUPOBaHHYyK Bomy (600
MKJI) . IToce KpaTKOBPEMEHHOTO BCTPAXMBAHUSA o6pa30BHBAJICH

IpO3pPauHEll pPacTBOp. YacThk S2TOTO pacTBopa (mpubiams3uresbHo 200

MKJI) paclIpelesyia B OTHEJILHHI COCYI U oxJjaxiaiau o 5°C B TeueHue
OpUOIU3UTEeJIEHO 16 u. BrOejieHHOe O0eJice TBeploe BeEWeCTBO BHIEJIAIU
dunerTpOBaHMEM ¥, KakK IOoKasaJl IIOPOMKOBEM PEeHTTEeHOCTPYKTYPHBN
aHaJlM=3, OHO MIPpeICTaBJIAJIO CODOM KpUCTaJlIMYeCKurn oGopMy 1 OeTa-
HUKOTMHaMMIa MOHOHYKJIeOTHIa (BHXOLN He OIpeNelIAJICA) .

OpumMmep 3: CuHTe3s dopMul 1 nyrTeM mmbddy3mm nDapoB Oojuag SCXRD
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B CTeKJISHHHEM COCYI OTBemlMBaJM aMopdHbEl ©OeTa HUKOTHMHAMMUI
MOHOHYKJIeoTHn (605 wMr) wm gpofapJjdjM OeMOHU3UPOBaHHyK Bony (600
MKJI) . [Tocae KPaTKOBPEMEeHHOTO BCTPAXMUBAHUSA 0Bpa30BHBAJICH
IpO3pPavHEl pPacTBOP. YacTb 2TOT0 pacTeBopa (100 MKI) pacopenesdasnm
B OTHEJILHHM COCYI, KOTOPHM IIoMemaJX B OOJbNUNM CcOoCyId, CcoIepXamun
MeTaHoJ (500 wMKJI), Tak UYTO IHapH MOIJIM CBOOOOHO IUGOYHIUPOBATH
MexXmIy oBomMm cocynmaMu. BoJsbmmia cocyn TepMeTU3UPOBAaJIN u
BHIOCPXUBAJIM IIPM KOMHATHOM TeMIlepaType B TeueHMe IpUOIM3UTEIILHO
16 u, mociyie uero o0Opa30BHBAJIOCL BOeJjioe TBeploe BemecTBO. OTOMpasiu
obpasell HSTOTO TBEPIOTO BelleCTRBa, n ¢ 1nomompi  SCXRD  OBUIIO
[I0OKa3aHO, UYTO D2TO KpHUCTaJIMueckasa ¢opMa 1 ©OeTa-HUKOTHMHaMMIA
MOHOHYKJIeOTHUIA .

[MpuMep 4: CuHTe3 OOPMEL 2

B CTekKJISHHHEM COCYI OTBellMBaJIM aMopdHbElM ©OeTa HUKOTHMHAaAMMUI
MOHOHYKJIeoTHHn (568 w™Mr) m gpobaBiagam JIMCO (10,0 wMi) . IloJdydeHHYO
B3BeChH [IEpPEMENVBaJIN npu KOMHATHOM TeMIIepaType B TeUueHHMe

opubansnuTesisHO 20 u., JMenlleecsa TBepOoe BelleCTBO OeJIoro LeeTa

3aTeM BHIOEJAJIM IyTeM OUIIBTPOBaHMA, IIPOMBRBRAJIM alleTOHOM (3x1 M) u
CYMNUIIN B BaKyyMe opu KOMHAaTHOM TeMIlepaType B TeueHNe
OPpUOIIU3UTEJIEHO 16 U C I[IOJIyYEeHMeM KPpUCTaJJIMUecKoTo GQopME 2 OeTa
HUKOTHMHaMMIa MOHOHYKJIeoTuma (501 Mrp, BExXOm 72%%).

* Ha OCHOBaHMM IIPenloJIOXEHMSA, UYTO BEIeCTBO IIPelCcTaBJIgeT
cobom MOHOCoOJbBaAT c IMCO

[MpuMep 5: ViccamenmoBaHue TpexMeCIUHOM CTabUILHOCTHU n

bopcHUPOBAHHOM IerpalallM aMopdHOTO UM KpUCTaJJaMueckoro NMN

Obpasusl amopdHOoTOo NMN M NMN KpUCTalIMUeCcKOoV GopMul 1 XpaHUIU
B BUIE TBepPIHX BemecTB HOpu 25°C/0% oTHOCUTeJILHOM BJaxHocTu (RH) u

40°C/75% RH B TeueHMVe Tpex MecdAleB. O00pas3lu OBJIM [IONTOTOBJIEHH B
IBYyX DK3eMILIgpaxX CcoO CMemeHeM B 2 Heneau. KaxOweli perJMkaT
XpaHUJICA B pasHOM KOHTeWHepe.

PenmukaT 1 T1@oMemlajdM B OTKPHTHEHM cCocyn mjsa BOXX, KOTOpeM
IoMemaar B TepMeTMUHHM  CUMHTWIIJISLUMOHHHY — GJIaKoH, conepXxammun
HaCHIIEeHHH) pPacTBOP COOTBETCTBYKIEN HeOpTaHMUeCKOM cosm (Tabimua

2). 9OTM ob0pa3lb aHaJIu3upoBalM C nomomer BOXX, 1H AMP, XRPD wmu
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IIOJIAPUMB0BAHHOM CBETOBOM MMKPOCKONMM (PLM) BO BpPeMeHHHX Toukax 4,
8 m 12 HepmeJib.

PerMkaT 2 XpaHWJICA B TepMEeTHMUYHOM KopoOKe C pPeLulIMeHTOM,
comepXalyM HAaCHIMEeHHHM pPacTBOP COOTBETCTBYHIMEN HeOopTaHWUYeCKOM
commu (Tabauua 2). O9TM obOpaslbl aHalM3UMPOBaJIM C IIoMombi BIOXX BoO
BPEMEeHHEX Toukax 2, 6, 10 u 12 Hemesab. O06pasuw nopu 25°C/0%
OTHOCUTEJILHOM BJIAXXHOCTHU XPaHUJINCE B TepMeTUUYHOM KOpoOke,

comepxamer ocymmuTesb (P,0s) .

Tabauua 2
Ycnorusz Heopraumueckas colb/
ATeHT ancopOuumn
25°C/0% RH P20s
25°C/60% RH NH,4NO;
25°C/97% RH K250,
40°C/75% OB NaCl

AMOpdHOE BemecTBO OCTaBajloChk 0e3 M3MEeHeHMM C TOUKM 3PeHUs

(]_)OpM.BI TBepIOoI'O BeelleCTBa U MOp(]_)OJ'IOI‘I/H/I acTul I1ocJie XpPaHeHMA B

TeueHme 12 Hemesb Inpu 25°C, 0% OTHOCUTEJILHOM BJIAXHOCTM. CHIMKEHME

Uy CcTOTH HabJmwopmajocs ¢ 98,2% (Bpema 0) mo 95,5%  (Bpemsa 12
HeneJib) . OCHOBHOEe BO3pacTapiee 3arpAa3HeHNne, HabJmogaeMoe c

nomomen BOXX, smomporasm nopu RRT 1,73 M OHO COOTBETCTBOBAJIO

HMKOTMHaMUOY (2,8% BO BpPeMeHHOM Touke 12 HepmeJsib) (cM. Tabauue 3
u 4.)
Tabauila 3

Mpodnam uUMCcTOTH 1[I0 BOKX amopdHoro NMN M KpUCTAJIJIMUECKOM

bopmMel 1 NMN npm t=0

RME-1304-063-01
JO07086 (aMopbHEDT)
(KpUCTaLIINYeCKMIA)

RRT % IIowann RRT % nnowanu
0,70 0,47 0,69 0,15
0,76 0,10 0,75 0.09
1,00 98, 56 1,00 99,52

- - 1,31 0,06

_ - 1,46 0,01
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- = 1,48 0,03
- - 1,53 0,01
1,76 0,87 1,74 0,12

AMOPOHEI MaTepMrall KPUCTAJJIM3YEeTCsS I[IpU XPaHEeHUM IIPpM MeHee
25% wmim BoJbller OTHOCUTEJILHOM  BJIAXHOCTHU, narasga o¢opmy 1 cC
UTOJIbYaTOM MopdosioTrmelr. BBUJIO IIOKa3aHO, UYTO XMMMUecKasd UMCTOoTa
YMEHbIIaeTCsS TIPU XPaHeHUM BO BCeX MUCIHTAHHBEX YCJIOBUAX, OCODEHHO
npu 40°C/75% RH. OcHOBHOe HabJjoIaeMOoe Bos3pacTaplee 3arpd3HeHue
Takxe IpencTaBJigaiio cobonr HMKOTMHAaMU (RRT=1,73). UmucToTa
BelecTBa nocje 12 Hepmeabs 1npu 40°C/75% OTHOCUTEJILHOM BJIAXHOCTU
omnpelejyajacb Kak 67,5% (pennmkaT 2), a CoOIOepXaHMEe HUKOTHMHaMMIA
cocrTarygaino 20, 6%.

Kpucramnnueckoe o¢opMa 1 ocTapajachk 0e3 M3MeHeHMM C TOUKU
3peHusa TBepIoTo BelecTBa M MOPOOJIOTMM YacTHIL IIPM BCexX YCJIOBUAX
MCIIHTaHMM . BemecTBO 0OCTaBaJIOCh XMMUUECKM UMCTHEM (~99,3%) nocisie 4
HeIeJlb XpaHeHMd IIpM BCexX YCJIOBUAX MCOHTaHuM. He®oJbmoe mHNaleHue
UMCTOTH HabjmomaJiochk 3a IOpenejlaMM 5STOM BPpeMeHHOW TOUKM. XpaHeHUue
npu 25°C/0% RH oka3ajiock Haubojee OJIATONPUATHEIM YCJOBMEM IJIg
crabuiabHOCTM oOfOpa3lla, TakK KaK aHaJluz udepe3 12 HeleJsb IIoKasall,
uyTo ofpazel mMesn umucToTy 98,9% M comepxaHMe HMKOTMHammma 0,38%.
HamboJblmee M3MeHEeHMEe UMCTOTH HabimomaJiock Yy 00pas3lioB, XPaHAMUXCH
IpY BEICOKOM TeMiepaType (40°C) miM BHCOKOM BJaxHocTu (75% RH, 97%

RH) . UmcToTa cCcHmMXajack c 99,5% 1mo 95,8% nocyie 12 HenmeJb IOpuU

25°/97% RH m pmo 90,7% nocjye 12 Hepesbr npu 40°C/75% RH. HauboJjee

pacrnpocTpaHeHHEM 3arpAa3HeHneEM BO BCex YCJIJIOBUAX ABJIAJICH
HukoTHMHaMmun (RRT=1,73 wMmH). 9TO 3arpsa3HeHMe yBeuuwmjock c 0,12%

(Bpemsa 0) mo 3,46% nocjye 12 Hemesb kak npu 40°C/75% RH, Tak u nOpu

25°C/97% RH.

PesymnbTaTel BOXX OBJIM COBMECTHMME MeXIOy pelljiMKaTaMy, OIOHaKO
BoJiee OHCTPOE pa3JioXeHMe HaOIOIAaJIOCk Y pPelJMKaTa 1. BO3MOXHOe
BIMAHME MOT OB OKas3bBBaTh MeHLBIIMM pa3Mep KOHTeMHepoB, UTo
noTpeboralo OH MeHbIlIe BpeMeHU OJjisa YPaBHOBeIMBaAHU A
COOTBETCTBYIIMX YCJOBUM XpaHeHU. B Tabmmuax 4-7 IpUBEOEHEH

pe3syJIbETaTH, IIOJIYYEeHHEIE IIJIA PEeIlJIMKaTOB 1 u 2.



Tabauiua 4

MccaenoBaHre CTabMIBHOCTM M QOPCUPOBAHHOM IeTpalallliu:

6’7

PesyJgbTaTH OJIA aMOp(l)HOI‘O BemecCcTbBa pelljlMKaTa 1

NUsBecCcTHaAsA
BpemMeHHas UmcroTa
ID ofpaBsua YcnoBusi JaHHHEe HaOmogeHMUM XRPD npuMech * PLM
TOuKa (%)
(%)
TBeEpOOE BelmecTBO | Bes Bes
J07087 25 0 4w 4 HepmeJM 96,9 1,81
- feJjioTo ULBeTa M3MeHeHUM V3MeHeHUM
25°C, TBeprnoe BemecTBO | Bes Bes
J07087 25 0 8w 8 HeIneJlb 95,8 2,44
- 0% RH BeJioTO LBeTa M3MEeHEeHUN U3MeHEeHUN
TBepOoe BelecTBO | Bes Bes
JO7087 25 0 12w 12 "HepeJb 95,0 2,81
- feJjloTo ULUBeTa M3MeHeHUM V3MeHeHUM
MTOJIbUATE
TBEPIOE  BEMECTBO e YacCTULH
JO7087 25 60 4w 4 HemeJu dopma 1 96,9 2,13
- KOPMUHEBOT'O LBEeTa oo ~75=
100 MM
TBEPIOE  BEIMECTBO
25°C,
KOPUYHEBOTO
JO07087 25 00 8w 60% RH 8 HeImeJib dopma 1 95,2 3,46 -
- uBeTa, [IJIOTHO
yIlakOBaHHOE
TBEepIOe  BEUEeCTBO UTOJIbYaTH
J07087 25 60 12w 12 Hepmesb | KOPUUHEBOTO Popma 1 95,7 3,46 € YaCTULH
uBeTa, IIJIOTHO oo ~75-
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yIlakoBaHHOE 100 MM
MUTOJIbYaTH
TBEPLOE BEIleCTBO
J07087 25 97 4w e UYaCTMUILIH
- 4 HenmeJn feJioTo upetTa, | dopma 1 97,1 2,44
oo ~75-
OUeHb BJIaXHOEe
100 MM
YaCcTUUHO
epeme Ommi B
25°C,
J07087 25 97 8w 8 HeneJlb XMIKOEe CcOoCcTOoSAHMEe. |H.I. - - -
97% RH
XUIKOCTD XeJITOTO
uBeTa
epele Ommi B
XMIOIKOEe COCTOSHME.
J07087 25 97 12w 12 HemeJlb H.I. - - -
- T KUOKOCTB KeJITOTO
1uBeTa
IIJIOTHO MIT'OJIbYaTE
YIIaKOBaHHOETBEPIO e YaCTULH
JO7087 40 75 4w 4 HenmeJn dopma 1 91,3 6,70
- T e BelleCTBO oo ~75-
40°C, KOPUUHEBOTO LBeTa 100 MM
75% RH TIJIOTHO
YIIaKOBaHHOETBEPIO
Jo7087 40 75 8w 8 HeIeJlb dopma 1 76,9 14,23 -

e BeleCTBO

KOPMUYHEBOT'O LBeTa
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J07087 40 75 12w

12 HeImeJib

OUYEeHb

TBepOooe BemeCTBO,
BJIaXXHOE

YepHOTO LIBeTa $

dopma 1

*HUKOTHMHAaMUI

*AHanmMs BOXX He npoBOOMIICH,

(RRT=1, 73 MmMH)

CrnexkTpu 'H AMP coIUIaCylTCS CO CTPYKTYPOM BemecTBa BCeX 00pasloB.

Tabauiia 5

lccaenoBaHre CTabMIILHOCTM M GOPCUPOBAHHOM OeTpamalllu:

PesyJabTaTH OJIA KpUCTaJlJIMdeCKOT'O BelleCTBa pellJIMKallliM 1

TakKk KaK BeC He MOI' OHTb CT&@MHMBMpOBaH OJIA TIOOT'OTOBKU o@pasua.

UsBecTHaAS
BpemMeHHas UnucroTa
ID obpasua YcnoBusi JanHEle HaBIIOOeHWUN XRPD IpuMech* PLM
TOUKa (%)
(%)
UTOJILUAaTHE
RME-1304-63- TBEepOOe BEmeCTBO Bes
4 HenmeJib 99, 4 0,25 YaCTHULE IO
01 25 0 4w Bejioro 1LBeTa V3MeHeHUM
- ~75 MKM
UTOJIbUaTHE
RME-1304-63- 25°C, TBEPIOE BElleCTBO Eez
8 HeImeJlb 99,2 0,33 YaCTULE IO
01 25 0 8w 0% RH ©eJIoTo LBeTa M3MEeHeHUN
- ~75 MKM
UTOJIbUYaTHE
RME-1304-63- TBEepOoOe BeEWeCTBO Bes
12 HepeJb 98, 9 0,38 YJacCTULE OO
01 25 0 12w Bejioro 1L BeTa V3MEeHEeHUM
- ~75 MKM
RME-1304-63- CBETJIO— Bes UTOJIbYaTHE
25°C, 4 HeIeJlb 99, 3 0,34
01 25 60 4w KOPMUHEBOTO IlIBeTa | M3MeHeHUM YaCTHULE OO
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60% RH TBepOoe BEIeCTBO ~75 MKM
CBETJIO—
UTOJIbYaTHE
RME-1304-63- KOPUUHEBOTO LBeTa Bes
8 HeImeJib 98,9 0,63 YacCTULE OO
01 25 00 8w TBEepHOOE BeMeCTBO, | M3MEeHeHUMN
- ~75 MKM
PEIXJIEIE YaCTUILE
CBETJIO—
UTOJIbYaTHE
RME-1304-63- KOPUUHEBOTO LBeTa Bes
12 HepeJb 98, 2 0,98 YacTULEL IO
01 25 60 12w TBepIoe BEemMeCcTBO, | M3MEeHeHUM
- = ~T75 MKM
PHIXJIEIE YaCTULE
UTOJIbYaTHE
RME-1304-63- TBEepOOe BEMeCTBO Bes
4 HenmeJib 99, 3 0,49 YaCTULE
01 25 97 4w BeJjioro LBeTa V3MeHeHUM
- - = <75 MKM
UTOJIbYaTHE
RME-1304-63- 25°C, TBepHOoe BeleCTBO EBes
8 HeIeJlb 98, 3 1,38 YaCTHULE IO
01 25 97 8w 97% RH feJloTo ULUBeTa M3MEeHEeHUN
- 75-100 MKM
TBEPIOE BEMEeCTBO UTOJIbYaTHE
RME-1304-63- Bes
12 "HepeJb feJjioro uUBeTa, 95, 8% 3,46 YaCTULH
01 25 97 12w M3MeHeHUM
T BJIaXHOE <75 MKM
UTOJIbYaTHE
RME-1304-63- TBEepOOoe BeEWeCTBO Bes
4 HenmeJib 99, 2 0,406 YJaCcTULE OO
01 25 75 4w 40°c, BeJioro LpeTa M3MEeHEHUN
- T ~75 MKM
75% RH
RME-1304-63- TBepnoe BEIeCTBO Bes MUTOJIbYAaTHE
8 HeIeJlb 97,7 1,38
01 25 75 8w feJioro LBeTa C V3MeHeHUM YacTULE IO
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naTHaMM ~75 MKM
OpaHXeBOT'O IIBETA
TBEPLOE BEIEeCTRBO
UTOJIbYaTHE
RME-1304-63- KOPUUHERBOTO Bes
12 HepeJb 90,7 3,46 YaCTULE
01 25 75 12w LIBeTa, OUeHb M3MeHeHUM
eI <75 MKM
BJIQXHOE
*HMkoTMHaMmn (RRT=1,73 MMUH)
‘Bec He MOXeT OHTH CTaBMIM3BUPOBAH. BHJIO IPUHATO HPUOIM3UTEJIbHOE 3HadueHMe.
CrnexkTpel 'H SAMP comjlacylonTcd CO CTPYKTYPOM BelecTBa BCcex 00pasloB.
Tabauiia 6
PesyJIbTaTH MCCJeOoBaHMAa (OPCHUPOBAHHOM OelpalallMM OJIS aMOpdHOT'O BemecTBa pellyiMKaTa 2
UsBecTHaAS
BpemMmeHHas UnucroTa
ID obpaskia YcnoBusi OauHEe HaOIoOeHMM npmuMech*
TOYKa (3)
(%)
TBEPIOE BEMECTBO CBETJIO—
JO07087 25 60 2w 2 HemeJu XKeJITOTO LIBETa, OUEeHb ILJIOTHO 97,4 2,14
yIIaKOBaHHOE
CBETJIO-KOPUUYHERBOE, ILJIOTHO
J07087 25 60 ow 25°C, 6 HenmeJib 97,4 2,006
- yIIakoOBaHHOEe
60% RH
CBETJIO-KOPUUYHERBROE, ILJIOTHO
J07087 25 60 10w 10 HeneJb 96,0 2,92
yIlaKOBaHHOE
CBETJIO-KOPUUYHERBROE, ILJIOTHO
J07087 R2 25 60 12w 12 HeDmeJb 96, 2 2,32

yIIakKoBaHHOe
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[JIOTHO YyIIaKOBaHHOETBepIoe
JO7087 25 97 2w 2 HemeJwu 97,8 1,79
- BelecTBO OeJIoTo IIBETAa
TBeploe BEeMmecTBO O0eJIoTo
JO7087 25 97 6w 6 HeleJb 96,5 3,01
- 25°C, IIBeTa, OUeHb BJaXHOoe
97% RH TBepOOe BelWeCTBO OeJloTo
Jo7087 25 97 10w 10 HegneJsib 94,9 4,39
- IIBeTa, OUeHb BJIAXHOE
TBeploe BeMmecTBO 0eJIOTO
Jo07087 25 97 12w 12 HeneJib 91,5 7,02
- IIBeTa, OuUeHb BRJAaXHOE
[JIOTHO YIIaKOBaHHOETBepIoe
J07087 40 75 2w 2 Hemeu 94,6 4,61
- T BelleCTBO KOPUUHEBOI'O LBEeTAa
TBeploe BEMeCTBO TeMHO-—
JO07087 40 75 6w 6 HeIeJb 88,0 8,22
T 40°¢C, KOPUYHEBOT'O LBeTa
75% RH TBeploe BEMeCTBO UYEepPHOTO
Jo07087 40 75 10w 10 HeneJib 75,9 16,18
- uBeTa
TBeploe BEMeCTBO UYepPHOTO
J07087 R2 40 75 12w 12 HeneJb 67, 5% 20,60
- IIBeTa, OUeHb BJIaXHOe
*HUMKOTMHaMmn (RRT=1,73 MMH)
*Bec He MOXET OHTL CTabMIM3UPOBaH. BHIJIO NPUHATO NPUOIM3UTEJILHOe 3SHaueHMe.
Tabauiia 7
Pe3yJIbTaTH MCCJEeOOBRBaHMA QOPCHMPOBAHHOM mOerpamdaluy OJIS aMOpdHOT'O BemecTBa pelliMKaTa 2
ID obpasua BpemMeHHas UmucroTa NsBecTHaAsA
YcnoBusi JaHHEe HaOJIooeHMMI
RME-1304-63-01-_ TOUKA (%) npuMeck* (%)
25 60 2w 25°C, 2 Hepmenm TBeploe BEMeCTBO OeJIOTO 99, 6 0,19
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25 60 6w

25 60 10w

R2 25 60 12w

60% RH

uBeTa

6 HeIeJlb

ITIJIOTHO
YIIaKROBaHHOETBEepOoe
BemeCTBO CBEeTJIO—

KOPMYHEeBOI'O LiBeTa

99,5

10 HemeJib

TIJIOTHO
YIIaKOBaHHOeTBepgoe
BemeCTBO CBeTJIO—

KOPMUYHEBROT'O LBeTa

99,1

12 HeImeJib

ITIJIOTHO
YIIaKROBaAaHHOEeTBepOoe
BemeCTBO CBeTJIO—

KOPMUYHEBROT'O LiBeTa

98, 8

25 97 2w

25 97 6w

25 97 10w

R2 25 97 12w

25°c,
97% RH

2 HeIeJln

TBEepOOe BEmMeCTBO OeJloTo

uBeTa

99,5

6 HeIeJlb

TBEepOOe BEWeCTBO O0eJloTo

IoepeTa, OUeHbB BJIaXHOE

99,4

10 HemeJib

TBepOOe BEWeCTBO 0eJloTo

IoepeTa, BJIaXHOE

98, 6

12 HemeJib

TBEepOoOe BelleCcTBO 0eJloTo

uBeTa, BJIAXHOE

98,4

40 75 2w

40°c,
75% RH

2 HeIeJu

TBepOOe BeleCTBO OeJloTo

oepeTa

99,5




74

40 75 6w

40 75 10w

TBepOOe BEWeCTBO O0eJloTo

R2 40 75 12w

6 HenmeJb uBeTa C IATHaMU 99,14 0,27
OpaHXeBOT'O LBeTa
PEIXJIEIE YaCTULE CBETJIO—
10 HepeJb 98, 8 0,49
KOPMUHEBOTO LiBEeTa
PEIXJIEIE YaCTHULE CBETJIO—
12 HegneJb 97,4 0,77

KOPMUYHEeBOI'O LBeTa

*HUKOTUHAMUI

(RRT=1, 73 MHMH)




75

BruiwueHMe NOCPEeICTBOM CCHUIKU

Bce nybaukaluM M [DaTeHTH, YyIOMMHaeMBle B ITaHHOM [OOKYyMeHTe,
BKJIOUEHH IIOCPEelNCTBOM CCHJIKM B TIOJJHOM o8heMe, Kak ecJiM OB KaxIasd
oTneJibHad nySauMkKaluuMsa WIM TIIaTeHT ObJIM KOHKPEeTHO U CleluallbHO
BKJIOUEHH TIOCPEelICTBOM CCHJIKM. B cilydyae [POTHUBOPEUMM CJelyeT
PYKOBOIACTBOBATLCA HAaCTOAmMeNM 3agBKOM, BKJUad BCe IIpUBeIeHHHEE B
Hell oOIpeleJIeHUA.

OKBUBAJIEHTH

HecMmoTpsa Ha TO, yTo OIMCAaHH KOHKpPETHEHEe BapMaHTH
oCymecTBJIeHUS  00BekTa M300peTeHusd, BHIIEIIPUBEIEeHHOe  OIMCaHue
ABJISETCHS WIIOCTPATUBHEIM, HO He OTPaHUMUMBAKIMM. MHOTME BapMaHTH
n300peTeHra CTaHyT OUeBUIHH CllelMaJuMcTaM B  IOaHHOM  o0JlacTu
TEeXHUKM TIPUM PACCMOTPEHUM HaCTOAMeTo ONMCAaHMA U OpelCTaBJIEHHON
Hke  QOopMyJIEl  M300peTeHMd. IIoJIHEMM o0beM M300peTeHud cJelyeT
OonpenesyiATL CO CCHBJIKOM Ha OopMyJly HM300peTeHUs, a TaKke IIOJIHHIM
ofbeM BSKBMBAJIEHTOB, ¥ Ha HacTodllee ONMCaHMEe BMeCcTe C TaKyMu

BaprMaHTaMM .
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$OPMYJIA U3BOBPE TEHNA

1. KpucrajumMmueckoe CcoeIMHEeHMe, UMellee CTPYKTYPY OGOPMyJIH

(L),
7 o o)
~— N[,_ “\\\ Il:I) -
OH
2. KpMCTaHHMT{eCKOG COeIVMHeHNe I10 IT. 1, Ioe COeIMHeHNe

aBJjideTcsa ©Oe3BOOHEIM.

3. Kpucramnmnueckoe CcoOeIMHeHMe IO II.2, KMeKlee 3HaueHus 20
20,03, 20,14, 21,83 n 25,73.

4. Kpucraniuuyeckoe COeIMHeHMe II0 II.3, uMenlee 3HaueHus 20
20,03, 20,14, 21,03, 21,83, 23,08, 23,39, 25,73 u 26,59.

5. KpucTajummmMuecKoe COeIMHeHMVe [0 .4, uMeomee 3HaueHus 20
7,70, 11,54, 12,64, 16,03, 18,99, 20,03, 20,14, 20,83, 21,03,
21,83, 23,08, 23,39, 25,48, 25,73, 26,59 u 29,78.

6. Kpucrajumueckoe coeguMHeHMe IO 1.5, uMmenmee 3HaueHus 20
7,70, 9,95, 11,54, 12,64, 16,03, 18,18, 18,99, 19,16, 19,44,
20,03, 20,14, 20,83, 21,03, 21,83, 22,44, 23,08, 23,39, 23,89,
24,08, 24,53, 24,68, 25,05, 25,48, 25,73, 26,08, 26,59, 27,33,
27,67, 29,78 u 29,92.

7. Kpucrannuueckoe CoeIMHEHHUE info) .6, VMeplee
odpakToTpaMMy IO CYIecTBY, KaK I[IokKa3aHo Ha OUI'. 1, OTMeUeHHY
Kak ¢oopma 1.

8. KpucramimMueckoe COeIMHeHMe IO 1II.1, TIoe CcoeIuHeHUe
IpencTaBJisgeT COOOM COJIBEBAT C OMMETUIICYJEDOKCHUIOM.

9. KpucrajmMueckoe CoOeIMHEHMe IO I1.8, uMellmee 3HaueHus 20
8,29, 17,39, 19,54, 22,78 nu 22,98.

10. Kpucra/uiMueckoe coeOuHeHMe II0 I1.9, wuMenmee 3HaueHusd 20
8,29, 17,39, 19,54, 19,74, 20,98, 21,58, 22,03, 22,78, 22,98 wu
25,53,

11. Kpucra/uiMueckoe coeOuHeHMe 10 I11.10, wuMeomee 3HaueHus 20
8,29, 16,10, 17,39, 19,24, 19,54, 19,74, 20,33, 20,78, 20,98,
21,18, 21,58, 22,03, 22,78, 22,98, 25,53, 28,48 u 29,48,
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12. Kpucra/uiMueckoe COeOMHeHMe II0 II.11, wuMenmee 3HaueHus 20
8,29, 13,12, 15,79, 1¢,10, 16,69, 17,39, 19,03, 19,24, 19,54,
19,74, 20,33, 20,78, 20,98, 21,18, 21,58, 22,03, 22,78, 22,98,
23,95, 24,14, 24,48, 24,64, 25,14, 25,53, 25,87, 26,89, 27,18,
27,67, 28,02, 28,13, 28,48, 28,98, 29,34, 29,48 u 29,92,

13. Kpucrammmueckasd COJIb IO II.12, uMewnmas audpakKToTpaMMmy II10
CyHmeCTBY TakKyw, KaK IIoKa3aHo Ha OUI'. 1, oTMedeHHasd Kak ¢opma 2.

14. dapmalleBTHMUeCKasd KOMIIO3MIUMSA, CcolepXallas COJb I10 JIOOMY
3 no.l-13 wm  ommMH WM OoJiee  dpapMalleBTUUECKM  IIpMeMIIEMEBIX
BSKCUUIIUEHTOB .

15. Crnocof mHoJIydeHMA KPUCTAJUIMUEeCKOT'O COeOMHEHMA, UMeKIeIro

CTPYKTYPY GopMyJiel (I):

7\ o Q
Nh ,\\‘\ -
— " —P~
0 * o-f~o
OH
NH; HO OH (1) ;
BRJIOU AN :
a) npenocTaBJIeHUE cMecu coenMHeHn S bopMyJIEL (1) B
pacTBopuTeJe; U
b) KPUCTaJIJIM3alnio CoeIMHEeHusd bopMyJIE (1) n3 cMecHu,

comepxamer coemmHeHMe QopMyJIH (I) .

16. Crnoco® mo n.lb, IIe kKpuUCTa/LIMUeCKOoe COeIVMHeHMNe [ABJISeTCSH
Oe3BOIHEM.

17. Crioco® 1o nm.lb, rge KpUCTaJIJIMUEeCKOoe coeIMHeHM e
opencraBJjgeT cobol CcoJibBaT.

18. Cnoco6 no mn.l7, Tme coJbBaT OpedcTaBJgeT cobOoM CoOJIbLBaT
C IOMMeTMJICYJIEPOKCHUIOM.

19. Cnoco® mo mn.l15, Toe pacTBOpPUTEJIEM HSBJSAETCS MeTaHOJ WM
BOIa.

20. Criocot 1o n.18, Toe pacTeOpUTEJIEM ABJIAETCH
OVMMEeTUJICYJIEPOKCHUL .

21. Cnoco®t mno Jgwbomy wu3 nmn.lb-20, DOme cMmMechb, coIepXxamas
coemuHeHnre odopmyJiel (I), TNOpezncTaBjsgeT cobo¥ pacTBOp, M CcTaiug
KPUCTAaJIIN3alun cCoeIMHeHUS bopMyJIEL (I) ns3 cMecHu BKJIIOUAET
IOBeIdeHMe pacTBOpa IO IIepeHAaCHmeHMdI, UYTOOB BH3BATL BHIAIEeHME B

ocamok coenvHeHVa ¢opmyJe (I) M3 pacTBOpa.
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22. Cnoco® mo mn.21, 7TOoe cTamusa JOBeIeHMSA pacTBopa HOo
IIepeHaCHMeHa BKJIOUaeT MeOJleHHoe pnobaBJieHMe aHTUPpacTBOPUTEJIA,
oxJlaxIeHMe pacTBopa, YyMeHblleHMe oO0BeMa pacTBopa WMIM KaKyo—-Jmbo
X KOMOMHALIUD.

23. Cnoco® mno mn.21, 7TOoe cTamusa JOBeIeHMS pacTBopa HOo
IepeHacHmeHn s BKJIIOUAET oXJIaXIOeHNre pacTBOpa oo KOMHAaTHOM’
TeMIepaTyph WM HIKe.

24. Cnocot mno Jjwbomy wu3 nmn.lb5-20, Dme cMechb, comepxalas
coemmMHeHre QOpMyJiHl (1), HOpelcTaBJigeT coBOoM B3BeCh.

25. Crnoco® no Jgodomy M3 II.15-24 IJOMNOJIHMTEJIBHO BRJIOUAIMMNNA
BHIOEJIEHME KPUCTAJIJIMUECKOTO COEeOVHEeHU.

26. Crioco® 1o nm.25, roe BHEJIeHMEe KPUCTaJIJIMUeCKOT'O
COeIMHEHMSA BKJILUaeT OQUIbTPALMI KPUCTAJJIM3O0BAHHOTO COeOMHEeHMS U3
cCMecu.

27. Cnoco® mno .25 wmiaM 1n.26, OONOJHUTEJIBHO BKJIOUAIMINIMI
BHICYIIMBaHME KPUCTAJJIMUECKOTO COEeIMHEHMSI IIPU [IOHMXEHHOM IaBJIEHUM.

28. Cnoco6 no Jwobomy wm3 mOm.lb5-27, roe KpuUCTallJIMdecKoe
coenMHeHMe TIIpedcTaBJgeT Ccofo¥ KpuUcCTaJJIMueckoe COoeIMHeHMe IO
JiodoMy M3 mmn.l-13.

[Io moBepeHHOCTH
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