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OT3bIB Beayleil OpraHu3anum

deiepaibHOrO TOCYAAPCTBEHHOTO O10KETHOTO 00Pa30BaTENbHOIO YIPEIKACHHUS
BBICIIEr0 00pa3oBaHus «POCCHICKHI XMMHKO-TEXHOJIOTUYECKHH YHUBEPCUTET HMEHH
JI.1. MeneneeBa» Ha AUCCEPTALIMOHHYIO paboTy AradponoBa Muxauia Auapeesuda

«MeKMoJIeKy IsIpHbIe B3aUMO/IeliCTBHS B CHCTEeMaxX Ha OCHOBE TPHOJIOK-
CONMOJIMMEPOB M HFMMYHOCYTIPECCHBHBIX JIEKAPCTBEHHbIX COC/IHHEHUH Ha NMpUMepe
JedayHomMuaa, cyjabdacaiaziHa 1 METOTPEKCATa»,
IIpPE/ICTaBJICHHYIO Ha COUCKAHUE YUYEHOH CTENEHH KaHIUaTa XUMHYECKUX HAayK
1o cnenuanbHOCTH 1.4.4. Ousndeckas XuMus.

JuccepranmonHoe uccinenoBanue Aragonosa M.A. npencrasisger coO0OM HaydHO-
KBaJIM(PHUKAIMOHHYIO paboTy, MOCBSIIEHHYIO PEIIEHHIO (YHIAMEHTAIbHOM IPOOIEMEI
B3aMMOJICHCTBUSL  TOJHOKCHUITHIICH/TIOJTMOKCUIIPONTMIIEHOB  OJIOK-COIOJIMMEPOB €
OpPraHMYECKUMH COEIMHEHUSMH, MCIIOIb3YyEMBIMH B Ka4yeCTBE JIEKAPCTBEHHBIX CPE/ICTB.
Ha ceromHsmHuii O€Hb TOJBKO TPETh pa3pabOTaHHBIX JIEKAPCTBEHHBIX IIPENapaToB
pacTBOpHMa B BOJIE M MOXET OBITh HEMOCPEICTBEHHO JOCTAaBJIEHA B OMOJIOTHMYECKYIO
cucremy. Jist ocTaBmIelcss YaCTH JICKaPCTBEHHBIX COEIMHEHUN HeoOXxoauma pa3paboTka
BOJIOPACTBOPUMBIX  (GopM, 4TOOBI  OOecneduTh  NPOSIBIIEHHE  HEOOXOIMMOIo
TEpaeBTHYECKOro ACHCTBHS. B CBA3M € 3TUM, B HACTOSIIEE BPEMs 3HAYUTEIILHOE
BHHMAaHHE YJEJIsSeTCsl TPOBEACHHIO HCCIIECOBAaHUM, HANpaBICHHBIX Ha IOBBLIIICHUE
pPacTBOPHUMOCTH JICHCTBYIOIIMX BEIIECTB B BOIHBIX Cpelax. BONBIIMHCTBO Hay4HBIX
U3YCKaHWH OPHUEHTHPOBAHO HA IOJY4YEHUE CYIPaMOJEKYJISAPHBIX KOMIUIEKCOB
mMnoGUIBHBIX  COeOWHEHWH ¢  Oosee  TUAPOPMIBHBIMM  MOJIEKyJaMH  —
comobOmm3aropamu. OnHAKO, MpHUpoAa M KIacCHPHUKALMS COMOOMIN3ATOPOB HUMEIOT
OOJBIIYI0 BapHAaTHBHOCTH, M JO HACTOSIIEr0 BPEMEHH HE BBISBICHBI OCHOBHBIE

3aKOHOMCPHOCTH IPOABJICHUA COJ'IIO6I/IJII/I3pr}OIIICFO JICUCTBHAL.



2

B pa6ore AradpoHoBa M.A. mpeAnpuHsATa INONBITKA BBIIBHUTE 3aKOHOMEPHOCTH
IPOSIBIICHUS COMOOUIM3MpYomero 3gdexra TPUOIOK-CONOIUMEPOB B OTHOIICHUH P/
JIeKapPCTBEHHBIX COCMHEHMH pa3HOM XMMHMYECKOH mpupoasl. PaccMaTpuBaeMmbie
CHHTETHYECKHE JIMHEHHbIE IUIIOPOHMKH B BOJHOH cpene 00pa3yloT MHIEIUIBI C
ruipoOOHBIM SAPOM M THAPO(PUILHONM KOPOHOH, YTO MO3BOJSAET UCIOIb30BATh NaHHBIC
COTIOJIMMEPHI [UTS COMIOOHIM3AIMN TMIOGUIBHBIX COCIMHEHUH. Bapuranus COOTHOICHHH
OJMTIPONUIEHOKCUAHBIX U TOJMITHICHOKCHIHBIX OJIOKOB B CTPYKTYpE ILIIOPOHUKOB
OTKPHIBAE€T NIMPOKHH CIEKTP BO3MOXHOTO INPHMEHEHHs MNaHHBIX COCJMHEHHH Ui
IOBBIIICHNS PACTBOPUMOCTH JIEKAPCTBEHHBIX COEIMHEHMH pasHOro crpoeHus. B To xe
BpEMsi M3BECTHO, YTO BO3MOXXHOCTh (OPMHPOBaHHE CYNPaMOJCKYJIAPHBIX KOMIUICKCOB
THMA <«OCTh-XO35MH» OYEHb CHJIBHO 3aBHCHT OT COCTaBa M CTPYKTYpbl COYETAEMBIX
00OBEKTOB. Taxkum oOpa3zom, BEIOOD (bapMaKkoJIOTHYECKH pEeNeBaHTHBIX
HMMYHOCYTIPECCHBHBIX TpenapaToB JedayHOMHIA, Cyib(acanasuHa ¥ METOTpeKcaTa
OT/IMYAIONINXCS CTPYKTYPOM ¥ HMOHHM3AIMOHHBIM COCTOSHHEM B 3aBUCHMOCTH OT pH
cpeasl, O0OyClaBIMBaeT HAy4YHYH0 3HAQYUMOCTh  ONPENCICHHS  JIBHXKYIIMX  CHII
COMIOOMIIM3AIIMY U BBISBICHUS OCOOEHHOCTEN MX MEXMOJIEKYJISIPHOTO B3aUMOIEUCTBHS C
MHIIEJIJIAMU TTOJIOKCAMEPOB.

AKTYaJIbHOCTH paboTnl o0ycioBieHa BBICOKOH NOTPEOHOCTHIO
(apManeBTHYECKO# MPOMBINLIEHHOCTH B HOBBIX d((MEKTHUBHBIX JIEKAPCTBEHHBIX (GopMax
JUTS JIeYeHHs] ayTOMMMYHHBIX M JPYIHX COLMATIBHO 3HAYMMBIX 3a00ji€BaHuii, pa3paboTka
KOTOPBIX SIBJISIETCS OJTHMM M3 IPUOPHTETHBIX HATIPABICHUH B COBPEMEHHOW (H3MYECKOH,
KOJUIOM/THOM, CyIIpaMOJIEKYJISIPHOH XUMHH.

HayuHasi HOBH3HA pabOTHI COCTOUT B BBISBICHUH 3aKOHOMEPHOCTEH MPOSIBICHHS
comobummsupytoniero  3p¢dexTa  IUIOPOHUKOB MO  OTHOWICHHIO K paay
HMMMYHOCYTIPECCHBHBIX ~ JIEKADCTBEHHBIX ~ coeluHeHui. B paGore  oOHapyxeHa
CEJEKTHBHOCTh B3aUMOJIEHCTBHUS MOJUMEPHBIX MHUIIEIUI 10 OTHOIICHHUIO K Je(ayHOMHLY,
cynbacanasuHy W METOTpeKcaTy, KOTopas ONpENeNseTcss He TOIbKO pa3MepaMu |
JUNOMUIBHOCTBIO MOJIEKYJI JIEKAPCTB, HO M TMOJNAPHOCTBIO IUIFOPOHUKOB. Y CTaHOBICHO,

9YTO BKIIOYEHHE MOHHU3HUPOBAHHBIX JICKAPCTBCHHBIX COC,IIHHCHPIﬁ B AApO MHICIII

HEOMHOTEHHBIX ILUIIOPOHMKOB 3aTPYIHEHO, U BEPOSTHOCTh MHKAICYJISALMH CHHXKAETCS C
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pOCTOM 3apsija Ha MOJeKysax Jekapcts. Ilokasano, 4To 3¢ (HEKTHBHOCTH COMOOUIU3ALUH
JIEKAPCTBEHHBIX COEIAWHCHMH IUIIOPOHMKAMHM MOXET MEHAThCS, B 3aBHCHMOCTH OT
TIPUCYTCTBHS B PACTBOPE APYTHX MOBEPXHOCTHO-AKTHBHBIX BEIICCTB.

IpakTHYecKasi 3HAYMMOCTh pPalbOTHl 3aKIOYAETCSs B IIMPOKHX MEPCHEKTHBAX
JMCTIOJIB30BAHMS TIOJTY9EHHBIX aBTOPOM pE3yJbTaTOB NMpPH pa3paboTKe BOAOPACTBOPHMBIX
¢opM JIeKapCTBEHHBIX COEIHHEHMH, NMPUMEHSAEMbIX JUIS JICYCHUH COLMAIBHO 3HAYHMBIX
3a60JeBaHMii. Y CTAHOBJIEHO, 9YTO COYETAHUE TBEPABIX IUCIEPCHI MPOTHUBOPEBMATHIECKUX
JIEKApCTBEHHBIX COEIMHEHMH ¢ ImoporukoM F127 MoxeTr NpuBECTH K 3aMETHOMY
TTOBBIIIEHUIO GHOOCTYTHOCTH TIPENAPATOB M HX NPOJOHTMPOBAHHOMY JEHCTBHIO.

J1oCTOBEPHOCTH Pe3y/IbTaTOB PadoThl NOATBEPXKAACTCS HAIUMIUEM nyOnuKanui B
BBICOKOPEHTHMHIOBBIX ~ M3JaHMAX (BXONAIIMX B MEPBBIA  KBApTWIL IO WoS),
MCIIOJIB30BAHHEM CEPTHOHIMPOBAHHOTO HAYYHOro OO0OpYyHOBaHHS W COBPEMEHHBIX
METO/I0B aHaiu3a. I10 MaTepuanam JMCCEPTALMOHHOTO UCCIIEIOBaHMs OIyOJIMKOBAHO TPHU
CTATHU B HAy4HBIX KypHaiax, Bxoasmux B nepedenb BAK npu Muno6pHayku Poccnn, 1
MHIEKCHPYEMBIX  MEXIyHapoiHbIMH  pedepatnBHO-GubmMorpapuyeckumu  H6asamu
HaygHoro umurtHpoBanusi Web of Science u Scopus. Pesynbrathl paboThl ObLTH
NPEACTABIEHB B BHAE YCTHBIX JOKIAJZOB M CTEHIOBHIX CooOmenuii Ha 11
MEXTyHapOIHBIX ¥ BCEPOCCHHCKHUX HayYHBIX KOH(QEPEHIHSX U CHMIIO3HYMaX pa3auIHOrOo
YPOBHSI.

CTpyKTypa U cofepkanue pa6ornl. J/lucceprannonnas paboTa H3/I0KeHa Ha 163
CTpaHHMIaX MAIIMHOMMCHOTO TEKCTa, CONEPXKHUT 63 pucyHka u 16 Tabmuu. Pabora cocrout
W3 BBEICHHWS, JMTEpaTypHOro 0030pa, OSKCIHEPUMEHTANBbHOM dYacTH, OOCYKICHHS
pe3yIbTaToB, 3aK/IIOYEHHs M CIHMCKA LMTHPYEMOH JHTepaTypsl, cojepxamero 373
HAMMEHOBaHHs PabOT OTEYECTBEHHBIX U 3aPyOEKHBIX aBTOPOB, M IBYX [IPHIIOKCHHH.

Bo BBeaeHHH C(OpPMYIMpPOBaHA AKTyaJIbHOCTh PabOTBI ¥ €€ Melib, OTMEYEHa
Hayd4HAass HOBH3HA, TEOPETHYECKAs M MPAKTHUECKAs 3HAYMMOCTb, MEPEUMCICHBI O0BEKThI
HCCIIEOBAHMS, 2 TAKKe OCHOBHBIE IIOJIOXKEHHUS, BBIHOCHMBIE Ha 3alMTy, COOOMIaeTcs O
JMYHOM BKJIAJ€ aBTOpa, CTENEHH JOCTOBEPHOCTH pE3YJIbTAaTOB HCCIENOBAaHHA M HX

anpoOanmu.



4

B auTepaTypHOM 0030pe PacCMOTPEHBI (U3NKO-XUMHUIECKHE cBOMCTBa TPHUOJIOK-
COTIONMMEPOB Ha OCHOBE MOJIMITUICHOKCHIA M MOJIMIIPOIIHICHOKCHIA, a TAKKe CBOMCTBA
MCTIONB3YyeMBIX B paboTe HWMMYHOCYNPECCHBHBIX  JICKApCTBEHHBIX COEIMHEHUH:
nebnyHomuaa, cyibdacanasuHa M METOTPEKCaTa. [IpoaHanu3upoOBaHbl  PA3IUIHbIC
[IOIXOMbI, MCTIONB3yeMble Ui YIydmeHHs (apMaKoJOrHyeckd 3HATHMbIX CBOMCTB
JaHHBIX JIeKapcTB. B jMrepaTypHOM 0030pe MPEACTaBIe€Ha OCHOBHAS, MMEIOMAsACH B
HacTosilee BpeMs HHOpOpMalMs IO JIAHHOMY HalpaBJICHUIO MCCIIEIOBAaHUM, JIaHO
CHCTEMATHUEeCKOE MPE/ICTABICHHE O IpEeaMeTe M3bICKaHWH, 00OCHOBaHbI MOCTAB/ICHHBIC
eJM, 3a7aY¥ U METOMBI HMCCIeNoBaHMs. B KOHIlE MEpBO TIIaBbl OTPKEHBI BBIBOJEL,
clIeIaHHBIE Ha OCHOBAHUU PabOTHI C IMTEPATYPHBIMH JaHHBIMH.

B 3KCIePpMMEHTAJbHON YaCTH NPUBOAUTCS ONHMCAHUE WCIIONB3YEMBIX B pabote
METOMOB HCCJIEJOBAHMS, TPEACTABIECHbl TEXHHYECKME OCOOCHHOCTH TMPOBENCHHMS
skcriepuMenToB. ClieflyeT OTMETHTh, 4YTO LIMPOKHH Habop BBIOPAHHBIX (H3UKO-
XUMHYECKMX METOJIOB aHajM3a, KOTOpbI€ B3aMMOJOMOJHSAKT Jpyr Jpyra, JAacT
BO3MOXKHOCTh IPOBOJMTH JKCIEPHMEHTHl Ha BBICOKOM COBPEMEHHOM YPOBHC H
BCECTOPOHHE 0XapaKTEPU30BLIBATH H3y4aEMbIC CHCTEMBI.

Tperbs rjaBa JucCepTallMM TOCBSIICHA ONMCAHWIO, AHAIU3Y H 00CyKICHHIO
OJTy4eHHBIX B XOje paboThl pe3yJbTaToB. OTa IJiaBa SBJIAETCS caMoii 00BEMHON U
COCTOMT M3 CEMH pa3/ielioB, B KOTOPBIX € MOMOIIBIO Pa3IHIHBIX METOJ0B MCCIIEAOBAHNUA
M3ydeHb OCOOEHHOCTH B3aMMOJEHCTBHsS IUIIOpOHUKOB L64, F68, F88 u F127 c
nedIyHOMHIOM, CyibdacalasHHOM M METOTpekcaToM. B Hawane riaBel pacCMOTPEHO
BJIMSHHE IUTIOPOHHKOB HA PACTBOPHMOCTB JIEKapCTB B CTAHAAPTHBIX Oy(EpHBIX pacTBOpax
(pH1.6 u 6.8), B KOTOPBIX MOJIEKYJIBI CAMHUX JIEKAPCTBEHHBIX COEIMHEHUM CYIIECTBYIOT B
Pa3IMYHOM MOHM3ALHOHHOM COCTOSHMHM (KaTHOHBI, aHHOHBI M JMAHWOHBI, a TakkKe B
He3apsbkeHHol ¢opme). Ha ocHOBaHHH paBHOBECHBIX M30TEPM COJTFOOMIIM3AIUY ClIETIaHBI
BHIBOJIBI O CEJEKTHBHOCTH B3aMMOJEHCTBHUS, KOTOpas ONpENEesIeTcs CTPOCHHEM
IOJIMMEPOB U JIMNOPHUIBHOCTEIO JiekapceTB. [IpoBeneHa OleHKa BIMSHMS JICKAPCTBCHHbBIX
COEJMHEHUI HA arperalMoHHOE TOBEIEHHE IUIIOPOHMKOB B pacTBope. B uacTHOCTH,

[OJTyYeHB! IaHHBIE O Pa3Mepax MHUIEI, HX COCTaBe M CTabWIbHOCTH. OOHAPYKEHO, UTO

naubonee dddexTHBHBIM  comobunmu3atopoM sedayHOMHAa, CyinbhacanasuHa ¥
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meToTpekcaTa sBisercs mmoponuk F127, Bcneacrtsue 4ero €ro COIOOMIIN3UPYIOLIHM
3¢hdexT ObLT MPOBEPEH B OHOPENECBAHTHBIX CPEAAX FaSSGF u FaSSIF, coctaB KOTOPBIX
NpUOMIKEH K COCTaBy JKENY/JOYHOrO M KHIIEYHOTo COKa B OpraHMsMme YyeIoBeKa.
[ToKa3aHO, YTO B3aUMOJICHCTBHE JIEKAPCTB C XKETYHBIMH KHCJIOTaAMH OKa3bIBAacT BJIMAHHC
Ha 90QEKTHBHOCTh COMOOMIM3AMH  JIEKAPCTBCHHBIX COEJIMHEHUN  MHUIIEIUIaMH
mopoHuka. B paszene 3.5 OCHOBHOE BHHMAaHHE COCPEAOTOHUCHO Ha B3aUMOJICHCTBUU
JIEKapCTBEHHBIX COEJIMHEHHMH C TUIIOPOHHUKOM F127 B tBepmoM coctosiuuu. Ilomyuenue
TBEPABIX JMUCIIEPCHii SBISETCS 3aKOHOMEPHBIM M OOOCHOBAaHHBIM PELICHHEM B JTAHHOM
paboTe, MOCKOJIbKY NepOPaIbHBIH CIOCOO BBEACHHS CUUTACTCS OoJiee MpeanOYTUTEILHBIM
I 3THX JekapcTB. HecMOTpst Ha TO, 4TO B3aMMOJCHCTBHS JICKapCTB C IOIMMEPOM B
coCTaBe TBEPBIX AMCTEPCHil ObLIM OXapaKTepH30BaHbI KaK Clabkie, COMCKATENlb BhIABAI
OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJEHCTBHs 3TOr0 IMOJIOKCaMepa ¢ pacCMaTpuBacMbIMU
COeTMHEHUSIMH, KOTOPBIE COTJIACYIOTCS C Pe3yJIbTaTaMu MCCIIEI0BaHUH B KHIKUX CpElax.
Kpome TOro, OOHapy»XeHO, YTO HCIOIb30BAaHHE TBEPIBIX JHACTIEPCUN  TO3BOJISET
ONTHMH3HMPOBATH MPOLECC BHICBOOOXKIECHHS JICKAPCTB: YBEINYMBATE CKOPOCTH U MOTHOTY
PACTBOPEHHMS WM 3aMEUISTh MX CIMIIKOM ObICTpOe BBICBOOOXK IeHHe. ViccrnenoBanus in
vivo TBEpIOW JUCIEPCHH C METOTPEKCATOM TPOAEMOHCTPHPOBAIIA  YBEIUYCHUE
OTHOCHUTEILHOM OHOOCTYITHOCTH Npenapara B 4 pasa.

B 3axaioyenMH paboThl TOJBENEHBI OCHOBHBIE HTOTH  HMCCIEIOBaHHMS,
chOpMyYIMpOBaHbl PEKOMEHJAIMM 10 TNPUMECHEHHIO MONYy4YEHHBIX pE3yabTaToB H
0603HaYECHbI TIEPCTIEKTHBBI TaTbHEHIINX UCCIIeIOBAHMH B JAHHOM HANpaBJIeHUH. BBIBOIbI
000CHOBaHBI ¥ COOTBETCTBYIOT ITOCTABJIECHHBIM IIEJISIM U 3a/1a4aM.

JIvunbiii  BKJAA aBTOpPa  JIMCCEPTAIMOHHOM  paboThl  3aK/OYaeTcs B
IIMPOKOMACINTAOHOM ¥ KPUTHYECKOM  aHalM3e  JIMTEPAaTYpPHBIX  HMCTOYHHKOB,
CaMOCTOSITENIFHO MPOBEICHHOM >KCIIEPUMEHTAIBHON paboTe, omMCaHWM ¥ OOCYXKACHHH
pe3yJIbTaToB, MOArOTOBKE MyOIMKaIU.

IMos1HOTA M3JI0’KEHHUSI MATEPHAJIOB JIHCCEPTALMH.

Iuccepranmonnoe wuccinenoBanue Aradponosa M.A. JIOTHYHO  COCTaBJICHO,
rPaMOTHO M3JIOXKEHO, XOPOIIO OGOPMIIEHO H JIETKO YUTaeTCs. ABTOpedepaT IuccepTaniu

1 ONyOIMKOBAHHBIE CTATHHU B TOJIHOI MepPe OTPAKAIOT OCHOBHOE COJEPKAHHUE PADOTEI.






