OT3bIB OPUITUAJIBHOI'O OIMTIOHEHTA
Ha JEccepTanronHyio pabory [arapuna Mineu JIMurpresuya « TpaHCIIOPTHEIC
CBOMCTBA HAHOKJIACTEPHBIX ITOJTHOKCOMETA/LIATOB, KaK IOTEHIHUAIBHBIX CPEICTB
aJIpeCHOMN JJOCTaBKU OHOJIOTMYECKH aKTUBHBIX BELIECTBY, npeJCTaBICHHON Ha
COMCKAaHHE YUeHO CTerneH: KaHAnu1aTa XUMAYECKUX HayK 110 CIeHaIbHOCTH

1.4.4. ®usuueckas XUuMHUs

AKTyaJbHOCTb TEMBI UCCIIEIOBAHUS

KOHIenIMs HapaBJIeHHOro TpaHCHopTa OMOJOTHYeCKH aKTHBHBIX BEIICCTB
B OpraHu3Me IIOCPEeJCTBOM (yHKIMOHAIM3UPOBAHHBIX HAHOPA3MEPHBIX HaCTHIL-
HocHTeNel («HAaHOKOHTEHHEPOB») SBNSETCS HA CETOJAHALIHHMH 1eHb OIHMM H3
Haubosiee IEPCIEKTUBHBIX MOAXOJOB K  YBEIHYEHHWIO H30MpaTelbHOCTH
BO3/CHCTBHS  CHJIBHONEHCTBYIONIMX  JIEKApPCTBEHHBIX IpermapaToB. 3anaya
TIOBBINIEHUs M30UPATENBHOCTH BO3JIEHCTBUA CTOMT Hambonee OCTPO Ui TaKMX
KJIACCOB TIPENapaToB, KaK aHTHOHOTHKH, IIUTOCTATUKH, 00JIa[af0IIHX CEpPhE3HBIMHU
no6ouHbIMH 3P HeKTaMH.

B HacTosiiee BpeMs CYIIECTBYEeT HECKOJbKO MEPCHEeKTUBHBIX THIIOB
HAHOPa3MEPHBIX HOCHTENeH Ul anpecHor mocTaBki. Cpeln TaKOBBIX pasiiiHbIC
TUTIBI JTAIIOCOM, @ TaK)kKe HAaHOYACTHMIIBI HA OCHOBE: MOJIMMEPOB U OHUOIOIMNMEPOB,
MeTANIOB M MX OKCHIOB, MOPHCTBIX HEOPTaHWYECKHX MaTepHanaoB U T. 1. OnHUM
U3 MaTepuajoB, pacCMaTpUBaeMbIX B Ka4yeCTBE BO3MOKHOIO KOMIIOHEHTa A
CHCTEM aJIpeCHOM JIOCTaBKH OMOJOTHMYECKM aKTHBHBIX BELIECTB B OpraHusMe,
ABJISIOTCS HAaHOKJAcTepHble nonrokcometaaTel (ITOM).

CTpyKTypa HaHOKJIACTEPHBIX (MM «THTAaHTCKHAX») MOJHOAEHCOAepKaIlnX
MOMMOKCOMETA/TaToB  (monuMoaubaaToB) Oblta BIEpBbIE OINKMCaHA TIPYIIOH
npopeccopa A. Miomnepa  (yuuBepcurer  bunedensia).  Monexyinbl
HaHoknacTepHbix [IOM MoryT umeTh KBasuchepudeckoe (pynneperomnonobHoe),
TOpOHAAIbHOE CTPOGHWE C XapaKTEPHbIMH JAHaMeTpaMd IIOpsAKa EIMHHUL

HaHOMeTpoB. Tak Kak B BOJHOM cpee COeIMHEHHs JaHHOTO Kiacca oOpasyioT
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MHOro3apsifiible  aHHOHBI, Haubojee eCTECTBEHHOW  MpEJCTaBIAETCS  HX
YHKIHOHATH3AMSA ~ OMONOTMYECKH AKTMBHBIMM  BEIECTBAMH ~ KaTHOHHOH
npupoasl. B muccepraiuonHoii pabore 'arapuna Wby JIMuTpHeBHYa B KaueCTBE
MOJIEJIH KATHOHHOTO JIEKapCTBEHHOro TMperapara OblI HKCIOJIB30BaH THAaMHUHA
xjopun (ButamuH B).

[TocTpoeHHe CHCTEMBI aapecHOll JocTaBkM TpebyeT cpeiu mpodero yuéra
BO3MOYKHBIX B3aMMOIEHCTBUM YaCTHIBI-HOCUTEIISA C BEIIECTBAMHU COCTABIISIOIMMHU
€CTEeCTBEHHYIO BHYTPEHHIOIO Cpely OpraHusaMa, KOTOpbleé MOTYT BIMATH Ha
JUTMTEILHOCTh CYIECTBOBAHMS BBOJIMMBIX YaCTHL B OpraHu3Me M 3Q(QeKTHBHOCTH
uX feiicTus. V3ydeHne TakuxX B3auMOJIeHCTBUI OCYIECTBIISETCS, B YACTHOCTH, 7
vitro B cpelax, MOJEIHPYIOIINX pa3M4Hble CBOMCTBa BHYTpEHHEH Cpeibl
oprausma (KHCIOTHOCTh, HaMM4Ke O€JIKOB ¥ MHBIX PACTBOPEHHBIX BELIECTB U T.
x).

Yare Bcero jeKapcTBeHHbIe GOPMBI Ha OCHOBE HaHOPA3MEPHBIX HOCUTENEH
NpearnoiaraloT BHYTPUBEHHBIH IyTh BBeJleHMs B opraHusM. Bwmecte ¢ Tem
HaJIMYMe DIIEKTPUYECKOTO 3apsja y TIOJHOKCOMETAIUTATHBIX AHHOHOB JIENIaeT
BO3MOXHBEIM 3JIeKTpohopeTHyeckoe BBeJeHHE. [akoi IyTh BBeJCHUS, Hapsdy C
HCIIOJTB30BAHHEM PACTIO3HAKOIIMX MOJIEKYJI, MOXKET PacCMaTpUBAaThCA, Kak Crocod
obecrieueHnss MECTHOI'O XapakTepa BO3IEHCTBUs IIpenapartoB U B HEKOTOPBIX
CIydasx TIOBBIIEHHs ero 3G(EeKTUBHOCTH. B CBS3M ¢ 3TUM aKTyalbHOH 3anaden
ABJIAETCS pa3BUTHE KOJIMYECTBEHHBIX MOjeNell mpolecca dJIeKTpo(pOpeTHIecKoro
BBEJICHUS TaKUX [PENapaToB.

VauThiBas BbIIIECKa3aHHOE, MOXHO cJenarb BBIBOJA O TOM, 4YTO
nuccepraionnas pabora I'arapuna Mnbu JIMuTpreBH4a, HalpaBleHHas Ha
ucclefioBaHHe  psAfa  (U3UKO-XMMUYECKMX  CBOMCTB  IMOJHOKCOMeTaslaTa
{MonFey} B KOHTEKCTe HJEU €ro MCIOJIb30BaHHS B Ka4yeCTBE KOMIIOHEHTA
HaHOPa3MEPHBIX CHCTEM aJpecHOM J0CTaBKM OMOJIOrMYeCKH aKTHBHBIX BEIIECTB,
HAaNpaBlieHa Ha peElleHHe AaKTyalbHO# 3aJaud, a Takxke oblajaer HayIHOH

HOBHM3HOM ¥ MPAKTUYECKOU 3HAYUMOCTEHIO.



HayuHast HOBH3HA [IPOBEIEHHOTO UCCIIEN0BAHMS

HayuHas HOBM3HA Pe3yJIbTaTOB JUCCEPTALMOHHOIO MCC/IeI0BaHMS CBA3AHA C
MoNydeHHeM TIPOAYKTOB aCCOLHMAUM  IOJMOKCOMETallIaTa {MonFe3} ¢
GUOOrMUECKH AKTHBHBIMH BEIIECTBAMH M MX XapaKTepH3allMh PSOM (HU3HMKO-
XAMHYeCKHX MeTojoB. Kpome Toro, B XOJe BBINOJHEHHs JaHHOMH
KBTM(UKAIMOHHONW paboThl aBTOPOM OBLIO M3y4€HO MOBEICHHE {MonFey} B
pacTBOpax, MOJENHPYIOIIMX BHYTPEHHIOIO Cpely OpraHusma H 0OHapyKEHO
CYlIECTBEHHOE BIMSHME TPHCYTCTBYIOIEro B cpeie Oeika Ha KMHETHKY
pa3NoKeHus MoJIMOKcoMeTannara. B paMkax oLeHKH NEepCreKTHB UCIIOJIb30BaH A
JIeKapCTBEHHOTO deKTpodopesa s BBEJEHHS CHCTEM aJPECHOH IOCTaBKM Ha
ocHoBe HaHOKnacTepHbIXx IIOM B OpraHusM B JaHHOH padoTe SKCIIePUMEHTAIbHO
(in  vitro)  TPOJEMOHCTPHPOBAHA  BO3MOXKHOCTb  TI€pEHOCA  accolHara
[TOM+THamMiHa XJIOpH uYepe3 KOXy IOJ AeHCTBHEeM dJeKTpudeckoro mons. B
KadecTBe MaTEeMaTHUECKOHM MOJIeNH Ipolecca YPeCKOXHOro mepeHoca YacTHIl
accormaToB Ha ocHoBe {Mo7Fe3} ¢ Ouonornueckd aKTHBHBIMHM BELIECTBAMH
aBTOPOM MCIIOJIb30BAHA MOJIE]Ib OJHOPOAHONW MeMOpaHbl, MPUBOAATCSA PaCcCHUETHI
KOHLIEHTPAIMOHHBIX Mpouieil HAHOYACTHII B KOXE C HMCIONb30BAHHEM JaHHOH

MOJICIIN.

CooTBeTcTBHE PabOThI MACOPTY HAy4YHOH CIIeIHalIbHOCTH

Hayunsle MOJIOKEHUs  JUCCEepTaluu COOTBETCTBYIOT nacropTy
cnenmanbHoctd 1.4.4. ®usnyeckas XWMHS B COOTBETCTBHHM € (OpMYJIsSIpoM
CTHELMATbHOCTH B HAlpaBJIEHUSX HCCIENOBaHUN IO CJEIYIOUIUM ITyHKTaM: I
DKCIEPUMEHTATIBHO-TEOPETHUECKOE OIpee/IEHHe SHEPreTHIeCKUX U CTPYKTYPHO-
JUHAMHYECKHUX TapaMeTpoB CTPOEHHUS MOJICKYJ U MOJIEKYJISPHBIX COeIMHEeHUH, a
TaK)Ke WX  CIEKTpalbHBIX  Xapakrepuctuk. 4.  Teopus  pacTBOpOB,
MEXMOJEKYJISpHBIE M MeK4YacTH4Hble  B3aumojeiicTsus. KommbrorepHoe
MOJIENIMPOBaHK€e CTPOSHHS, CBOMCTB M CIEKTPAJIbHBIX XapaKTEPUCTHK MOJIEKYT U

UX KOMIUIEKCOB B IIPOCTBIX W HETIPOCTBIX KHUAKOCTIAX, a TaK)Xe paHHHUX cTaauu



TIPOLIECCOB PACTBOPEHMsI W 3apojpiiieoOpasoBanus. 12. PHU3HKO-XHMHYECKUE

OCHOBEBEI ITPOIECCOB XUMHUYECKOM TEeXHOJIOTMU U CUHTE3a HOBBIX MAaTEPHUATIOB.

Anpobarnust pe3yIbTaToB paboThI
OCHOBHBIE Hay4HbIE Pe3yJIbTaThl PabOThI MPOLLIX apoOALMI0 U OTPAXKEHBI
B Te3ucax 8§ JOKJIQAOB HAa POCCHUUCKUX M MEXIYHApOIHBIX HAYYHBIX
koHdepenuusax. [lo Teme auccepranuy omybiukoBan 1 mateHT u 8 crateidl B
KypHaNmax, MHIEKCHPYEMBIX MEeXIyHapoIHbBIX pedepaTwBHBIX 6asax Scopus H
Web of Science u pekomeHmoBaHHbIX BAK nna omyOnuKoBaHHs MaTepHaloB

KaHJIUJIATCKOW JUCCEPTALUH.

TekcT aMCCEpTAIMOHHONW paboTHl BKJIIOYaeT B ceDds: BBEIEHHE, TPH
OCHOBHBIX TJIaBbl, 3aK/IIOYEHHE, CIIMCOK JIMTEpaTypbl, cocTosmui u3 285
HaUMEHOBaHMM  MCTOYHMKOB. Pabora wu3noxkena Ha 178  crpaHuuax

MAaIIMHOMMCHOIO TEKCTa, COMEPXKHUT 54 pucyHka u 13 tabaui.

ABTopedepar B OJHON Mepe 0TpaXkaeT CoepKaHne TUCCePTALIUN.

Bo BBeleHHMHM aBTOPOM OOOCHOBaHA aKTyaJlbHOCTb TEMBbl HCCIIEIOBaHMS,
OlLIEHMBAETCH COBpPEMEHHAs CTeleHb pa3pabOTaHHOCTH BBIOPAHHOW  TEMbI,
c(OpMyITHPOBAHBI 1IeNTb U 3aJa4d AUCCEPTALIMOHHOIO HCCIIeIOBAHMUS, BBIHOCHMBIE
Ha 3alIUTy TMOJIOXKEHHs, OTpakeHa HaydHas HOBM3HAa pabOThl, MPHUBOAATCH
cBeJleHHs 00 anmpoOanuy MoTy4eHHbIX Pe3yJIbTaTOB U C/IEIAHHBIX BEIBOOB.

I[TepBas rnasa. O630p juTepaTypbl. BKIIOYAeT MIECTh pasjenoB. B riase
KpATKO ONHMCAaHbl HEKOTOPbIE HCTOPHUYECKHE BEXU Pa3BUTHS KOHIUEILMH aJpecHOi
JOCTaBKM OMOJIOTHYECKM aKTUBHBIX BellecTB B opranusme. [lepeuncisiorcs u
OIMCHIBAIOTCS HauOoJiee paclpoCTpaHEHHbIE Ha CETOIHALIHUA JeHb THUIIBI
HaHOpa3MepHbIX  HocuTenei.  OnmcbiBaeTcss  OOBEKT — HCCIENOBAHUS — —
momuokcoMeramnar {MomnFes} # paccMaTpHBarOTCS OCHOBHbIE — (DU3HKO-
XHMHYECKUe CBOWCTBA TIPUCYIIME STOMY U CXOXKUM C HUM MOIHOKCOMOIMOIaTam.
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Takxe ynaensercs BHHUMaHHME MpPAKTUKE JIEKapCTBEHHOTO aneKkTpodopesa,
HEKOTOPBIM 0COOEHHOCTSAM JIaHHOTO MEeTOZa BBEICHHs IpernapaTos. IMpuBonuTCs
0630p MaTeMaTHYECKHX MOJIeNel MpoLeccoB NacCHBHOIO YpeCKOKHOro NepeHoca
Y TIepeHoca 1o AeHCTBUEM JJIEKTPUIECKOro ToKa.

Bropas TnaBa. DJKClepuMeHTambHas —4acTb. CONEPKMT — ONHCAHHE
MICIIONIB30BAHHBIX OKCIIEPMMEHTANBHBIX M PACUETHBIX MeTOAUK. lIpHBeleHSI
METOAMKH  CHHTe3a  WCIONb30BaHHBIX B paboTe  HAHOKJIACTEPHBIX
MOJMOKCOMETANIATOB, METOAMKKA HMX (YHKIMOHAIM3AlMA M acconMauuud ¢
MOJIEIbHBIMUA OHOJIOTMYECKH AKTUBHBIMHM BElIECTBAMH. YIIENeHO BHHUMaHHe
MEeTOMKE HCCiIenoBaHus KuHeTHku pasnoxkeHus [IOM u accoumatroB Ha e€ro
OCHOBE B pa3IU4HBIX cpenax. Onwucasl SKCIIEPUMEHTBI 1o
371eKTPO(GOPETUIECKOMY TTePEHOCY HAHOYACTHIL 71 Vifro W METOJAWKU YHCICHHOTO
MOJIEJIMPOBAHUSI JAHHOTO TIPOLIECCa.

Tpetbs rnasa. O6CyxaeHne pe3y IbTaToB. [laHHas TTaBa BKIOYACT B ceOs
TpM KpYMHBIX pasgena. B JaHHOW rnaBe OOCYKIAIOTCA  pe3yJbTaThbl
SKCTIepUMEHTOB 10  B3aumozneiicteuio  [IOM {Mo7nFe3} ¢ pa3snmuyHbIMU
BelecTBAMM B BOIHBIX pacTBopax. Cuctema {MoznFeso)-THamMuHa Xyiopun Obina
WccleoBaHa KaK HEMOCPEACTBEHHO B BOIHOM pacTBope, Tak W B BHIC
ocaXIEHHOro TBEPHOTro ocanka. OCHOBHEIM HCTOYHMKOM HH(OPMALMM CIyXKaT
CTIEKTPOCKOMMYECKHME METOMIbI, Takue Kak crieKTpopoTomerpusi (YO U BUAMMOH
obnactu), UK-cnexrpockonus, KP-criekrpockomnus.

Ba)KHBIMH C NTPAKTUYECKOI TOUKH 3pEHMs SBISIIOTCS Pe3yJIbTaThl U3YyICHUS
BIMSHMS COCTaBa cpeibl Ha KuHeTHKy pasnoxenuss IIOM u, B 4YacTHOCTH,
oGHapykeHHbII aBTOpoM d(dexT crabumusauun {MonFey) B NPUCYTCTBHH
ceiBopoTouHoro ansoymuna (bCA).

[IpuBefeHsl pPacyéThl KOHLEHTPAIMOHHBIX TMpOoduiell MepeHOCHMOTo
BellecTBA B KOXe C TNPUMEHEHMEM MOJENH OIHOPOAHOH MemOpaHsl. JlaHHbIE
pacuéTel OCHOBBIBAMCH Ha JaHHBIX, MOJYYEHHBIX B i1 Vitro SKCIEPHUMEHTaX.
CpaBHMBAIOTCS PE3yJIbTAaThl PAcYETOB IPHU HECKOJIBKUX Pa3IMYHBIX 3HAYCHHSX

mapamMeTpoB MOJIEIIH.



B 3aKJIIOUYEHMH aBTOP MPUBOAUT OCHOBHBIE PE3yIbTaThl AMCCEPTALMOHHOTO
rccnenoBanus. IloaydeHHbIe pe3yabTaThl ¥ BHIBOJBI COOTHOCATCS C 3asBICHHBIMH
eNbIO ¥ 3ajadaMy paboThbl, ONMMPAIOTCSA Ha MOJy4YeHHbIE B XOJE€ HCCIENOBAHMA
3KCIIepUMEHTaJIbHbIE IaHHbIE.

ITocne NpoYTEHHs PYKOTIHCH HMEIOTCS HEKOTOPhIE BONPOCH! U 3aMeHaHHs:

1) Pa3MepHble XapaKTEPUCTHKM HAHOKJIACTEPHBIX MOJMOKCOMETAIIATOB
SIBJISAIOTCS OCHOBHBIMM IapaMeTpaMu Ul MX MCITOJIb30BaHUsA B Ka4eCTBE CUCTEM
JOCTaBKH, HO He eIMHCTBeHHBIMM. Kakue elne rmapamerpsl 4acTHIl HEOOXOIMMO
YUMTBIBATH ISl UX HCIOIb30BAHMUS B KaUeCTBE TPAHCIIOPTHBIX CHCTEM JTOCTaBKH?

2) B naucceprauyoHHo# pabore ObUIO HCCIIEI0BAHO B3aUMOJICHCTBHE
HAHOK/IACTEPHBIX MOJUOKCOMETANNaToOB C MOJIEKYJIaMHi OBIYBEro ChIBOPOTOYHOIO
anms6ymuna (BCA) B pactBope pH 7.4. YCTaHOBIEHO, YTO OCHOBHOW BKJIax BO
B3auMosieiicTBil Mexay Gemkom u TTOM BHocsT KynoHoBckue cuibl. Crenyer
nath Gonee neTanbHOE OOOCHOBAaHME BBIBOJA O XapakTepe B3amMmozeictsus. B
JMcCcepTalMOHHOl paboTe ykazaHo, 4ro dacTuuel IIOM nmeror OTpHIATENbHBIH
3apsj, TOrAa Kak ajbOyMHH TOXE HMEeT oTpuIaTenbHBIH 3apsaa npu pH 7.4
(m303mektprdeckas Touka bCA ~ 4.9). Kak oTpuiaTensHo 3aps/KEHHBIC HaCTHLIBI
MOTYT B3aHMOJIEHCTBOBATh APYr C JIPYTOM H CTAOHMIM3UPOBATh HaHOKJ1acTep?
Kakum 00pa3oM OCYHIECTBIISETCS pa3jioKeHHe HAHOKJIACTEPOB [IOM B
npucytctBur BCA?

3) B muccepTalMOHHOM paboTe 0Ka3aHO HaW4Yue B3aUMOJCHCTBUS MEXKTY
[IOM u BCA. Ilpu TakoM THIE 3JIEKTPOCTATUIECKOTO B3aUMOJIEHCTBUS,
HACKOJBKO MOXHO PEKOMEHIOBaTh HCIOJIb30BaHHE TAKUX CHUCTEM JIOCTaBKH A
BHYTPMBEHHOro BBeJeHHs, Tak Kak bCA sBIseTCA TPaHCIOPTHBIM OenkoMm "
IIPUCYTCTBYET B KPOBH C BBICOKOH KOHLEHTparuei?

3ajlaHHBIE BOMPOCHI M BBICKa3aHHbIE 3aMeYaHUsl HE MEHAIOT oOweit

TOJI0KUTENBHOM OIIEHKH PabOTHI.



3ako4eHue

Jlnccepranus ['arapuna Wmbn JImurpueBuua «TpaHCIIOPTHBIE CBOWCTBA
HAHOKJIACTEPHBIX ITOJMOKCOMETAJIIATOB, KaK MOTEHIUATbHBIX CPEICTB aJipecHOMn
JOCTAaBKM  OMONOTMYEeCKH  AKTHBHBIX  BEIIECTB»  SBJSETCH  HAydHOM
KBaTH(QUKAIIMOHHOM paboTOH, B KOTOPOH COACPIKHUTCS PEIIeHUE 3a1a1H, UMeroIen
3HAYeHHe JUIS PA3BUTHS XMMHH TOJHOKCOMONMOIATOB THIA {MonFes}. Ilo
HAY4YHOH HOBM3He, AaKTYalbHOCTH, YPOBHIO W  00beMy  TMPOBEACHHBIX
WCCIIeIOBAHUM, TEOpETUYECKOM M TPAKTHYECKOW 3HaYMMOCTH, AOCTOBEPHOCTH
MOJTYYeHHBIX Pe3yJIbTaTOB JUCCePTAlMOHHas padoTa COOTBETCTBYET TpeGOBaHUAM
. 9-11, 13,14 TTonoxeHust 0 NPUCYXKACHUN YIEHBIX CTETEHEH, YTBEPKAEHHOTO
nocranossieHreM IIpaButensctBa Poccuiickoii ®@eneparmu ot 24.09.2013 r. Ne
842 (B neMcTBYIOIIEH pelakLun), IPEIbABIAEMBIM K JIUCCEPTALIMAM HA CONCKAHHUE
yuéHOli CTeneHW KaHIuaaTa Hayk, a e€ astop IlarapuH Unes JIMutpueBud
3aciy’KMBaeT MPUCYKICHUS MCKOMOHM y4YEHOH CTENeHHM KaHAWIaTa XUMHIEeCKHX

HAyK 110 crieralbHOCTH 1.4.4. Ousuyeckas XUMHS.
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