. }
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PaGora srinonnena B 1aGopaTopHit X1MHM H TEXHOJIOTHH PACTHTE/IBHBIX BELIECTB
HucruryTa xamun i durorexsonornit Haunonanshoii axagemun nayx Kipraiscxoit
PecnyGnuxn u ua xadenpe obuweit, xmmmmuecxoii GHoXuMuM 1 NaTOPHIHONOrMM
MeauunHCKoro daxynbTera OUICKOrO rocyAapcTBEHHOTO YHHBEPCHTETA.

Hayunuiii pyxosoanrens: Mxymanazaposa Acuakan 3yanyxaposna
ROKTOP XHMH4ECKHX HayK, npodeccop,
3aBeqyroman saGoparopueit XHMHH H TEXHONOTHH
PacTHTEeIBHBIX BemiecTs HHCTHMTYTa XMMHH H
¢urotexnonornit Haumonanssoit akanemun Hayx
Kuiprsiackoii Pecrymiaxu

Odmumantuuie onnonentrr:  Toxtocymona Barma Baanposna
ROKTOP XHMHYECKHX HayK, nipodheccop,
sasenysomas katenpoit «Xumus u XHMHuEcKoil
TexHonorm» Kipreickoro rocymapcTsenHoro
TeXHuYeckoro ynusepcutera us. M. Paszaxosa

Caprosa Kyaymxan A6auixepumonna

Beaymas oprammsauma: TamkeHTCKMiT XHMHKO-TEXHONOrHuecKHii HHCTHTYT,
xadenpa opraniueckoii XHMIH M TEXHONOTHH OCHOBHOIO OPTAHHYECKOTO CHHTE3a.
10001 1. PecnyGnuxa V3Gexucran. r. Tamkent, yn. Hason, 32.

3ammra ;mccepraumm cocromtes 3 despans 2023 roma B 13 uacor ma
3acenanmu aucceprauuonHoro cosera J1 02.20.629 mo sammre amccepraumii Ha
CoHCKaHue y4eHOil CTeneHH AOKTOPa (KaHauaaTa) XMMHUeCKHX Hayk npu HiuctutyTe
xumit  # urotexnonornii Haumonanshoii axanemum  mayk
PecnyGnmx m Owckom rocynapcrsennoii yuusepcutere, no aapecy: 720071, r.
Buwxexk, np. Uyii, 265-a, xongepeny 3an. Cewiika noctyna x sineokondepeniy
samwTet auccepraumin: hitp://ve.vak ke/b/d_0-quu-d2le-lwm

C nuccepraupeii Moxmo o3naxomuTses 8 Llentpansuoit nayunoii GuGmuorexe
Haumonamuoit axanemim nayk Kuiprusckoit PecrryGmixn (720071), r. Buwxex, np.
Yyii, 265a), 6ubnmorexe Omckoro rocyaapcTsenHoro yHusepcntera (723500, r.Owm,
yn. Jlennna 331) u ma caiite Haumonansmoit arrecraumonnoii xommecmn npH
Ipesunenre Kuiprutackoii PecnyGmmkn https://vak ke

Asropedepar pasocnan 30 gexabpa 2022 rona

Yuennlii cexpeTaph AHCCEPTALHOHHOTO COBETA,
KaHAMAAT XHMHYECKHX Hayk,
cTapuii Hay4HbIi COTPYAHMK % 3.A Illa6nanora

OBLUASI XPAKTEPHCTHKA PABOTBI

AKTyanLHocTL Tembl amccepraumn. Ha compemennom stanme omimmm n3
HNCPCICKTHBHLIX NyTeil CO30anNA HOBLIX NPENapaToB ABAfCTCH CYnpamoneKynsapuoe
xoMmmiekcoobpasosanne, B pesyastate uero oGpasyiorcs CyNpamoneKyaspisie
cuctemnt (CMC) ¢ H3MCHCHHBIMH CBOJICTBAMH KOMIIOHCHTOR KOMILJICKCOB, ¢
nossiuenHoit  hapmaxonornyeckoil  ddexTiBHOCTRIO M GesomacHoCTHIO y&e
HCHONL3YIOUMXCA JICKAPCTBCHNLIX BewlecTs (Polyakoy, N.E., 2011). Uccnenosanus B
aToit 06nIaCTH ARIAOTCH HEOTHLEMIEMON HACTHIO COBpeMEHHOIN NpHKAAHOH N
ynaamenTansHOil XHMHYCCKOH HAYKH NOCICARMX TPEX ACCATHACTHIL

B HacTosuec BPEMS KAUCCTBE BCNOMOTATCALHBIX BEHICCTB NS NOIYHCHHS
takux CMC uacto Mcnonnsyior yricsojcoaepxaine MetaboiuThi CONONKH. B
YACTHOCTH, BRKHCIIlIYI0 MOHOGMMOHHIINYI0 COAL TAMIMPPH3KHOBONK KHCNOTH! -
(rnuunpam, GC) ana o6pasoBanus KOMIICKCOB C JIEKApPCTBCHUBLIMH BEIICCTBAMM
(bapmaxonamn) AN NOBLIUCHMA MX PAcTBOPHMOCTH M GuozocTymuocth
(Toncmuxoe, T.T"., 2007). 3

Hsyucune nntepatyph! nokasano, uto uccncaosanus CMC na octose GC ¢
AMHHOKHCIOTAMH HE JOCTATOMHbI, XOTA OHH NPEACTABINIOT 3HAMMTEALHBIR HITEpEC.
AKTYansHOCTh TEMBl JUHCCEPTAUMH 3aKniowacTcs B paspaloTke AOCTYNHOTO 1
sdexTuBiOro cnocoda cHITE3a CYNPAMONICKYNSPHBIX CHCTEM HA OCHOBE IVIHIHPaMa
€ AMHHOKHCIOTAMH, 2 TaKKC B H3yucHHN YycaoBuil GopMHPOBaHMA rHApOreiei
TIHUMPAMA C  pacTBOPAMM  aMMHOKHCJIOT, COACPAAUIMX HHTpaT cepelpa B
MHJIMMONBHLIX KOHLUCHTPAUMAX, YBCAHMHBAIOWMX OHOAOCTYNHOCTbL MCXOIHBIX
coenHHeHui.

CB#3b TeMBI JNCCEPTALN € IIAHOM HAYYHO-HCCICAOBATEALCKHX paboT.

Hccnenopanns, Buinonncnnpie anccepraiponnoii pabore BXOAAT B nian
Hay4HO-HCCaeaoBaTenbeknX paGor Hucturyta xumun H gutorexnonornii HAH KP,
a take Kadenapsl «oGued, xanpnucckoil GuOXMMHH M natodusnonoriN»
Meaunmuckoro gaxyasrera Qul'y,

10318 HCCJIC/IOBAHMS: VYcranosnenue ycnonuii obGpasopanns
CYNPAMOJICKYJIAPHLIX CHCTEM TAHUMPAMa C AMMHOKMCJOTaMM M ofpasosanus
THporencii rAMIMpaMa B 33BHCHMOCTH OT TPHPO/LI AMHHOKHCIOT B pacTBOpS
HnTpata cepelpa

3anaun neeaeosanns:

1. Cuntcanposath CynpaMOJICKYJSPHBIX  KOMIUICKCOB  FJHUHpaMa  C
AMHHOKHCIIOTAMH - FANIHHOM, L-rayTamunonoii, D-acnaparusosoii kucnotami, L-
UHCTCHHOM, L-nu3unom.

2. TMonyunts rAporeNH HA OCHOBE HW3KO KOHIEHTPHPOBAHHLIX PacTROPOB
rAMuMpaMa ¢ pactsopamy  L-mmcrenna, LerjiyTaMHHOBOIN KHCIOTH, L-nusuna,
conepxammx nurpat cepeGpa.



3. MsyunTs XapakTepHCTHKH NONYHUCHHLIX cHCTeM ¢ momouhio Y@-, MK-
CNCKTPOCKONMHH,  KBANTOBO-XHMHYCCKHX MCTOJOB  pacucTra, NOJAPHMCTPIH,
BUCKO3HMETPHH, METOJIOM AlHaMuyeckoro cretopaccesins (JICP), ckaunpyonieii
anekrponnoit Mukpockonuy (COM),

4. Tposectst nceneaoBannsg GHOAOTHHCCKOH AKTHBHOCTH:

- KOMIUICKCOB mMnnupama ¢ L-raytamunosoii ¥ D-acnaparunoBoii KncioTamit B
TICPHON afanNTaIHy OPraiu3Ma B yCI0BHAX Beicokoropns (Tys-Amyy, Kuipriiscran,
BLICOTA Haj ypoBhcM Mopa 3200 M);

= rHaporencii rAHIIpaMa 1 pacTBOpoB amiHoknenoT (L- rayramunosoif xiuenotst, L-
uucrenna, L-nnsuua), copepxammux uutpat cepeGpa Ha anTROAKTCpHANLHYIO
AKTHBHOCTL Ma IATOrCHHBIX H YCJOBHO NMaTOTCHHBIX MHKpoopranuamax (Bacillus
cereus, Bacillus subtilis, Escherichia coli, Salmonella abony, Pseudomonas
aeruginosa, Staphyloccocus aureus, Candida albicans).

Hayunan noBu3Na noJyy4enHuIX pe3yasTaroB, BnepBuic cuntesnposatisl i
ONpPEOCNCHBI  CTPOCHHE  CYMPaMONCKYNAPHBIX  KOMMJICKCOB  Ha  OCHOBC
MOHOAMMONHIiHOI CONMM rANUMPPHINIOBOH KHCHOTH = FIMUMPAMA H AMHIOKHCIIOT:
L-rayramunonoii # D-acmaparumoBoli xucnor Lemmcrenna, L-nnsuna, B
cootnomienuy  1:1. Buepshlic npoBeACHO  HCNBITAHME  CYIPAMONCKYJIAPHBIX
KOMISICKCOB rymuipama ¢ L-rnyramunoroit m D-acnaparinoBoii kmcaoTamu na
GHONOrHYECKYI0 aKTHBHOCTL B Bhicokoropusix yenornsx (Tys-Amyy, Knproisckas
PecnyGnuka, 3200 man yposuem Mops). VYcraHoBnena HelfponpoTeKkTopHas
AKTHBHOCTL N3YYCHHBLIX KOMILJICKCOB B YCHOBMAX Bbicokoropbs. Ilonywenst u
OXapaKTCPH3OBAHLI, pance neonucanubie, ruaporent Ha  OCHOBC
HH3KOKOHICHTPHPOBANHLIX PACTBOPOB TAHIMpaMa N amuuokucnor (L-uncrenn, L-
TIyTAMMHOBas KHCNOTa, L-nu3nn) B npucyTcTBHM HMTpaTa cepelGpa. I'maporenu
HCNbITAHBL! H2 OGAKTEPHUMARYIO AKTHBHOCTH nNpn  CoAblMX pasdasieHMsIx M
olGHapyxuau Xopowyio 3pGeKTHBHOCTE,

IpaxkTHtecKasn 3JHATHMOCTE NOAYHCHHBIX pe3yabTaTos. CHHTECIHPOBARNLIC
B M3YYCHHBIC KOMIUICKCH! TJIMLHMpaM2 C AMHHOKHC/IOTAMH -  FauuMHOM, L-
raytamutosoii, D-acnaparinonoit kucnoramu, L-nucrennom, L-nu3nnom, oGnanaior
HOBBIMH CBOJCTBAMK M ABAAIOTCA NCPCNEKTHBHBIME npenapatamu. Mcnbitanus ma
OHONOrNYECKyI0 aKTHBHOCTH KOMIUIEKCOB ramiupama ¢ L-rnyramunosoii, D-
acnaparHHoBOji KHCNOTaMil B YCJIOBHAX BLICOKOIOpLS MOKa3ai, YTo onn obnajalor
BHIpAKCHHLIMK  HeliponpoTekTopuniMi  cpoifcTeamMu (AKT  mposeacHus
naGoparopusix ncnsiranyii ot 06.06.2017 roaa, [punoxenue 2).

H3yucnubie ruaporens HHIKOKOHIEHTPHPOBAHHLIX PACTROPOB TNIIHpPaMa K
pacTBOpOB AMMHOKHCNOT — L-uMcrenna, L-raytamunoBoii kucnorst, L-nusnna B
NPHCYTCTBHY HUTPaTa cepedpa npeactasasior Goneiwoli npakTHuecknii nuTepec ans
MCINUKMHBL M TIOKa327)  BLIPAKCHIYIO aHTHOAKTCpHANBHYIO aKTMBHOCTH (AKT
nposeaenus ucnuiTanuii ot 07.09.2020 roza, Mpunoxenne 3).

B RTINS

. OcnoBHLIC TIONIOKCHNS  JMCCEPTAIMN, BLIMOCHMEIE Ha amnTy:
PesynLTaTsl  CHNTE3a M M3YMCHMA  CYNPAMONCKYNAPHLIX  KOMILICKCOB
TANIEPAMA C THIMHOM, L-rayTasunonoii, D-acnaparunosoit kucaotamm, L-
HHCTCHUOM,  L-AH3HIOM, KOTOPHLIC ABNAIOTCA  HOBBLIMM MaTepnanamu,
obnajalomMMI  CBOICTBAMM,  OTAHWHLIME  OT  cBoMCTS  MCXOAMMIX
KOMITOHCHTOB,

2. Tlpuponta  B3ammonelicTsns, QYHKUMONATEHBIE TIPYNNEI  KOMIOHEHTOB
KOMIICKCOB, ~ OTBCYAIOUMNCE 32  MCKMONCKY/APHBIC  B3aNMOACHCTBIS;
pesy/IbTaThl  KBAHTOBO-XHMHYECKOTO  MOJIG/MPOBAHHA  B3AMMOACHCTBNS
raMuMpamMa ¢ ranuuuoM, L-nmsunom u  L-rayrammuosoii KHCIO0TOIf;
TEPMOAHHAMHUCCKHC 1 (PHINKO-XIMHUCCKHC XapaKTCPHCTHRH KOMIT/ICKCOB.

3. Nlanuwpic o cunTese rujporeneii MU3KOKOHUCHTPHPOBAHHOTO FIHIMPAMA ¢
uncrent-cepeOpanbiv  (LICP), rnyramun — cepebpansiv (I'CP), ausun-
cepeOpsubiMun pactopamu (JICP), coacpxaume yHHKAIBHLIC KOMAOHCHTH! B
HH3KHX KOHICHTPAUMAX, yBEnHuMBalomMX uX GuogocTynsocts. Hrorn
H3YYCHHS NPOYHOCTH, PCONOTHYCCKUX CBOHCTB N Moposoruu riaporeseit
rauuppama c LICP, I'CP w JICP.

4. PesynuraThl GHOMOrNYECKUX HCIIBITANHIL:

a) CynpaMoACKyNAPHBIX KOMIUICKCOB rimipipama ¢ L-rayramunosoit u D-
aciapariiioBoii KHCIOTaMR B YcloBHAX Bbicokoropha (Tys-Amyy, Kuipreiscran,
3200 m);

6) cynpamonexynspusix ruaporeneii rmunpama ¢ LICP; ranumpama ¢ I'CP u
runuupama c JICP na GakTepHuiARYIO aKTHBHOCTb. .

JInunniii Braaa conckarens. OCHOBHBLIC IKCNCPHMEHTANLUBIC PE3YJIBTAThI,
NPHBCHCHHEIC B JHCCCPTALMM, MONYMEHBI CaMMM QaBTOPOM MAH NpH  €ro
HCIOCPENCTBEHIIOM YHAcTHH, ABTOPOM BLIIONHEH NOJA00P ONTHMANLHBIX YCIOBHI
MONYYCHNSt BCCX MNCCNCHAOBAHHLIX KOMMO3WLWH, WM3yueHHE cocTasa H uinxo-
XHMHYECKHX XapaKTCPHCTHK, mHoaydeunuix obpasuos meronamu Y®- u HK-
CICKTPOCKOIIMH, H3MCPCHHS pacnpercichins Ancnepcuoii gassi, COM. umepenne
(u3muvecknx xapaxrepucTik. AsTop npososi 06paGoTky, o6obuienne NOAYUCHHEIX
Pe3ynLTaTOB, CHOPMYIIHPOBAT OCHOBHAIC BHIBOJILL.

AnpoGaunn pesyasraroB amccepramum. Matepuansl juccepraumi Guian
npeacrasnens na Mexaynapoauoit nayuno-npaxtiseckoli kondepenuun «Oxpana
W YCTOHYMBOC MCHIONLIOBANME PECYPCOB JICKAPCTBENHBIX pactenmiiy. Hecik-
Kynsckasn oGnacts, Ksipraiscran, c. Yon-Capui-Oii.C.61-64; C.101-106. 16-17
okrabps  2015r.; Mexaynaponuoif  Hay4HO-PAKTHHCCKOH  Kondepenuun
«Amanxonosckue uTcHua-2016 - «IIpoGneMbl M MCPCNCKTHBb! coBpeMenHoji
Kasaxcranckoit mayku». 8-9 nexaGps, 2016 r. C 181-186. Yere-Kamenoropek.
Kasaxcran; 8th International TUPAC Symposium «Macro- and Supramolecular
Architectures and Materials» (MAM-17)6-10 June 2017. Sochi, RozaKhutor Rcs_ort,
Russia; The 2-nd Struchkov Mecting International Workshop on Chemical



Crystallography and Structural Biology. Moscow, RUDN University. 13-16
November 2018. P.22-23; 1 Intemational scientific Congress of the Kyrgyz-Turkish
and Turkic-speaking countries on natural and medical sciences 21 -23 April 2019 at
the Osh state University (Osh, Kyrgyzstan). P. 70-71.18th IUPAC International
Symposium on MacroMolecular Complexes (MMC-18), Moscow. Russia, June 10-
13, 2019. P. 50.

Monnota orpamenna pesyasraros aucceprayun B ny6anxauusix. ITo Teme
Auccepraunn ony6aukoBano 12 nayumnx crateii, M3 HHX 8§ — B NIganMAX,
HHACKCHpyeMmBIX cuctemoli PUHLL, B Tom uncnie 2 craten B M3faHuAX, HMEIOWMX
HMnaxT-(axTop sbie 0,1,

Crpyxrypa i 06nem auccepramun. JJHCCEPTAUNS COCTONT H3 BBCACHHS, Tpex
TJ1a8, BLIBOJOB, CINCKA UHTHPYEMO#i MHTEPATYpL! M NpHioxkeHns. Matepuan paGotst
u3noxcH Ha 155 crpanmuax kommsioteproro maGopa, skmouaer 14 TaGni, 60
PHCYHKOB, ClIHCOK HTEpaTypbl 3 134 namveHoBanuii, npunoxeuuii.

OCHOBHOE COJIEP)KAHHE AHCCEPTALIHH

Bo mpeaenmm oTtpaxens akTyansHocTs AuccepTaumoHnoii paGotet n BLIGOp
0GLCKTOB HCceA0BaMMiL, Ueb H 3aau4M PaGOTEI, HAYYHAR HOBM3HA 1 npaxTHyeckas
3HAYHMOCTD, CHOPMYINPOBAHE! OCHOBHLIC TIONIOKCHHS, BLINOCHMBIC Ha 3AUNTY.

Cnaga I. O630p anrreparyput
1.1. Cmpyxmypnsie  ocobenmocmu  2auwuppusunosoii  xucnoms: u ee
Monoammonuiinoit conu (zaunupama) OnR nposenenus KoMmnaekcooBpazyiomux
ceoiicme.

Paccmotpenst  ocoGennocT  cTpoenus ranuMppH3MuOBOH  KMCIOTM  #
FAMLHpaMa B PacTBOPAX PasNHuHON KOHUCHTPAUMN ANA BCTYNNCHMS B Peakiyy
KoMIlekcooOpasosanus,

1.2. Buonozuueckan axmuenocmv AMKUPPUIUNOGOHE  KuCIOMM u  ee
MoHoaMMonuinoid conu (zauuupama), npedcmaensioniue  unmepec npu
Komniiexcoodpasosanuu.

Tlpeacrasnenst naunbie 06 yHMKUILHLIX  GHONOrMYECKMX AKTHBHOCTSX
THUHPH3HHOBOR KHCJIOTHI M FINLMpPaMa.

1.3. Cynpamonexyaspusie Komnaexcsi ZANUUPPUIUNOBOIT  Kucomsl  u
2IUKUPAMA C AMUHOKUCTOMAMU U 06AACMN UX UCNONBI0BANUS,

OGcyxaensl KOMIUICKCH AHUBPHINHORON KHCHOTH W TIMIMpamMa ¢
AMHHROKHCAOTaMH, 06:1a2210LHX Pa3HOOGPAZHLIMK NONCIHEIMI AKTHBHOCTAMH,

1.4. Huskomoaexyaspusie 2udpozenu ~ kax CMC ¢ yayuuiennsimu ceolicmeamu
UH2PEOUECHMOB U KOHMPOIUPYEMBIM SbICEOGOICOCHUEM KOMNONEHINOG.

PaccmoTpen cynpaMoneKynspblii ruaporens ua ocnose L-uncrenna u AgNO,

- wucrent cepebpansiii pacteop (LICP), xotopmiit mowker GuiTs TPAHCHOPTHO
MOACKYJIOit JUIA APYrHX COCAHHCHMIA,

aasa I1. MaTepnann! u MeToan! necaeoBanns

OdveKmoM UCCAEI06aNUR ABNAIOTCA TNHUMPAM, AMHHOKHCIOTHI (rasumm,
uuctens, Jmsun, D-acnaparuwomas, L-rayTammnosas * kwenovsr), PacTaRops
UMCTCHHA, [JYTAMMHOBOH KMCIOTHI M JM3HHA, COACPKAUWIX MWTPAT cepeGpa u
CYNPaMOJIEKYJIAPHLIC KOMIAEKCH HA HX OCHOBE,

Tlpeomemon  uccredosanus sermiomMca  3aKOHOMEPHOCTH  0GpaIOBaNMA
CYNMpaMOJICKYNAPHLIX CHCTCM, BKMOYAIOWMX B cebs IIHUIPaM, aMHHOKHCIOTE |
ycnosnsi obpasopanmsi ruaporesieii Ha OCHOBC TMUMPAMA B 3aBHCHMOCTH OT
NPHPOALI AMHHOKNHCIOT B pacTBopc MuTpata cepebpa (B cepeGpsueix pacTsopax
aMHHOKHCIIOT).

2.1. Xapaxmepucmuxa ucxodnsix coeounenuii KoMmiercos
PaccMoTpeHbl MOHOAMMOMRITNAS COMb THUAPPH3NHOBON KHC/IOTHI — IAHIMpaM,
AMHHOKHCNOTEl — TIJIMUMH, LHCTCHH, NH3UH, TIYTAMHHOBAS M aCMAaparHHOBas
KHCIOTSI. )

2.2, Memoosr uccaedoeanun cmpyxmypsi coeounenuii, ucnoasyemsie @
ouccepmayuonnoii padome.

2.2.1. HK-cnexmpockonuueckuit  ananns  nposeied  Ha  HK-Oypse-
cnextpomerpe AgilentCary 600, HK-®ypoe cnextpomerpe FTIR-801 Simex,
NicoletAvatar 370 GDTS; HK-Qypse-cnexrpomerpe  ®CM-2021, 000
«HUndpacneky.

2.2.2. Y®-cnexmpockonus. Hamn mHcnonssosansl cnektpodoromerp I19-
5400Y®, usrorosacunsiii 000 Dkoxum; cnexrpanuibii ananason ot 190 no 1000
M, a Takke Y®-cnekrpomerp C®-200 3A0 «OKB CIIEKTP», cnextpansisiii
Jwanason ot 190 jo 1100nMm.

2.2.4. Memod cxanupyomein nexmponnoin  muxpockonuu (CIM).
Hcnons3osan npnGop COM - JEOLISM-6490LA.

2.2.5, Memod OunamMuueckozo pacceanusa ceema CZIPC).‘ Henonpsosan
npuGop JuHamiveckoro nasepioro caetopaccesnus MalvemZetasizerNanoZS 90
(BennkoGpnranns), 2013, X

2.2.6. Memod uzomonspnsix cepuit (memod Ocmpomsicaencrozo — /Koba).
H3omonapusic cepin rotosuan 3 1-107 i 10°M BoANBIX PacTBOPOB KOMIIOHCHTOB

npu pH 7,2 (pocdopnstii Gydep Na, HPO, — NaH ,PO,), xotopsie cvemusam 8
autnGatasix cootnowennsx (or 1:9 mo 9:1) npn nemsmcunom obumiesm ofueme.
Cmecn puinepxusami B Tevense 40 MUHYT NpPH NOCTOAHHOM NEPEMCUINBANKN Ha

opGuransuom MynyTiueiikepe MultiPSU-20.
2.2.7. Keanmoeo-xumuuecxkue memodsi pacuema. B paGoTe MCIIONL30BANE]
metozs PM6 1 MP2/6-3114+G(d.p) B kommnnexce nporpavy GAUSSIAN-09. ;
2.3. Memoduxa npuzomoenenua 2udpozencii u3 Hu3xko xanucnmpupomnmq
PACMEopos zAUKUPAMA U AMUHOKUCIOM @ NPUCYMCmEUN Rumpama cepebipa



B npurotonnenst pactsopst L-Cys, L-Glu, L-Lys xoxuentpaigim (10°M) u
untpara cepeGpa (10°M). Hsomonspueic cepun GBUIH HOMYHCHB! CMELICHHCM
PacTBopoB B cooTHomenuax 1,25 Cys:AgNO, (LICP), Glu:AgNO; (I'CP), Lys:AgNO;
(JICP) B antuGatnnix cootnomennsx (1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2, 9:1).
Cwmecn muuiepiusann 20-25 MuHyT npu nepemeuimBanum Ha mciikepe. 3atem
CHHTC3HPOBAHEI MHAPOreADb CMCUICHHEM PACTBOPOB FIHLUMpaMa ¢ KonuenTpauueii 107
Mu pactsopos LICP, I'CP u JICP B cootnomennn GC:LICP, GC:I'CP n GC:JICP
MCTOZIOM H3OMONAPHBLIX cepiii B anTHOaTHHBIX cooTHOWCHNAX 1:9, 2:8, 3:7, 4:6, 5:5;
6:4, 8:2,9:1.

nasa 3. PesyabTaTe! co6eTBeHHLIX HecnenoBanuit u nx obcyxaenne

3.1. Komnnexcoobpaszosanue mevicdy GC u Gly

3.1.1. Y®-cnexmpockonuueckoe usyuenue coommuowtenuii KoMHOHEHNOS
KoMmaexca GC+Gly. Ha puc3.l.1.]. MOXHO BHACTL 3aBHCHMOCTb M3MEHEHHS
ONTHYCCKOMN MIOTHOCTH AA OT COOTHOILICHHS KOMMOHEHTOB H3OMOJAPHOIN cepin
npun A=255 uM, Gly=10"M u GC= 10°M, pH 7,2; u3 zasmcumoct AA n
COOTHOIUCHHH H30MONAPHOIT CCPHH YCTAHOBACHO COOTHOMICHMC KOMIOHCHTOB B

Kommnekce, pastoe 1:1 (puc. 3.1.1.2.).
- iyegC 39
” ——Orett 20
— GlyeGC 37
» —v- GlyeOC 46
" —- Giy+0C 53
" —— ClyeGC 84
k ol
e = Gye 9
< '
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"
LY} -‘ m s,
:: B . r . . . . L L] B -
- L] lJ L] L) ol Yy 1]
" 38 ae i bt £ "
-

Puc. 3.L1L1L VY®-cnextput normomenns Puc.  3.1.1.2.  3amucumocts  wiMencnus
ramwipama  (GC) u rmwma  (Gly) B ommmcckoll nnomocn AA OT coOTHOWCHMA
¥S0MONAPHLIX - coomiomenusx npi pH 7.2 xoumnoncirros isomonspoft cepmi npn A=255
(xonucnrpawis GC u Gly 107 monn/n) nv (¢ (Gly)=10"M, ¢(GC)= 10™*M, pH 7,2))

3.1.2. Cunmes cynpamonexyaapnozo xomnnexca cnuyupama (GC) c L-
uunonm (Gly); HK-cnexmpocrkonuueckoe usyuenue

y RN, SR 2 T¥ TS ey

e m——

-
if

A
- oo ke \ | nOKasbiBacT, 10 npu
i g 3 \‘j""'_,-? obpazosanun CMC, B ochoBiiom

" : < 7°7| yuacmeyior HOHH3OBANKIC
KapGoKCHIBHEIC rpynns

Pisc.3.1.2. 1.UK-cnektp ranuupasma (GC).

. i . Cpasucnne w ananus WK-
R \\ Rt CIIEKTPOB HCXOHLIX COC/MHCHMI
AN GC » Gly u wux xommnexca,

» bt lmirh ':___ 15 L "l ammmoxucnoT, nonoca
i - A o == | NponycKanus KOTOpOii B
- . ‘> =
- | : 11 :‘_{'_I_W/ \AF | xoMmnexce ememaercs wa 8 em”,
w , 64 [ |¥rl f 1| snauntensusie H3MCHCHHA
2 (e ) | ‘| nperepnesaior 10NI0Ch!
. i —- ”
Puc. 3.1.2.2, MK cuextp ranuuna (Gly). Eg‘;:ycmm" NH;" usurrep -
: AMHHOKHCIIOTHI-
— = =T — =] uponexomuT paspyuucnue
e R = usHTTep-HOMHOH . hopmmt
N it = /M A , | @MEHOKNCHOTH, o eM
|" \i Ig = 1] camnerenscayer noARNcHIe
. _ ”‘ 1177l §'=9 wonoc nponyckanus 8 oGacta
: : s VB e | 3628,2-3566,7cM”, otseuasomme

Pic. 3.1.2.3. MK crickTp KOMIUIcKca ramumpava(GC) n  BAICNTHLIM  koacGaumam  NH
rAHIHHA (G[y) CBSI3H, KOTOPRIC OTCYTCTBYIOT
B mcxoamoM ramumne. Mmeer Mmecto cMenienne nosocst mnponyckanps Cy=0
rangupama Ha 37 cM-l, a Tarke cMeuwenne nonocsl nponyckamms C-0-C, C-OH
cesiseli ma 7 cM-1, npH OTOM WMHTCHCHBHOCTL NPOMYCKANMS YMEHBLILACTCH.
[perepnesaior n3menenns 1 CH ceasn obenx Monexyn. Bee ato cauaerenscrayer
00 an1eKTpOCTaTHECKOM B3aHMOJICHCTBHI Mewy Mostekynamu GC u Gly.

3.2. Komnaexcoobpazosanue mexncdy GC u Giu

3.2.1. Y@-cnexmpockonuyeckoe ulyNenue Coommowenui KoMnonenmos
komnaexca GC+Glu

Ha puc. 3.2.1.1. npuseienn Y®-cnexTph! NOTIOMICHHS PACTBOPOB MIHIHPaMAa

(GC) n L-rayramunosoii kucnotsl (Glu) B nzomonspunx cootHowennsx npu ph
7,2 (xonuentpamis GC u Glu 10 monw/n); na puc. 3.2.1.2. nokasana 3anHCHMOCT
WIMCHCHHA  ONTH4YCCKOH mNnoTHOCTH AA  OT  COOTHOUICHHA  KOMIOHCHTOB
usomonspholt cepin npn A=235 um (¢ (Glu) = 10™*M, ¢ (GC) = 10°M, pH 7,2), n3.
KOTOPOIi CIICILYET, Y4TO COOTHOMICHHE KOMIIONCHTOB B KOMILICKee pasho 1:1.

cvsess
PEOLERED
-
-

FEEREEREY
s22

HidhiH
3888538288

R

N

IR NEE SN

Puc. 3.2.1.1. Yd-cnextpu nornomennd  Prc. 3.2.1.2. 3aBHCHMOCTE HIMCHCIIA onmiyeckoll
pactopos  rmmumpama  (GC) n L- momsoctn AA 0T COOTHOWICHIS KOMNOHCITIOB
raytavmosolt  xucnorit  (Glu) B ysomonapupit cepiit npn A=235 um (c(Glu)=10"M,
HIOMOIAPHLIX COOTHOMICHHAY TIPH pH 7.2 ¢(GC)= 10"M, pH 7.2)

(xonuesrrpauns GC 1 Glu 10™ mons/n).




3.2.2. Cunmes cynpamonexyanpnozo komnaexca zaunupama (GC) c L
21ymasunoeoit kucnomoit (Glu); HK-cnexmpockonuuecxoe usyuenue

Kak BuHAHO M3 CHEKTPOB
KOMIIOHCHTOB  KOMILICKCa H
camoro  Kommickca,  TIpH
s3anMoyeiictant GC u Glu
HCHOHM30BAHHbIC

kapboxcHaLHbIC rpynnt
ocralotca 6c3 u3MmcHeuns, HO
NPOHCXONAT  M3MCHCHHA B

Puc.3.2.2.1. MK cnektp L—rnyrauuuonon KHCNOTH (Glu)

. ey — ':...

=== | | B3aHMONICHCTBHH NPHANMAIOT

qacthe caa3u C-0-C
Puc. 3.2.2.2. K cnextp xommuickca mmmpaua(GC] ~y rq b &

raytamunosofi xucnotit (Glu)

= - s - =T uBKTTCp-HONC Glu -1
&= \f‘*\. il = ol : CMCIICHNEe  aMUHOKHCIOTHOI
o .--\—'\z\'\ f . nosocst 1 ma — 21 v,
;.. U Ny ..‘_..., S /‘ amMuHOKHCa0THON monocel II-
....H- ‘--q ~mrl] 10 em!, TaKKE BO

———————————
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Puc. 33.L.1. Y®-cnextpu  msomoaspumx  Puc, 3.3.1.2. 3asMcHMOCTE H3MEHEHHA OITIHUCCKOMN
cepuii pacteopos D-acnapanimoBofl KHCIOTH nAOTHOCTH AA OT COOTHOUICHHS KOMIONCHTOB
n rmumpavanpipH 7,2 (xouuenrpawa GC u i3oMOnAPHOR cepit nipi 2.=2401y (c(Asp)=10"M,
Asp 107 monw/n) ¢(GC)=10"M, pH 7.2)

3.3.2. Cunmes cynpamonexyasapnozo komniexca 2nuupama (GC) ¢ L-
acnapazitrnoeoit kucnomoii (Asp); HK-cnexmpockonuueckoe usyvenue

C-OH rmpiumpama, a TakoKe HE3HAUHTENBHO CMELIAIOTCA T0JIOCH, OTRETCTBEHHEIC 32
C-H cBasu. Taknm o6pasoM, 31cCh Takke MMCCT MCCTO  D/ICKTPOCTATHYCCKOE
‘BIAUMOJEHCTBIE MEKY KOMIOHCHTAMH KOMITIEKCOB.

3.3. KomnnexcooGpazosanne meaxny GC n Asp

3.3.1. Y®-cnexmpockonuueckoe uspuenue COOMHOMIEHUIT KOMNONEHMNOE
romnnexca GC+Asp

Ha puc. 33.1.1. npuscaenst YO-cnekTphl TOriomenHs pacTBOPOR
rnaguppama (GC) B L-rayraMuHOBOH  KMCNOTHI (Glu) B M30MOJAPHBIX
cootnowenusx npu pH 7.2 (xonuentpauns GC n Glu 10™ mom/n); na puc. 3.3.1.2.
TIOKa3aHa 3ABICHMOCTE W3MCHCHHMA ONTHYCCKOI MIoTHOCTH AA OT CoOTHOMICHHS
KOMIIOHCHTOB momo:mpnoﬁ cepim nipit A=235 um (c(Glu)=10"M, o(GC)= 10"M, pH
7,2), u3 xoropou CICAYET, 4TO COOTHOLICHHE KOMIIOHCHTOB B KOMNEKCE pasHo 1:1.

1T r = » » y SO 5 CPaBHEHHA BHIIE
~ npuscacunnx  MK-crniextpos
- 5 IFHGERE- ¢ : R ] GCw  Asp mpn  mx
I/ |4 naanmozclictain MOKHO
! TaKRe BHACTL, UTO TpH
| ofpasoBanyK MONCKYNAPHOIO
| komnneca NpONCXOAHT

paspyuICHIC LBHTTCP-HOHHOI
(OpMEI AMHHOKHCIIOTEL, O HEM
CBHACTC/ILCTBYCT IOABACHHE

P el

- R S, o | nonoc mornouienus B oGnacTH
'-l_?-\"‘J' ‘\ ;"!.-'.'". 3588,2 oM, XapaxTepisic
l‘“.“—'T B W ™ ’\f/\ '\, AR Ny |ans NH rpynn; nposcxoaut
- T AL . 50 Bl Uy B ; Vi lvlf’.. -l i

wi | s pas V0 | cMEIEIIHE  AMMHOKHCIOTHOR

_ . s e

{ ==} | nonockt I NH,* na -10,6 e,
. - - ' o ww ey eyengenne COOT- na 31 oM

Puc 3.3.2. 2 HK-cncmp KOMILICKCA rnmmpaua (GO)eD- | perynaior o
acnaparunosoit kucnotoit (Asp)

B3aUMozclicTBIEe TaKKe C-O—C C-OH B GC, cMmeuicnHie nosioc nponyckaHns
KOTOPEIX COCTABAACT 12 CM , BCC ITO CBHJICTCALCTBYCT O HAUTHYNY mmmoncﬁmlm
MCIKAY KOMIOHCHTAMHI KOMIINICKCA.



3.4. KomnaexcooGpazosaune mexay GC n Cys
3.4.1. YO-cnexmpockonuyeckoe onpedenenue  HAAUNUA  G3AUMOOCIHCIMGNUR
Komnonenmos komnnexca GC u Cys

Puc. 3.4.1.1. Y®-cnextpi pacrsopos Cys (10° M =
const) mpu pasamuunx konuentpaunsx GC: 0 M

f\ ’
f\\\\‘-\\ ﬂ (xpusas 1), 0.50-01° M (2), 10~ M (3), 0.25-107
X \\\N\ M(4), 0.50-10° M (5), 0.75-10" M (6) u 10™ M (7).
N

Hanuune MexMonekyaspHuIX B3anMoieHcTBHIT MEATY
GC u Cys ycranosneno Merogom YO-
cnekrpockonuu. Ilpn  ypennmuennn  konuentpauuw GC  npH  nocrosmHoli
xonuentpaun Cys nabmozactcs NOBLILCHHE ONTHYCCKOI MIOTHOCTH PACTBOPOB —
rinepxpomnstii adext (puc.3.1.4.1.). Tipi 3Tom Makcumym nornomenns GC (10°
M pactsop), npH yBeawueHHH KOHUEHTpauMii AMHHOKHCIOTH NPAKTHYECKH HE
H3MEHSACTCA,

3.4.2. Cunmes cynpamonexynapnozo komnaexca 2augupama (GC) ¢ L-yucmeunom

(Cys); HK-cnexmpockonuueckoe usyuenue ;

HCXOJHBIX  COCAMHEHHH
(GC u Cys) u cpaBucnue
BX €O CNEKTPOM HX
KOMIVICKCA TNOKa3biBACT,
Y10 IHAMHTEALHEIC
H3MEHENNS

nperepnesalor  NH,'

P T N b ] 5 ‘JAnanm HK-cnektpos

Ve
ghesesssnsnnsgntegg

-
S
»
&
NA.
:
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81 <
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B
g

UMCTEHHA, B KOMILIEKCE

NPOMCXOMMT CABHT NONOC

g e R T |ua 4238 om?, Takke

8 /.-"*'*‘lt"' l‘ : - ‘;',{"\.-fl ',/ H3MEHMOTCa nonockl OH

3 \ Sy s _ ",. ;‘:‘1:» n NH GC; nonoca

! E R \’ '; : 1 THOMBHON  cBA3H  He

SR L i‘;}‘ f;i,l. g | npossasercs. Amu-

- BRI 6 ¢ oiat ')-,*? .‘-"‘j o st Saanes | <

R s : e »,1. - |NH, cABHRACTCH B
B .. B, T e .
rciiliiaunnemmmtts .

nonoca kapGokcunbHoil rpynnbl HaMensercs Ha 6 e Takum oBGpasom, ykasanmsic
U3MEHEHHS MOTYT CBHACTENLCTBOBATL OO 3NEKTPOCTATHUECKNX R3aMMOjieHCRusX
mexny mounekynoit GC n L-unctennom.
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3.4.3. KomnaexcooGpasosanne mexay GC u Lys
3.4.3.1. Y®-cnexmpockonuueckoe onpedencnue HaaUYUR E3AUMOOCTICINGUR
Komnonenmoe komnnexca GC u Lys
Hamune Mexmonexynapnsix s3ansmonciictsnii Mexay GCn Lys ycranosncho
meroaoM  Y®-cnektpockonun. Tlps  ysenuuennw kouneutpaumn GC npu
noctosmnoii xonuentpauuu Lys nabnonacrcs noseiucHue ontiyeckoii nIoTHOCTH
PacTBOpOB —~ rHNEpXpoMHLli dddekT, a Takke Gatoxpomusiii adpdekT ~ cMemenne

MaKCHMYMa TOrJIOUICHHA B JNIHHHOBOMHOBYI0 o6nacts (pic.3.4.3.1.1.).
; Puc. 3.4.3.1.1. Y®-cnekrpst pactsopos Lys (107
L > M = const) npit pasnHuHbIX KOHLCHTpALMAX

ﬁ GC: 0 M (xpusas 1), 0.50-01° M (2), 10~ M (3),
N 0.25-10” M(4), 0.50-10 M (5), 0.75--107> M (6)
- \\ K107 M (). :

3.4.3.2. Cunmes cynpa.uon‘e@mpuoe'b rKomnaerca zauyupama (GC) ¢ L-nuzunom

(Lys); HK-cnexmpockonuvecrkoe usyuenue

el —g S RSN e [ e ik M-
AN /'\f \ 1) ""n CNEKTPOB  MHAWBHAYAILHBIX
- \ rd 1[ ‘.& ! | coenmmennii — GC u Lys u ux
- f 4!‘%3!'.1 | | |monekynsproro  xommnekca
I - A ‘1‘-,{ iit 1'[' | Mosu0 cnenats 3aknmoucume,
. / i\st' ':!:L!l YTO MEKAY KOMMOHEHTAMH
- i s
. S Ld/. 3 CYLICCTBYCT B3aHMOACICTBHC,
- = o d _;ﬂx‘n - |® XOTOPOC BORACHCHL Kak
Puc3.43.2.1 . MK-cnextp L-mouna (Lys). il o g fope

AMHHOKHCNOTEI, TaKk W CC

Gokosas ammuuorpynna. Tax, B
KOMIICKCE BO3HHKAIOT

(: MHOXECTBO M0
HHTEHCHBHBIX nostoc ot 3886 —

\
Q&{'}HI ‘1136756 (e-NH,), xotopsie

Y

CBHJICTCIILCTBYIOT V]
ponneyeHnn atoli rpynnst B

v
. t‘ e, © . -\ oGpazosanue BOJIOPOJIHBIX
| == s ™ = | csaseii c monexynoli GC.
Puc.3.4.3.2.2. UK-cuektp komnnexca GC+ Lys

gEistsaacsEERATERRRLIAS

of
B xoMnnckce BO3JHMKACT WINPOKaAs nojoca (3403,7 cm™), oTBETCTBCHMAA 32
s3anmoneiicrens OH u NH,* GC. TTpoHCXOANT H3MEHEHNS N0/I0C, OTBECTBCHEIC 33
ammnokucnomusie nonoct I - NH;' ull. Bee 370 CBHACTEALCTBYCT O B3aHMOACIiCTBHH
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KOMMOHCHTOB  KOMNekca 3a cdeT obpasoBanns BOJAOPOAHEIX cBAseil M
QJICKTPOCTATHNCCKOrO B3aHMOACHCTBHA usHTTICP-HOHA Lys ¢ QyHKUHOHANLRBIME
rpynnamu GC.

Taxum oOpazoM, Ba ocuoBanMM ananu3a Y®-, UK-cnektpos GC ¢
H3YYCHHBIMH AMHHOKHCAIOTAMH, 3 TAKXKE CPABHCHEHHEM NONYYEHHBIX PE3yNbTATOB C
JHTCPATYPHLIMH JaHHBIMH, NIPHBEICHHBIMH B JNTCpaTypHOM o630pe, comepiKaileM
CBCACHHA O MONICKYAAPHBIX KoMmmnekcax GC ¢ aApyriMH aMHHOKHCJIOTAMH, MOXHO
CACNATE 3AKNOUCHNC O TOM, YTO NOAYHCHB MOJICKY/IAPHLIC KOMILICKCH FIRLMPaMa ¢
L-rmunmnoM, L-umucrennom, L-nu3nnom,L-rnytamusosoii u D-acnaparnnonoii
KHCJIOTaMH B cooTHowennn 1:1,

3.5. Mooenuposanue cmpoenusn CYNPAMONCKYARAPHBIX KOMNACKCO8 ZNKUPara
¢ amunoxucnomamu. Keanmoso-xumuuecxite pacuemsi

OnuMM W3 BAKHLIX, WO TPYAHO pCUIACMBLIX BOMPOCOB, OCTAETCH BONPOC
Pacno/io;KCHHA KOMNONCHTOB KOMIJCKCOB OTHOCHTEALHO APYr — ApYra, KOTOpbili
MOXHO PCLUIMTE C NOMOIBIO KBAHTOBO-XHMHYCCKHX MCTOOB pacyera.

JAnst xonCTpyHpoOBalKs CynpaMoneKys Mt paccuofpe.nu MOJIEKYTy rnniHpama
B KAUCCTBC «XO3AHHA» H B KaYCCTBC «ToCTA OB BHIOPAHE! aMHHOKHCIOTE! -
FIMUMR Kak HEfTpanbHas, IM3MH - Kak OCHOBHAs M IJIyTAMMNOBas Kak KWCHas
aMHHOKHCNIOTA,

Bce meposTHhIC MECTAa  paciloNOXKCHHS  AMHHOKHCIOT — OTHOCHTCNBNO
;nsmlmpn.\m, TAC MOTYT BO3HHKHYTh BOJOPOAMBIC CBA3H, NMPCACTABNCHL Ha pHC.

Tepen  pacueroM  ameprun
B3QHMO/CHCTBHR MOJICKYN IIHLHpaMa
H  QMHHOKHCAOT  MpeABapHTEILHO
TIPOBORMIIM  MUHHMH3AUMIO  DHEpPrun
HHAHBHAYANBHEIX Monekyn c
TIOMOIBIO HOMYIMITHPHYECKOTO METONA
PM6 B  xommmekce  mporpamm
GAUSSIAN, 3atem MunuMusnpobamm
SHCPrHIO KOMNJICKCA HEIMIHPHUCCKIM
N KBAHTOBO-XHMHYCCKHM MCTOZIOM
Puc. 3.5.1. Bepostume Mecta obpasosanig MP2/6-311++G(d,p). Pacuer JHepraii
KOMIUICKCOB  I/MpaMa  #  uBHTTCp-iomos B3aHMoeiicTBYIONMX MOJICKY N
QMIHOKICIIOT NOCPC/ICTBOM BOOPOAHLIX CBA3cHt  TIPOH3BOAMICA NO d)opuync:

AH = H(wmmm:) —(HG(, % Hm

okciioma ) 2

rac - Hiounxea — Tewiora oGpasosanma kommnexca, HocuH

BunoxNcroTa T
TennoTs! 06pasopains GC 1 COOTBETCTBYIOUNX AMHHOKHCIOT,

PesynnTaThl  KBAHTOBO-XMMHUECKHX DAcuETOB JUIS  CYMPaMONEKynApHHIX
KOMIUICKCOB IUTHIHPAMa M YKa3alRLIX aMHHOKHC/IOT NpHBeacust B Tabmnax 3.5.1-
3.5.3., (npunoxenuc 2),

Ha puc. 3.5.2. npeacrasnen rpadnk pacnpeacieHus CynpaMo/ICKyAspHBIX
cucteM (CMC) ramumpama ¢ aMHHOKHCIOTAMH N0 TemnotaM ofpasosanis
KOMIUICKCOB ¢ 00pa3zoBanieM BOAOPOHOIL CBA3N.

H3 atoro rpadika MokHO

cacnath 3aKMOUCHHC ©

——GCGly ~2=GUGlu —2—GCLlyy
' e ! | TOM, 47O HanGonee

WIS IS

i
% 2| ™ U |npoumme  KOMMICKCH
8 go ] \ | |rmun opasyer B
gé ‘ ! j i | nonowennsx 3, 6, 11; L-
3 1]
S35 i f ;! | PAYTAMHHOBAR KMCIOTA B
E. 2 i ! 3 ‘ ! i 1 H " i .
£ %p l i o ¢ b N | | monoxkenuax 4, 6, 11; L-
A MEPALAR NIECT O5PAICBATHA KOMNNEKCOE, COTAACHO NH3KH B NONIOKEHNHSX = 2,

i o N TR P15 10

Puc. 3.5.2. Pacnpenencime cynpamonexysapusix cucrem (CMC)
CANUMPAMa 1O TeInoTaM obpazosanis.

3.6. Tepmodunamuveckue K (PUIUKO-XUMUNECKIUE XAPAKMEPUCMUKH

U3YHEHHBIX KOMNINEKCOB
B pacrsope GC # aMHHOKHCIIOT YCTAHABINBACTCA PABHOBECHE MCAIY GCwu

aMHHOKHC/IOTaMil BHJLa:
GC+ AmAsidS GC-AmAsid
Koc.amasie= [GC-AmAsid] / [GC + AmAsid], rae
GC-AmAsid — KOHCTANTA DAaBHOBECHS, SBASIOUAACA KOHCTAHTOH YCTONHHBOCTH

COOTBCTCTBYIOLUX KOMIIICKCOB. :
Ha oCHOBE KPHBLIX H3OMONAPHLIX cepiii, N0 Hinke npuseacuuoi dopmyae

Gt paccumTalbl KOHCTAHTLI YCTOHUMBOCTH  KOMIUICKCOB K no wmecrony,
NpUMEHUMOMY JUIS KOMILICKCOB coctasa 1:l, 3naueHMs KOTOPHIX TPHBCACHE! B
Tabnnue 3.7.1: ;
K =AAAA,/ c(AAo - AAY,

[AC C — CyMMapHast KONMLCHTPauns BeulecTs, AAo — H3MCHCHHC onTiycckoii
NAOTHOCTH, COOTRETCTBYIONIEE KOMIUIEKCY NPH MO/HOM OTCYTCTBHH JHCCOUHAINH, 3
AAy;- W3MEHEHHC ONTHMECKOHi TJIOTHOCTH, COOTBETCTBYIOMICE 3HAUCHIIO HA
daxriycckoli kpuBoil. .

Paccumtansi Taloke csoGonubic omeprun I'mGGca AG ans  mpoueccos
KOMIIEKCoOGPa30oBaNHsl, KOTOpas oNpezencHa no gopyyre:

AG=-2,3RTigK.
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PesaynnTars npuBeaennt Taoke B Tabanue 3.6.1.

Tabanua 3.6.1. Tepmomunamirieckue mapamcTps kKommnckcooGpasosanis GC 1 AMHHOKNCIOT,
rmnnia, L-wicrenua, L-mosmia, L-rayrasiniosoft i D-acnapartiosoft kicnor. :

Kommiexe KM’ AG, ix/moms | AG,
KKA1/MONS
GC-Gly 2,10-10° -2.46-10* -5,87
GC-Glu 1.94-10° -2.43-10° -5.80
GC-Asp 1,90-10 -2,42:10° -5,78
GC-Cys 5.17-10° -2,70-10* -6,45
GC-Lys 1,80-10* -2,26-10° -5,40

Tadnuua 3.6.2. Temneparypa nnasicHus 3 ONTHYECKAR AXTHBHOCT CYNPAMOACKYARPHAIX
KOMIVICKCOB IITHLNPAMA ¢ aMHHOKHCIOTaMI

Komnonenrst Tas L T C Va.spauicine, Yn spamiense,
neXomx | xomna, [a)°p sex. [«)*p xosna,
BCUICCTB GC+amnno- | Bewects GC+amnnoxuc-

KHCJIOTa nora

Cnnmpas (GC) 220-222 140,45"

Cnyramsmosas 249 203-205 +12,6 -177.36

xuncnora (Glu)

Acnaparnnosas 270 240-246 +254 -13220

kucnora (Asp)

Lncreni (Cys) 178 208-210 -16.5 -112,85

Jhgu (Lys) 224 216-218 +13.5 -160,47

TaGnuua 3.6.3. Inemenminit anams komiiekcos GC c Gly, Glu, Asp, Cys, Lys

Coc-munc-unc | bpyrro dopmyna Buy-10,% | Buiu-110,% But-no,%
/vali-110,% | /uaki-no, % | /nafi-uo, %
C H N
GC+Gly CaHe1016NH,"-4H,0- 53,50/5398| 7.66/797 3,06/3,35
C,HNO,
GC+Glu CaHg O NH, " 4H,0- 53,26/5347| 7,51/7,68 2,84/292
CsHoNOy4
GC+Asp CuHgONH, " 4H,0- 52,82/5291| 7417753 2,88/2,97
__ CsH:NO, '
GC+Cys CaaHa101NH™-4H;0- 5227752671 7,50/7.75 2,92/323
C;H/NO,S
GC+Lys C2HgyOyNH,"4H,0- 5444/5472| 820/881 | 4267448
CeHiN;0; , i
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Cynpamonexyanpuan cicTema cepeGpaubIX pacTBopoB AMHHOKHCAOT

OnnuM n3 crnocofoB yBeauuCHHA OHONOCTYIIHOCTH [INIMUHPaMa, A TaKKC
YCHNICHHA W paciinpenus ero GHonornveckux ceoiicTs, Morio G5l cTaTh NOMydEHHE
€ro yCToliunBLIX rHAporescii H3 €ro HM3KOKOHUCHTPHPOBAaHHLIX pacTBopos. C aTol
TOMKH 3PEHMS TNpPEACTABNAOT HuTepec paboThl, rae ObLT CHHTCIHPOBAH TaK
HasLIBacMBlit  umcrewn  cepelpsmpii  pacrsop  (LICP) - ruamporencsas
cynpamonexkynapnas cucremsl (CMC) mwa ocrose pasGasnenuwix pacTsopos L-
uRCTeRHa M HuTpaTa cepebpa. Moxkno oxmnaats, uwro xomnosuuun GC n LICP,
¢dopmupys ruaporenn  Gyayt obnanate  pasHooOpasubiMM  GHOAKTHBHBIMH
cBojicTBaMM 1 HMETD IIPAKTHYCCKOC MPHMCHCHNC.

C uensio paciiupeHis YHCIa MONCKYJT, cnocoGNLIX 00pa3oBsIBaThE rHAPOreH
¢ pactsopamu cepefpa, maMm w3yueHsl mTpoueccst reacobpasosaimn  L-
rIyTaMHHOBOH KHCIOTH ¥ L-nH3nua ¢ pa3basneHHBIMH pacTBOpaMil HHTpaTa
cepebpa cpasunTensio ¢ LICP :

3.7. Cynpamonekynapnan cucmema pacmeopoe GMuHoOKUCI0m ¢ HUMpanom
cepefpa. Cunmes CMC amunoxucniom ¢ pacmeopamu numpama cepebpa
Menodom U30MONAPHIE CEpuit.

Buinu npuroTosncusl pactsophl L-uncrenna (Cys) xonuentpaunn (10°M) u
nuTpata cepebpa KOHUEHTPAIHH (10°M). H3somonspusie cepuit GLIM noayyeHs!
cMewenuem pactsopos B cootHomennax Cys: AgNO; (1:9, 2:8,3:7,4:6,5:5, 6:4,7:3,
8:2,9:1). Cmecn Beigepansany 20-25 MHHYT TpH TCPEMEWMBAHHK HA wWeckHKepe,
3aTeM NPOBEIH H3MEPEHHs PasMepoB Jwctiepetofi dassl.

3.7.1. Onpedenenue pazmepa Oucnepcnoii hasvl pacmeopos aMUROKUCIOM u
numpama cepebpa

MeToA0M ARHAMMMECKOr0 CBCTOPACCCAHNS H3YHCHBl PacnpefcNCHHA HacTHI
aucnepenoll ¢assl no pasmepad B pa3GaBneHHBIX PAcTBOpaX (KOHUCHTpalnH,
Menbume neobxomumsix ang obpasopanus rens) ana LICP, I'CP u JICP. Pesynsrats!
uccnenosanns npuseacust 8 puc. 3.2.1. — 3.2.1.33, npunoxenwe l. M3 aax
Pe3yNbTATOB MOKHO CACNATh BLIBOA, “YTO NPH  CMCIICHWH MM  pacrBopoB
AMHHOKHCIOT € pasfaBnenHsM PacTsopoM HHTpara cepeGpa mosywqaloTcs 301,
KOTOPHIC XAPAKTCPH3YIOTCA PAsHUNEIM PACHPEACICHIEM AHCTIEPCHOIl ¢dassl, B TOM
yHCJic HAHOPa3Mepa. s

3.7.2. Y@-cnexmpst CepeGpansix pacmeopos U3YUEHHBIX AMUNOKUCIOm.
M3yuenne OJEKTPONHLIX CIIEKTPOB NPOBOANNOCL AR MPO3PAuHLIX PAacTBOPOB C©
COOTHOILCHHEM MONAPHLIX KoHueHTpaunii nona cepepa k L-Cys, L~ rnyramunosoii
kuenote, L-nusuny, pastom 1,25,
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Piic. 3.8.2.1. Yd-cnexrput LICP (umciorca nonockt nornowes npi 217u, 227 ny, 233 nw, 304
1) (a); TCP (umeiores monock! nornomenns npi 218 tim, 229 1 300 uw) (6); JICP (imeiores
nosiocs! nornomenms npi 22 1w, 230 um, 304 1) (8).

Pesynwratnt n3yuenus Y®-cnexrpos LICP, TCP u JICP (puc3.7.2.) wu3
KOTOpBIX, @ Takke u3 mpeastayumx jgannsix JICP uccacaosanns MOXKHO caenats
33KIMOYCHHE, O TOM, YTO TIONOCH TOrnouicHHs B Y®-crniekTpax, BO3ZHHKAIOT B
PE3YALTATC NCPCHOCA 3apAAa OT AOHOPHBIX ATOMOB CCpPhl, KHCIOpOAa, a3oTa K
aklentopHoMmy atoMmy cepeGpa ¢ o0pasoBaHieM N3 MOJEKYJ] MepKanThAa,
_tnyrampmsata  n Jmsmuara cepe6pa (MC, TC,- JIC)  ommromepHbix
' CynpaMOncKyaspHLIX LENOYeK. : :

3.8. Cunmez cynpamonexynnpnsix 2udpozeaeii GC u pacmeopos aMunoxuciom,
COOEPAHCANGILX RUIMPAML CEPETPA, HX NPOUHOCIL

Hamu nonyuena ruaporean ramumpama (GC) xomuentpaumeii 10°M npu
ememennu ¢ LICP, I'CP u JICP. I'eneoGpa3zosanne ranuupama konuentpauueii 10°M
TIpH CMCIICHIH C cepeOpaHbIMI PACTBOPAMH TEX K¢ AMMHOKHCIOT He Habnionanocs.
TlonsiTka NpR TEX KC YCHOBHAX TOMYYHTh Teib FAHUHpama cMcwmsannem JICP
TAKKC HE yBCHUanach ycrnexom — rencofpasopanue 6bino BbIpaceHo ouens cnabo.
MornbHbie  COOTHOUICHHS HCXOAHBIX NpPOAYKTOB, NpH KOTOpuiX Habmoaaercs
rencobpazopanue, OHIIH  YCTRHOBNEHB! MCETOAOM N30MONApHLIX cepuif. Hamu
OTMEYCHO, WTO CHHTC3UPOBAHHLIC TIHAPOrenH o6GNAZAIOT  THKCOTPOMHEIMH
CROFCTBAMH H HMCIOT KOAryJIsIHOHNYIO CTPYKTYPY.

3.8.1. HK-cnexmpui 2udpozeneii GC u pacmeopos uUsyueuusix amunoKucion,
codepaicanqux numpam cepebpa

T'uaporems, monyuennsic Ha ocHose GC w pactBopos. L-wucrenna, L-
ryTamMpnoBoii  kMcroTsl W L-ausuua, conepxammx HuTpat cepeGpa, G
Boicymenst ¥ w3yucnsl HX HK-cnekrpui. MK-cnextpnt Obui chaThl Ha mpuSope
NicoletAvatar 370 GDTSot 4000 cm™ 10 400 cm™ B KBr.
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Puc. 3.8.1.1. HK-cnexrp
.24 | mnporens rmmmpama
i 1 (GC) c LICP.

i W3 ananusa ClCKTpoOB
ucxonusx GC, Cys u
WX THAPOTCIH MOXHO
BHIETD, 410 B
FROpOreic  McyesacT
e e e e - <~ | monoca 2543 cv™,

[y

Ve
seradEeTaeNCESE 32N

xapaktepnan aas S-H rpynnet L-uncrenna, 4TO CBHACTENLCTBYCT O 3aMCILUCHHH
BOJIOPOZIa cepedpoM, H YTO SBNACTCH NMPH3HAKOM 06pa3oBaHits NPOCTPaHCTBCHHOMN
cetki LICP. HMmeior Mecro NOCTATOMHO 3aMETHBLIC CMCUICHNHS aMIHOKHCIOTHEIX
nonoc I n Il L-uucrenna, 16111631 cv™ u 1427->1492,3 em™, cooterctaento.
CMeuiennie nonocs! mornomienns 2995 cv™, koropan xapaxtepusyer (NH;") 8
o6nacTh HH3KHX YacTOT B ANHHHOBONHOBYIO oGnacts 3450, 1 oM™, CBHCTENILCTBYCT
0 paspyILenHH UBHTTEP HOHHOIE YOPMBI B aMIHOKHCIIOTE H 06 yHacTHH 3TO# rpynib
B o0pajoBami# BOJNOPOAMBIX CBA3CH, B KOTOPHIX TNPHHHMAIOT  YYaCTHC
¢ynxuuoHansubie rpynnst Mosckyast GC. :

Puc. 3.9.1.2. UK-cnextp miaporena
rmnptpama (GC) ¢ I'CP.

Panee Gsino Haiineno
11ENOYCHRO-Pa3BETBNENHOE
NONNMCPHOC CTPOCHHE
KOMIUICKCA C FTYTAMHHAT-
g nonoM [Ag2Gluln. Mu

# | |nonaraem, nau I'CP o6nanaer

PRI = _} | Taknm cTpoennem i oGpasyer
Kapkacsl, nono6uo LICP.

Puc. 3.9.1.3. UK-cniektp muaporens
ranupasma (GC) ¢ JICP.

Hurepecno otMeTTs, uto HK-
cnextp ruaporenn GC u JICP,
no xapaxtepy moxox Ha HK-
CEKTP MONICKYIAPHOTO
xomnuekca GC ¢ nm3suHOM
(pmc. 3.5.2.2.), uTo MOXET

S
qevusIRICERRTRLTATELEL

CBHICTEJILCTBOBATE O TOM, YTO CKOpee HACT B3anmoeiicTane Mexay GC w mu3muHoM,
noatoMy atoMm cepebpa He KoOpAHHHpYeTCs ¢ HoHoMm cepebpa. To ects, nHauH He
crnocoben  OOpa3soBLIBATL HOJMMCPHLIC MCPKANTAibL, NOAOOHO UMCTENHY B
FIYTaMHHOBOIE KHCJIOTE, YeM 1 06BACHACTCA OTCYTCTBIE FencolpasoBasiis,



3.8.2. Peonozuueckue ceoiicmea obpazoeannsix 2udpozeneii GC u

CEpEGPANBIX PACINEOPOE UIYNEHHBIX AMUNOKUCTOM

LR B picy
\n’}l#\.'kc-s"./\l'\- 1 - N
' '"li l‘f " ' .L ‘e
» ’ Il B i
: !I "lwl'
[} A ‘l . .
i L REEALTANRERNG § BTG
S anp = ————————————
Puc. 39.2.1.GC=10"M Puc. 3922 UCP+GC 1:0,5 | Puc.3.9.23. 1LICP+GC I:1
E SNV | M3 nonyuennpix pe3yILTaTOB MOXHO BI/CTS, YTO GC
.'-'I 2 ;‘.v'.'-"'\' c Kouucmpauueﬁ 10™M nocraTouno Tekyumii (puc.
i I wili 3.3.1.) GC = 10"M). Peonorntieckue HcChACAOBaHNS
_‘ i\',; Jl_: b & noy4eHHbIX reneii nokasanu, yro nanGosee mpouisie
Rt renn obpasyrorcs npn csmewennn GC ¢ LICP no
i CPaBHCHHIO C PpacTBOpPOM TJMIHpama, H Meuee
---- i - % tmpounbie renu o6pasyiot ¢ GC cepebpanbie pacTBopst
Puc.3.9.24. JICP + GC 1:0.5 FJIyTaMHHOBOH KHC/IOTHI M JIH3KHA.

OGpasosanue runporeacii GC i LICP, BeposTio, MO0 OGEACHHTS B3anMOACHCTBHEM
miuenn GC ¢ LICP. BeposTo, 110 TaKoMy ke MEXaHH3My NPOHCXOINT B3anmoaciicTeie
mimen GC ¢ TCP ¢ obpasosanmem ruaporencii, nockonsky Halineno uenouewno-
PA3BCTRICHHOE TONHAMEPHOC CTPOCHHE KOMIUIEKCA © IyTamiuar-Honom [AgGlul,
Bcoomlf). UCNOYCHNO-DAIBETBACHHRIE TOJUMEDIKIE TAVTAMAT-H10UL O0PA3yIOT TAKKE
CCTYATLIH KapKAC, HCCYUHA NONOKNTEALNLIC 3aPS/IbL.

3.8.3. Mopdonorns ruaporeneit GC ¢ cepebpsmnimu pacTBopamu
H3YHEHHBIX AMHHOKNCIIOT, MOJYy4eHHbIE ¢ moMolsio COM.

Omuoii M3 BakHLIX XapakTepucTuk ruzporencii senscres Mopdonorns
NIOBCPXHOCTH, KOTOPas N03BONACT OXAPAKTCPH3OBATH HE TOJBKO CBOJICTBA CHCTEMBI,
HO TakKe NEpCNexTHBE! HX Aansueliumx ucenenopannii n npumencans. Hamu Guim
Bipansl HanGosee yCTOHYMBLIE Tei B COOTHOLICHHAX 4:6, xotopblc Oblnn
Bbicyuensl. COM usyuennsix rencit 6s11 cust na npu6ope JEOLJSM-6490LA

a 0

Puc. 3.93.9. COM - a) GC + 1ICP, 6) GC+I'CP, B) GC+HJICP B cooTHOIECHHH
4:6(npn pasanUHLIX yBennUCKHSX)
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3.9. Buonozuueckue ucnsimanua Komniexcos 2aunupama ¢ L -
2nymamunoeoii u D-acnapaunoeoit Kuciomamu ¢ yc1o08uRx 8sICOK020pbH

CHHTe3upOBaHHLIE HAMH KOMIUICKCH! HA OCHOBE TIuHpamMa M JIBYX
aMHHOKHCIOT-L-rnyTamnnoBoift M D-acnaparnnoBoif  KHMC/IOT HCHbITanst Ha
GHONOTHYCCKYIO QKTHBHOCTLHA BhICOKOropHoMm nonurone Tys-Awyy (3200 m) B

YCNOBISAX FHIIOKCHN.

OnBITEl NPOBOAMMHCEH HA TIONOBO3PENLIX Kphicax-camiax secom 220260 rp.. s
KonHuccTae 36 Kpbic, koTopbie GbLH passenient! Ha 3 rpynmsl, kaxaas rpynna Gsina
JIONOARNTENLHO pasfeneHa Ha 2 MoArpynNEl, Kak nokasano B Tabmiue 3.4.1. (Thasa

3, c1p.93-94, Tabnuua 3.4.1.1.)

Puc. 5. Kowrpons. Txans mo3ra. INpuem L-
rAyTaMHioBoll  KHCNOTEI B YCNOBHAX
BLICOKOTOPLA. BIUIHE! NUPAMIINGIC KACTKH
KOpPhl rONOBHOTO MO3ra it MeHporama.
Hellponst  ymesiniuenst B passepe 1o
cpasneino ¢ HelfponaMm B YCIOBHAX
mskoropss.  Oxpacka  NeMaTOKCHITH-
s03unom. Yeenuuenne X 480,

Puc. 7.

OHTPO/D. - Txane wmora. D- Puc. 8. Onur. Tkans M

Puc. 6. Tkaus mo3ra. 15 cyrku 8 ycnoBmax
sricoxoropss. Kopa ronosnoro mosra nocne npiicma
KOMIVICKCA  Faniupam+L-rayrasMunosofl  KHCIOTH.
Binet NHPAMMOHLIC KACTKM C  YBCANYCHHBIMI
aapaMn B BHIpTAcHHOR uMronnmmolt.  Oxpacka
remMarokcimm-303mnnoM. Yeemmeme X480,

o3ra. 15 cyrxn onmt

acnapannionas kucaota. Baumm nmwpammsie  (kommuexe  rmugipam  +  D-acnaparuiosas
KJICTKH KOPHI FONOBHOTO MO3ra 1 Heflporana 6e3  knenora). B xope ronosnoro moara BMaMel
ocolbuix si3Mencunit. OKpacka reMarOKCHINN- MIPAMMANEIC KIACTKH C XOPOWIO BLIPLKCHILIMA

203unoM. Yecmnucumne X 480.

ANpaMHM H PASBHTHIMI KACTKAMN HCAporaum u
actpowrrul. Yeemusicnne X 480.

U3 ananusa kietok mosra Obuio ycrauomneno, uro L-rnytammnosas u D-
acnaparMHoOBaf KHCJIOTA B KOMIUICKCE C TUIHIIHPAMOM OKA3LIBAIOT BBIPAKCHHOC
nefiponpotekropiioe  aciictene. Knerkn Mosra n xapasomuoumutst ¢ Gonee
BLIDLKCHHEIMM  AipaMi ¥ uuTonasMoil. Xopowio coxpamnsercs nornepedHas

21



Hevepuennocts MuoduGpit cepneunoli Tkann. TIHpaMHAANBHEIE KNETKH M KneTky
uciipornmn  xopowio  Bulpakcnsl.  Jlauwas  aKTHBHOCTE  BO3MOKHA  y3-33
MHTOXOHAPHANLHON AKTHBHOCTH 1 akKyMynHposanuio AT® B ITHX kneTkax 3a cyer
npenapatos L-riyTamuniosoii i D-acnapariniosoii KHCIOT B KOMILICKCE € MRIHpaso.
3.11. Buonornueckue ncnuiranus ruaporeneii GC n cepebpansix pPacTsopos
AMHHOKHCJIOT HA GAKTEPHLNANRYI0 AKTHBHOCTD

Buinn nposenietn HenkiTanus pasbasncnibix oGpasuos ot 1:10 go 1:100 xax
HCXOLHON0 rNINUHpaMa, KOHUCHTpaunci 10° M u 10" M n m3 YCTONUNBEIX
ruaporeneii: GC+LICP, GC+I"CP, GC+LCP. :

B tabnuuax 3.11.1.-3.11.4. npecTaBnens! pesyasTaThl IKCTICPHMEHTA.

Tabauust 3.11.1.-3.11.4. Mukpo6uonornueckue HenuTanus raaporeneii GC ¢
LICP, I'CP, JICP cpasmrenso ¢ GC.

8. B .OINES

LTI

ot S e TR, e L
Cynpasonexynapuiii ruaporens, dopmupyemuiit 13 rammpama » LICP, I'CP
u JICP obnapator auTHOakTepnanbHEIMU cBolicTBaMu, Gonee BBIPAKCHHBIMH TIO
CPABHCHHIO C HCXOAHBIMI KOMIIOHCHTAME.

Ycranosneno, uro anTHGakTepuanbiioe  AclicTBHE  CynpaMonekyApHOTo
ruaporens ramumpaa n LICP sBasieTcs NeponeKTHBHLIM B MEAMUMHE M JI2€T
BOIMOKHOCTS, CO3MAHNS HOBBIX aHTHMMKPOGHEIX npenapatos.TTockomsky LICP 1
FUIPOreNH OGNANAIOT XOPOMIMMH RHTHCENTHYCCKHMH cBolicrBamn, OHH MOTyT GbiTh
TIPHMCHCHE! TIDH JICYCHHH Pall M OXKOroB. Bricoxyio aKTHBHOCTb NpH pa3sBeACHHH

1:10 THaporen#  mposBMaM  no  ommomenmio k  Escherichiacoli,
Pscudomonasaeruginosa, Staphylococcusaureus.,
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3AKJIIOYMEHHE

1. Briepsric ocymecTaien cuiTes 4 CynpaMoickynApHbIX KOMIUICKCOB FIMUHPAMA C
aMuHokucnoTamn -~ L-rmyvamwnosoli w  D-acnaparmnosoit kucnoramm, L
LHCTeHHOM, L-nu3unom, obnanalomue HOBLIMH CBONCTBAMHN; IS BCCX H3YHCHUBIX
KOMIUIEKCOB Haii/IeHO COOTHONICHHE KOMNOHEHTOB 1:1.

2. Ycranomicna  NPHPOIA  MCKMONCKYNAPHOrO  B3aMMoOAcHCTBHA  MCKAY
KOMITOHEHTaMH KOMIIIEKCOB: paspyuicHie UBHTTEP-HOHHOH (OPMEI aMHHOKHCIIOT,
ofpasosanne BOROPOAMBIX cBA3eli, ONeKTpocTaTHYeckine M ruapodobHbic
B3AUMOJCHCTBUA, NOATBEPKACHHLIC AHATHIOM CMNEKTPOCKOMHYECKHX AAHHBIX,
(M3MKO-XMMIYCCKHMN  XAPAKTCPHCTHKAMH W PC3Y/ALTATAMH  KBAaHTOBO-
XHMHUCCKOTO pactiera.

3. Bnepssie nosyuenbl T’HAPOTenH HI3KOKOHUCHTPHPOBAHHOro ranuupma (10-3 M)
11PN CMEUICHHH ¢ pacTsopamin L-ipictenna, L-rnyTamMunosoii kucnots, L-nu3una,
COACPXAUMX HATPAT CepeGpa; H3YHCHBI HX CICKTPOCKONHUCCKHE, PCONOIHYCCKIIC,
Mopdonoriucckiue XapakTepuCTHkM:  Haliieno, uTo wnauGonee TPOTHEIMH
ABAIOTCA riaporeny ranuupama ¢ LICP B 4eTBIpEX COOTHOIEHNSAX HCXOMMEIX
xomnonenTos: (3:7), (4:6), (5:5), (6:4); c 'CP B
Tpex cootHowenusx: (4:6), (5:5) u (6:4); c JICP oGpasyiorcs ne npounsic refn.

4. B pesynsTaTe BuepBbie NPOBEACHHLIX GHONOrNYECKIX HeNKLITam RalineHo, uTo;
® Monekynspusic  KOMAJEKCH ramuupama ¢ L-rayramunosoii u D-

acnaparuioBoii  KHCNOTAMH B YCNOBMAX  Bhicoxorophi  (Tys-Auryy,
Ksiproiscran, 3200 M) npossiasn BLIPZKEHHOC HEHIIPOTCKTOPHOE AIciicTRHC;

* Cynpamosnckyaspusic ruaporenn rannupama ¢ LICP o6napyxuiu BLICOKylo
Oaktepuumnnylo axtussoctsh nporus  Escherichia coli, Pseudomonas
acruginosa, Staphyloccocus aurcus; ¢ I'CP — npotus Salmonella abony,
Pseudomonas acruginosa; u ¢ JICP — npotus Bacillus cereus, Bacillus subtilis,
Salmonclla abony, Staphyloccocus aurcus mo cpaBHCHHIO C HCXOMHBIMS
COC/THHCHHAMM; TakHM 0GpasoM, rHApOreiH MPOABNAIOT Gosee BLIPaXEHHYIO
AKTHBHOCTD.

NMPAKTHYECKHE PEKOMEHJALTHH

Tonyuennuie koMnnexcs raunupama ¢ L-rayramunosoii u D-acnaparunosoif
KHCJIOTAMH M THAPOTENH Ha OCHOBC MH3KO KOHLEHTPHPOBAHHBIX PACTBOPOR
TAHUHPaMa ¢ cepeOPARBIMH PACTBOPAMH LHCTEHHA, MIYTAMHHOBOI KHCIOTH!, TH3MHA
NPOABNAIOT GHOJIOTHMECKYIO aKTHBHOCTH, KOTOpble HAiilyT npuMencHue B
meanumne, kak Gesspeannie n addekTnubic aHTHMHKPOGHBIE CPejACTBA TakKe,
PCKOMCH/IOBAHEI AAA AANbHEHWICrO M3YyMCHIS B KANCCTBE TpaHcHopTHOi dopmul,
TOBLIUCHHA GHOAOCTYNNOCTH, CHIKCHHA TCPANCBTHUCCKON JO3BI M NOGOYHEIX
3¢dekTon nekapeTBenubIX NpenapaTos. U3yyennsie CHCTEMbI NPEACTaBAMIOT coBoii
Gonsnoii npakTiteckuii MATCPEC A1 MCAHLMIEL,
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CNHCOK ONYBJHKOBAHHBIX PABOT I10 TEME AHCCEPTALMH

1. Haxymanasaposa, A.3. Hayuense  HK-cnextpos  xommiekcos
nannaxountiua riapobpomiaa u ranuupama [Texer] / [A.3. Jixxymanasaposa, A K.
Maraunosa, A.P. XaGuGyanuua, u ap.] / Mewxaynapoanas nayuHo-npakThueckas
xondepenuus «OXpana M YCTOHUMBOC HCMIONE3OBAHHC PECYPCOB JICKAPCTBEHMBIX
pactesuity, nocesuichuas 60-1€THIO CO NS OCHOBANHA AKaleMHH HayK KuTaiickoli
TPANMUHOHHORK MeaHUMHLL B 85-1cTHA €O AHA PpOXKACHHA akamemuka A.A.
Asmmumpimiesa. Mccsik-Kynnckas o6nacts, ¢. Yon-Capui-Oit. Kuipreiscran, - 2015, -
C.61-64. 16-17 oxra0pa.

2. Tonoromos, A. CpaBlcHie PACCUHTAHHLIX M JKCIEpHMEHTANBHEIX WK-
CCKTPOB  KJIO3ANMMHA H FAHWMpaMa juin  unTepnperaunn HMK-cnexrpos  mx
xomnackcos[Tekcr] / [A. Tonoronos, A.K. Maranmosa, A.3. Jlxymanasaposa] /
Mexaynaponuas Hayuno-npakTuucckas kondepenuns «Oxpana u ycroiiunsoe
HCTOIE30BAHKE PECYPCOB JICKAPCTBEHHLIX PACTCHHIM, nocesmenyas 60-netio co
IuA OCHOBaHMA AKancMHM HAaYK KNTaiiCKoil TpamMumonnoi MeaHUHMHLL # §5-ncTHs
Co aus poxacuus akanemuxa A.A. Anteiveiena.  Mccnik-Kynsckas oBGnacts, c.
You-Cap-Oii. Kuipretscran. — 2015, - C.101-106. -16-17 oktabps.

3. Jxymamazapoma, A.3. XapakTepHcTka nefpodusnonoriicckol
KTHBHOCTH MO(HPOB L-TyTaMuHOBON KNHCNOTE! C NOMOMIBIO JICCKPHNTOPOB.
[Texcr] / [A.3. Axymanasaposa, K.A. Jxycynosa, A.K. Maraunosa) // Matepuansi
Mexaynaponnoii wayuno-npaxtuueckoii Koldepenuns  AMaHKOJIOBCKHE YTCHNS-
2016 «ITpoGneMbI W mepenCKTHBE cOBpeMeHHOft Ka3aXCTANCKO Haykim». Ycrb-
Kamenoropek. - 2016 . - C 181-186. -8-9 exaGps

4. Imymamazapoma, A.3. Monenuposanne o0pa3oBaHNs  KOMILICKCOB
TAMUMPPU3HAOBOH KHCAOTL C apoMaTHYecKHMM HMTponponssoaubimu. [Texct] /
[A3. INxymanasaposa, A.K. Maraunosa) // Tpusomxckuit nayunsiii BecTHux. -Ne
3(55). -2016. C.21-26.

5. Maraunosa, A.K. Buonoruycckue HcnuiTanns s YCNIOBHAX BBLICOKOTOPBS
komniekcos ranuupama c L-raytamunosoii u D-acnaparunosoii kucnotamu, [Texcr]
/ [AK. Maraunosa, A3. HMxymanasaposa, T.K. Kanwipamies, n ap.]
/Bnapasooxpanenne Kupriiscrana, - 2017, - Ne 3. - C.52-57.

6. Maraunosa, A.K. Meromu HCCNCNOBaHHA COCTaBa W  CTPYKTYpSH!
CYTPAMONCKYNAPHLIX  KOMNJCKCOB  MAINUMPPH3MHOBOH  KMCIOTBI N €€
Motoammonmiinoli comu  (rmumpama) [Teker] / [AK. Marannosa, AJ3.
Hxymanasaposa) /#/ Ussecrus Haunonansuoii axanemun nayx KP, Ne 5. 2018.
Mexaynaponan waywnas xoudepenuns «HMimosaunonnas nayxa na nopore XXI
BCKa», TOCRslieHHas 75-neTHio ocnoBanus XuMHUECKOro unctnutyta Kup®AH
CCCP, Buwkex, - 2018, - C.156-161.- 23 OKTAGpS,

7. Nmymawasapoma, A.3. Cynpamosiekyapnsie nonuMeps! Kak ocloBa Uit
co3nanus HH3KORO3HBIX JICKAPCTBCHHBIX npenaparos [Texer) /

24

[A.3.JTxymanazapona, A.K. Martannosa] // Ilnternational scientific Congress of the
Kyrgyz-Turkish and Turkic-speaking countries on natural and medical sciences 21 -
23 April 2019 at the Osh state University (Osh, Kyrgyzstan). P. 70-71.

8. Marannosa, A.K. Mcxannsm dopmuposanns u MuxpoGuonornucckas
AKTHBHOCTH CYNPAMONICKYIAPHOTO FHAPOTENs HAa OCHOBE HI3KOKOHLICHTPHPOBAHHOTO
rARuMpaMa ¥ usctTenncepeGpanoro pactsopa [Teker] / [A. K. Maraunosa, A.3.
Jxymanasaposa, A.C. Mamerosa u ap.] // Hayka, HoBbie TEXHOIOMHH ¥ HHHOBAIHH
Kuipreiscrana. — 2019. - Ne 9. - C, 25-29. DOI: 10.26104/NNTIK.2019.45.557.

9. Marannosa, A.K. Crpyktypuste ocolGennocti u MukpoGHONoriueckas
aKTHBHOCTL THAPOreNsd HAa OCHOBEC MHM3KOKOHUCHTPMPOBAHHOTO TIAHLHPAMA H
rayramar cepeGpanoro pactsopa [Texker] / [A. K. Matannosa, A.3. Jlxymanasaposa,
A.C. Mamerosa u nip.] // Hayxa, nosuie Texnonorss n nhnosaunn Keiproiscrana, —
2019, - Ne 12.-C. 118-122. DOI: 10.26104/NNTIK.2019.45.557.

10. Mataipova A.K. Study of diluted amino acids and silver nitrate solutions by
dynamic light scattering[Texcr] / A.Z. Dzhumanazarova, AK. Mataipova //
Scientific rescarch in the Kyrgyz Republic. EditionNol PartIB., - 2021. - P.38-46.

11. Mataipova A.K. Hccnenosanne cynpamonckyaspHOTo — KOMIeEKca
MOHOAMMOHHINOI COMH rNIMUHPPH3HNIOBOI KHCOTH! (rHuHpaMa) L-ryTaMuirosoi
kucnotoii [Teker] [A.3. lixymanalaposa, A. K. Maraunosa, A.C. Mamertosa u Jip.]
// Mexaynapoanblii xKypuan NPRKIANHLIX ¥ GyHAAMCHTANBHBIX HCCACAOBANNI, —
2021.~Ne 7 - C. 66-70.

12. Maraunosa A.K. TencobpazoBanie B HH3KOKOHUCHTPHPOBAHILIX
pacTBopax IJHUMPaMa M AMHHOKHCIOT B TPHCYTCTBUH HuTpaTa cepeGpa / [A. K.
Maraunosa, A.3. Jhxymanazaposa, A. AOGaymnacsa] / Biosncrens Hayxu
npakthki. — 2021, - T.7. Ne 11. C. 11-21. (PHHL). hitps://doi.org/10.33619/24 14~
2948/72/

PE3IOME
anccepraunn Marannosoit Anaprkan KymyGakonumina remy: «Cunres u csoiicrsa
CYNPaMONCKyAMPHLIX CHCTCM TAHINPAMR W NCKOTOPLIX AMHHOKHCIOT) Ha CONCKANNE
yuenoit crenmenm KamaMaara XuMHUCCKNX mayk no cnemnaawnnocrn 02.00.03 -
OPTAMNHYCCKAS XHMUS

Kniovenuic cioBa: ramuupas, AMHHOKHCIOTHI, TAMIBIH, WHCTCHN, juoun, D-
acnaparsnoBas Kucnora, L-rayramunonas xuciota, cepeGpmiLic pacTsopsl aMHHOKHCIIOT,
CYNpaMosicKyJMpHLIE KOMIUIEKCEI, HHIKOMOJICKYJISPHLIC THAPOrCIH.

OGnexT Nec/ICAOBAMNS: TIMLUMPAM, AMHHOKHCHOTH (IVIHUMH, uucTeny, muun, D-
acnaparmiosad, L-IIyTaMuHOBAT KHCJOTH), WHCTCRN=, TIYTaMMH-, JH3HH~ cepelpansic
PACTROPHI M CYNPAMOICKYAAPHBIC KOMIICKCH HA HX OCHORC,
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Ipeamer mccae10BANNN: 3aKOMOMEPHOCTH 06pasoBalus  CynpaMoNeKynaApuLIX
CHCTEM, BIUNIOMAIOWMX B ce6d TIMUMPAM M AMMHOKMCNOTH M ycnosis oGpasopanms
rporeseii Ha OCHOBE FMUMPAMA B 3ABHCHMOCTH OT NPHPO/ILI AMHHOKHCIIOT B PACTBOpe
nuTpata cepebpa (B cepeGpaHLIX PacTBOpAX AMHHOKHCIOT).

Ilean paGoTuiCHHTES M H3YHUCHHE CYNPAMONCKYAPHLIX KOMIUICKCOB FIIMIMpamMa ¢
AMIHOKHCIOTAMI B C HX CCpeOpAHLIMIT PACTBOPAMH.

Meronur necaeaosanna u annaparypa: HK-@ypre-cnextpomerpri: AgilentCary

‘600. FTIR-801 Simex, NicoletAvatar 370 GDTS; ®CM-2021, 000 «Hudpacnex», V-

cnextpodorometpst: I13-5400Y®, a Tacke Y®-cnexrpodotomerp CH-200 ?AO «OKB
CITEKTP»; npuGop aunamnecxoro nasepioro cseropaccesuns MalvemZetasizerNanoZS
90 (BenmxoGpuranna), 2013; ckannpylowmii anextponnsiit Mukpockon 3M - JEOLISM-
6490LA; opGuransunit myasTneiixepMultiPSU-20; nnanerapuas waposas mensinua pum
200 (retsch).

Ilonyuennsie pesyasTarsl W nx noswdua. Bnepeuie cuuTesnposannt u
ONPCNCNCHE CTPOCHHA CYNMPAMOMCKYNAPHLIX KOMINCKCOB HA OCHOBC rmmimipama u L-
uncrenna, L-nusuna, L-rnyramuuosoit u D-acnaparniiosoii kuenor B coothomennn 1:1.
Bnepsuie npomeneHo MCIMTaHmE CYNPAaMONEKYMAPHLIX KOMIUICKCOB IiMumpama ¢ L-
raytamuiosoii n D-acnaparmiopoii kucnoTiMmm na  GHONOrMYCCKYIO aKTHBHOCTL B
yenosuax suicokoropsst (Tys-Amyy, Kuipraiackas PecryGanka, 32005 nan ypoBHeM Mops).
Ycranosnena HeifponpoTexTOpHA® AKTHBHOCTE H3YMCHHBIX KOMIUICKCOB B  YCIIOBMAX
BEIcOKOTOpLst. ITonyucHE! ¥ OXapakTCPH3OBAHK, paHCC NCONMMCAHHEIE, THAPOTENH Ha
OCHOBC HHIKOKOHLCHTPHPOBAMHBIX PACTBOPOB TIJHUMPAMa H AMHHOKMCIOT (LMCTCHH,
TTYTaMHTIOBAR KHCAOTA, JH3NH) B NPHCYTCTBHH HiTpaTa cepelpa. Miaporean nensitaisl Ha
GaKTCPHIULNYIO AKTHRHOCTE NpH GONLUMN pasGaBNEHMAX ¥ OOHAPYAKWTH XOPOINYIO
dppeKTHBHOCTE.

Pexomenzauun no wmcnonsnzosaumio. Ilonyuennsie Jamnusie NpeACTaBNfNOT
onpeacnennylii BKAAA B pasBNTHE COBPEMEHHON CYNPaMONeKyaApHOi XHMHH 1 MOTYT GbiTh
PCKOMCHIOBAME [U11 MCHONLIOBAHMR B HAyuyHMX HecnegoBanmax BY3os  xmaniko-
Gronornyeckoro nanpasneis.

OGnacts mpumencuus, CynpamoncKynapHat XiuMusi, GHONOrMHCCKAA XHMHA,
(apManeBTHYCCKAT XHMILA, MCAHIMHA,

«Fanumpamaein xana 13 Gup AMHHOKHCJOTANAPALIN CYNPAMOJIEKYNAJILIK
CHCTEMANAPLIHLIH CHHTEIN JKAHA KacHeTTepw» Herenm Temaza 02.00.03 -
OpranuRaANbIK XHMHA aaucTury Goionua xuMua HWIMMICPHHEH KAHAHAATHL
OKYMYIITYYAYK Rapakachin H3CHHI aayy yuyH AAILUITAH
ANCCCPTAUMACHINBIN
PE3IOMECH

Herusrn coznop: rimunpav, AMHHOKNCAOTANAP, MIHUMA, LHCTeNH, Jnsui, D-
ACNaparii  KHCNOTachl, L-rayTaMu KHCNOTachl, AMMHOKHCAOTANAPABIH KYMYLW!
OPUTMENCPH,  CYNpaMOJICKyNaNblk  KOMIUIEKCTEP, TOMOHKY  MOJCKYIIbIK
ruaporennep.
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Hannneenyn o6beKTHCH: MIHINPaM, aMUHOKICIOTANAD (TIHIH, THCTENN,
nnsuy, D-acnaparmn, L-rayTamun KucnoTamapl), umcreHi-, TIyTaMHH-, JIH3HH-
KYMYIll S5pHTMECPH JKaHa anapALIH HETH3HHCTH CYNPaMOJIEKyNaNEIK KOMILIEKCTED.

Haungeouyn npeamern: rmmumpamab kana AMHHOKHCIOTANApAbLl Kaua
KYMYUI HUTPATLIHBIH IPHTMCCHIC (AMUHOKHCIOTANAP/LIH KYMYIL PHTMENCPHHNE)
AMHHOKHCNOTANAPABIH  TAOMATHING  JKAPAMIA  [JIMUMPAMIBIN  HCTH3HHACTH
THAPOTC/NCPHIKE Tialina Gonyy WapTTAphIH 3YHe KaMTHIFAH CYMPaMONeKyNaNLIK
cucTemanapabin naing Gonyy sakou yenemayyayxropy.

Hananeonyn maxcars:: amumpamasin AMMHOKHC/IOTAJIAP  KAHA
ANAPALIN KYMYII JPHTMEIEPH MeHeH CYNPAMOJICKYJRILIK KOMILIEKCTEPHH
CHHTE3/100 KARA N3N0,

Hsunpoonyn wikmanapei sxana xaGayynaps:: HK-®ypre-cniektpomeTpnep:
AgilentCary 600, FTIR-801 Simex, NicoletAvatar 370 GDTS; ®CM-2021, 000
«Hndpacnex». Y®-cnektpodotomerpiep: [13-5400Y®  wxama  Yo-
cnextpodoTomerp CP-200 3A0 «OKB CITEKTP»; AMHaMuKanuik Na3epauK xaphik
uauyywy MalvemZelasizerNanoZS 90 (BeamkoGpuramms), 2013 annaparsr;
CKAHCPAO0O'Yy 3ACKTPORAYK Mukpockon 3M - JEOLJSM-G490LA; opGuranasik
MynsTHelikep MultiPSU-20; nnanetpansix wap rerupmei pm 200 (retsch).

Amenran KbiiBIHTBIKTAD KANA M3NIA00HYH KANLLIBITLL., Bupuin &Koy
KaTyy aita cylok ¢asanapaa 1:1 kaTenusiiga ranynpas xana ranuun, L — IHUCTEHH,
L — musun, L — rayramun skana D — acnaparun KMCIOTATAPHINEIN HETHINHAC
CyHpaMoNCKyanbik KOMIUICKCTE) CHHTEIAC/AAM KaHa CTPYKTYpPaiaphl aHbIKTATIH.
Bupnnun ony rauumpamme L — rayramun xana D — acmapariun KHCOTanapst
MEHENH  CynpaMmoNeKyNanbik Komnuekcrepd Guiink Toonyy waprrapaa (Keipreis
pecuyGamkachi, Too-Amryy, nenus nenrsomuicn 3200 M GuiinkTikTe) GHOOrHANBIK
AKTHBAYYAYryno  cumanran. Mswazenren  xommiekcrepaun  Guiink  toonyy
LapTTapa ueliponpoTekTopAyk akTHBAYYAYry Gearunenren. Kymyw HATpathinbim
KaThluyyCyHaa rAHUHpAMIBIN Kald AMWHOKHCAOTANApABI (UHCTEHM, TAyTAMHH
KHCJIOTAch!, JIHIHN) TOMOHKY KONUCHTPAUNAZArS! IPHTMEICPHIIH HEMHIHUAC MypAa
CYpoTTenGoron rujporencp ankinran xkana mymnesnenron. I'maporennep KOPKY
CylonTyynapia GakTcpuuMAANK — AKTHBAYYAYK YMYM CHINANTAH JKana sKaKiibl
pdexTunnyynyryn xopcorxon.

Konnonyy Goiomua cymywmrap. Anwinran MAQIBIMATTAp  a3BIPKHI
CynpaMoneKynansik XUMHAHIN ORyTYmIYHo Genrmnyy Gup cannim Gonmyn camanar
KaHQ  XMMHA oKaua OMOMNOTMS TApMarblHAarsl YHMBCPCHTCTTCPAMH MMM
H3NJII00/IOPYH/IO KONOHYYTa CYHYUI KbUTBIHBIIIB MYMKYH,

Koanonyy  Tapmarsi, CynpaMosickyaanslk  XuMmus,
(hapMauCBTHKANLIK XHMHS, MEIIIHHA.

GnoxuMus,
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SUMMARY
the dissertation of Mataipova Anarkan Kushubakovna on the theme: «Synthesis
and properties of supramolecular systems of glycyram and some amino acids»
for the degree of Candidate of Chemical Sciences in the specialty 02.00.03 -
organic chemistry

Key words: glycyram, amino acids, glycine, cysteine, lysine, D-aspartic acid,
L-glutamic acid, amino acid silver solutions, supramolecular complexes, low
molecular weight hydrogels. ,

Object of the study: glycyram, amino acids (glycine, cysteine, lysine, D-
aspartic, L-glutamic acids), cysteine-, glutamine-, lysine-silver solutions and
supramolecular complexes based on them.

Subject of research: formation patterns of supramolecular systems, including
glycyram and amino acids, formation conditions of hydrogels based on glycyram,
depending on the amino acids nature in a solution of silver nitrate (in silver solution
of amino acids). 3 ’

Subject of study: synthesis and study of glycyram supramolecular complexes
with amino acids and their silver solutions,

Research methods and equipment: IR-Fourier spectrometers: Agilent Cary
600, FTIR-801 Simex, NicoletAvatar 370 GDTS; FSM-2021, Infraspek LLC. UV
spectrophotometers: PE-5400UF, as well as UV spectrophotometer SF-200 of ZAO
OKB SPECTR; dynamic laser light scattering device MalvernZetasizerNanoZS 90
- (Great Britain), 2013; scanning clectron microscope EM ~ JEOLJSM-6490LA;
orbital multishaker MultiPSU-20; planetary ball mill rm 200 (retch).

Obtained results and their novelty. For the first time, the supramolecular
complexes structures based on glycyram and glycine, L-cysteine, L-lysine, L-
glutamic and D-aspartic acids in a ratio of 1:1 in solid and liquid phases were
synthesized and determined. For the first time, supramolecular complexes of
glycyram with L-glutamic and D-aspartic acids were tested for biological activity in
high mountains (Tuya-Ashuu, Kyrgyz Republic, 3200 m above sea level). The
neuroprotective activity of studied complexes in high altitude conditions was
established. Previously undescribed hydrogels based on low-concentration solutions
of glycyram and amino acids (cysteine, glutamic acid, lysine) in the presence of silver
nitrate were obtained and characterized. The hydrogels have been tested for
bactericidal activity at high dilutions and have found good efficacy.

Recommendations for use. The data obtained represent a certain contribution
to the development of modern supramolecular chemistry and can be recommended
for use in scientific research of universities in the chemistry and biology ficlds.

Application area. Supramolecular chemistry, biological chemistry,

pharmaceutical chemistry, medicine.
é’é /ﬂ:
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