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OJHOCTAIUMHBIA METO/ " KEJIUPOBAHUSI
L-IIUCTEUH-CEPEBEPSIHBIX PACTBOPOB

M.M. Ounnnukos!, B.C. Jlarycesa?, C.JI. Xuxusak?, [1.M. ITaxomon?

'TBepckoii rocy1apcTBEHHBII MEUIIMHCKUN YHUBEPCHTET
2TBepCKOii TOCyIapCTBEHHBIN YHUBEPCUTET

Pazpaboran omHOCTaAWHBIA METOH JKETUPOBAHMS HU3KOKOHIICHTPHUPO-BAHHBIX
BOJIHBIX PAacTBOPOB, COAEPXKAIIUX aMHUHOKHCIIOTY L-mmcrenH, HUTpaT cepebpa u
xyopua Hatpus. [lpomeccsl camoopraHu3aluy U MeXaHU3M TeneoOpa3oBaHHs B
cHCTEME HM3Y4YEHBI C MOMOIIBI0 METOAO0B YD-CIeKTPOCKONUH, AWHAMUYECKOTO
cBeropaccesaus (JJCP), mpocBeunBaroreit amekTpoHHoM MuKpockoruu (ITOM) u
BHCKO3WMETPUYECKUX  HWCCIIEJJOBAHWN. Y CTAaHOBIEHO, YTO Ha  MPOIECC
reneoOpa3oBaHUsl  CYIIECTBCHHOE  BIMSIHME  OKa3blBaeT  COOTHOIICHHUE
KOHIIEHTPAIiI HMCXOIHBIX KOMITOHEHTOB (MOHOB cepebpa u L-mmcremna), u
KOHIICHTPAIH XJIOPHIa HATPHS.

Knwuesvie cnosa: numpam cepebpa, L-yucmeun, euopocenv, paxmanvhbwiil
Kaacmep, CynpamonekyasapHas CmpyKkmypa.

CympamolieKyJisipHble  THAPOTENW  MPUBICKAIOT  IMOBBIIICHHOE
BHUMaHUE HCCIeAoBaTelei, KaK TMepCHeKTUBHbIE MaTepuaibl Ui
OMOMEUITMTHCKOTO MTPUMEHECHHS, U KaK UHTCPECHBIC OOBEKTHI JUISI U3YICHHUS
npoiieccoB camoopranusanuu [1-3]. CynpamonekyaspHbie THAPOTEIH MOTYT
ObITh O0Opa3oBaHbl HU3KOMOJEKYJSIPHBIMA ~ COCAUHEHUSMH  Pa3IUYHOMN
OPUPOJBI - TENTUIAMU, aMUHOKUCIOTAMU U UX MPOU3BOJIHBIMU U T.J, YTO
obecrieunBaeT WX OMOCOBMECTUMOCTh [4—6]. bnaromapss BBICOKOMY
COJIEpP’)KaHUI0O BOJBI OHU HJCATBHO TOAXOASAT [N  OHOIOTUYECKOTO
NPUMEHEHUST B  KadecTBE  TIOKPBITMA  paH, KOHTAKTHBIX  JIMH3,
CynepcopOEeHTOB, OMOCEHCOPOB. ABTOPHI JE€TATHHO HCCIEAOBATH MPOIIECCHI
caMOOpraHu3alMi W rejeoOpa3oBaHus B  pa30aBICHHBIX  ITUCTEHH-
cepebpstabix pactBopax (LICP), mpuUroToBneHHBIX Ha OCHOBE aMUHOKHCIIOTHI
L-muctenn u Hutpara cepedbpa [7—10]. CTpyKTypHO O3TH CHUCTEMBI
MPEJICTaBISIIOT  COOOW  COBOKYMHOCTH  TMOJIOKHUTEIBHO  3apsiKEHHBIX
(GparMeHTOB MPOCTPAHCTBEHHON CETKU, PACHpPEEICHHBIX B BOJHON WIH
BO/JHO-Oprannyecko  ¢aze.  dDparMeHTBl  CETKHM  TMOCTPOEHBI U3
MEePECEKAIONMINXCS  IEMOYEK KJIacTepOB, KOTOpPhIE, B CBOIO OYepe.lb,
o0Opa3yroTcs U3 Mojekyn Mmepkantuga cepedpa. LICP mpu KoHIEHTparusix
0.003 M (1o conepkaHUIO IHCTEWHA) HE 00pa3yeT Tellb, OJJHAKO OH MOXKET
OBITh TEpeBelicH B Tejeo0pa3sHOe COCTOSHHE HECKOIBKHMMH CIOCO0aMuU:
W3MEHEHUEM  JIMDJIEKTPUYECKOM  TMOCTOSHHOW  CpeAbl C  MOMOUIBIO
BOJIOPACTBOPHMBIX OpPTaHUYECKUX pacTBoputenei [8], moOaBmeHueM B
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pacTBOp ONpPEAEICHHBIX AHMOHOB, WTPAIOIIUX POJb JIMHKEPOB (CKPEIOK)
MEXIY TOJOXKHUTEIBHO 3apsDKCHHBIMH (PparMeHTaMu, U3MEHEHUEM 3apsijia
(dbparmeHTOB, J00aBIEHWEM B PAacTBOp IIeaoud. TakuM oOpa3om, Tellb B
cuctremax Ha ocHoBe I[CP dQopmupyercs B [Be CTaauu: CHavaia
cunresupyercs [ICP, a 3arem B Hero mo0aBisieTcsl oOmpeneIeHHBIN
KOMITOHEHT, CTHMYJIHPYIOIHA TeneoOpa3zoBanue. Kpome Toro, aBropamu
Obl1a OOHapykeHa HOBas cucTeMa, rmonydeHHas u3 N-anertwn-L-mucrenna u
HUTpaTa cepedpa, cmocoOHass 00pa3oBBIBATH Teldb MPU  MAaJIbIX
KOHIICHTpAllUSIX KOMIIOHEHTOB B oOnHy cramuio [9]. HaGmomaembie B
AKCIIEPUMEHTE MPUMEPHI T'elIe00pa30oBaHusl B OJIHY CTaJIMI0 CTUMYJIUPOBAIU
MTOMCK OTBETA Ha BOMPOC, BO3MOXEH JIM B CHCTEMax Ha OCHOBE L-1ucrenHa u
coneil cepebpa MOCTAaTOYHO OBICTPBINA Mpolecc reneoOpa3oBaHUS B OAHY
ctaauio? BeIACHEHHIO ATOTO BOMpOCa MOCBSAIICHA TaHHAs padoTa.

JKCNepUMEHTAIbHASA YaCTh

B pabore wucnonb3oBaHbl peakTUBBL: HHUTpAT cepedpa 99%
(«Lancaster»), L-umcrenn 99% («Acrosy»), xjopua Harpus (x.4.). Bce
pacTBOpBI FTOTOBWIIM HA OUJIMCTUILIIMPOBAHHOM BOJIE.

Jns mpurotoBneHusi cmeceid Ha ocHoBe L-muctenna (L-Cys) u
HUTpaTa cepedpa MCIOIH30BATIN BOJIHBIE PACTBOPHI UCXOIHBIX KOMIIOHEHTOB
¢ koHueHrpauuen 0,03 M. Cmecu AJ11 UCHBITAHUN TIOJIy4asy 10 CIAEAYIOIIEH
cxeme: K pactBopy L-CyS npunuBaiyu pacCuuTaHHbIE KOJUYECTBA pPacTBOpa
XJIOpUJa HATpus, BOJBI, a 3aTeM pacTBopa HuTpara cepebOpa. Ilpu sTom
OTHOIIIEHWE MOJISIPHOM KOHIIEHTpAIlMd MOHOB cepeldpa K KOHIEeHTpauuu L-
Cys momKHO COCTaBIATH 33JlaHHOE 3HadeHne. CMech pacTBOPOB YHEPTUUHO
MepeMENINBaIN U OCTABJSUIM Ha CYTKH B 3aIlIMIIEHHOM OT CBETa MECTE MpH
KOMHATHOM TeMmmepaType.

DNEKTPOHHBIE CIIEKTPhI UCCIEAYEMBIX 00pa3LOB PErMCTPUPOBAIM HA
cunektpodotomerpe “Evolution Array” (dupma "Thermo Scientific") B
KBapLEBOU KIOBETE C TOJIIIMHOM closl | M.

N3yuenne o00Opa3loB METOAOM JWHAMHUYECKOTO CBETOPACCEsSHUS
(JICP) nmpoBoaunu Ha aHanmzaTope Zetasizer “Nano ZS” (bupma “Malvern”)
¢ He-Ne-nazepom (633 ©M) w™mommHocthio 4 MBT. Bee wu3mepenus
ocymecTBasnuch pu 25 °C B KoH(Urypanuu obpatHoro paccesuus (1739),
obecrnieunBaroIIel HaubOJIBIIYI0 YYBCTBUTEIHHOCTE IpHUOOpa.

BsizkocTh, TOYHEE, MNPOU3BENCHHE JWHAMUYECKOW BSI3KOCTH Ha
IJIOTHOCTh 00pasiia, M3MEpsUIM Ha BHOpanmoHHOM BHUcKo3uMmeTpe SV-10
(pupma «A&D Company»), B KOTOpOM BHOpalys CEHCOPHBIX IUIACTUH
ocyuiecTBisnack ¢ yactoto 30 'l M MOCTOSIHHON aMITUTYI0M OKOJIo 1 MMm.
N3mepenne BS3KOCTH pPAacTBOPOB M Tejed MPOBOAMIM TIPU TEeMIEpaType
19°C.

[TpoyHOCTH Teneil olleHMBANIHM MO XapakTepy aedopmanuu cToiaduka
reqs B IpoOupke mpu nepeBopauuBaHuum e€ Ha 180 rpamycos.
CootBercTBytoIIas mkana aedopmanmii npuBeaeHa B padore [7].
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Anam3z  MopdosIorMM Teled BBIIONHSUIA B IIEHTPE KOJUIGKTHBHOTO
nonb30BaHus «lIpocBeunBaronias AMeKTpoHHass MUKpockonvs» MI'Y, uenone3ys
anekTpoHHbI Mukpockon «Leo 912 AB OMEGA» («Carl Zeissy», I'epmanusi).
OO0pa3ipl HAHOCHJIM Ha MEIHYI0 CETKY, MOKPBITYIO (hopMBap-yriepoaHon
MJICHKOM TOJIIHUHONU 0KO0JI0 100 HM, U BRICYIIIMBAJIM HA BO3IYXE.

Pe3yabTaThl M HX 00CyKIeHHE

B nannoil paGoTe yCTaHOBIEHO, YTO B pe3yJbTaTe CMEIIWBAHUS
BOJHBIX pacTBOpoB HuTpata cepedpa, L-Cys u xmopuga HaTpus mpu
ONpEACIECHHBIX  KOHIICHTPALMOHHBIX  COOTHOILIEHUSX  KOMIIOHEHTOB
3aIlyCKal0TCs MPOLECChl CTPYKTYpOOOpa3oBaHMsl, B pe3yJbTaTe KOTOPBIX B
cCHUCTeME 4Yepe3 HEKOTopoe Bpemsi oOpa3yercss renb. Pe3ynbraThl,
HOJIy4eHHbIE HAa BUOPAIMOHHOM BHCKO3UMETpE, MOKA3bIBalOT, 4ToO vepe3 10
MUH T[I0CJI€ CMEIIMBAHUS HCXOAHBIX KOMIIOHEHTOB BS3KOCTbH pPAacTBOPA
MOHOTOHHO  Bo3pacraer  (puc. la), YTO  CBUJAETENBCTBYET O
CTPYKTYpUpPOBAaHUU 00paslia. XapakTep 3aBUCUMOCTH BS3KOCTH OT BPEMEHU
JUISL 9TOTO e obOpasma depe3 aBa IHsA u3MeHsercs (puc. 10). Ilpu crosHumn
TIPOKMCXOUT BO3PACTaHUE BA3KOCTH oOpasma 1o 3HadeHns 9.8 mIla ¢ r/em®, a
B pe3yiabTaTe W3MEPEHUs HaAOMIOJAeTCs yMEHBIICHHWE BA3KOCTH /10
7.5 mIla ¢ r/em®, 4TO yKa3bIBaeT Ha pa3pyLIEHHE CTPYKTYPHI MOJ AeHCTBHEM
BUOpAIMii N3MEPUTENIbHBIX MIACTHH.

Otmerum HEKOTOpHBIE 3aKOHOMEPHOCTH resieo0pa3zoBaHusl.
VYCTaHOBIEHO, YTO MPOYHOCTh OOpa30BaHHBIX Trejeil  3aBUCUT  OT
KOHLEHTPAlUi KOMIIOHEHTOB U MX COOTHOIIeHul. Tak, Ha puc. 2 nmoka3aHbl
3aBUCUMOCTH TPOYHOCTH TIelisi OT COOTHOIIEHUS KOHLEHTpaluid HOoHa
cepebpa U LMCTEMHA IpU (PUKCUPOBAHHOM KOHLIEHTPALMM XJIOPHIa HATPHUSL.
Kak BHIHO M3 pPHUCYHKOB XapakTep 3aBHCHUMOCTH IPOYHOCTU rejieil or
cootHorrenust kounenTpauii Ag/L-Cys umeer KymonooGpasuyoo ¢popmy,
T.€. €CJIU 33/1aeTCs ONpe/iesIeHHAast KOHIEHTPALUs XJIOPHI-UOHA B CUCTEME, TO
HauOoJbIIasgs NPOYHOCTh Tejed  HaOMoJaeTcss TMpU  ONpeeleHHbIX
COOTHOIIEHUSX KOHIIEHTpaluid HOoHa cepeOpa M LUCTEHHA, KOTOpbIE
HaxoNIATCsl B Juarna3oHe 3HadueHui 1.5-1.8, 4TO CyIecTBeHHO OOombIe
3HaueHus 1.25, xapakrepHoro mns L[CP. M3 ananuza 3TuX 3aBHCHMOCTEU
MOKHO TaKXe 3aKiII4UTh, 4YTO NpU (DUKCUPOBAHHOW HAYaJbHOU
xouuentpanun Ag" B pactBope, npu 3aganHoM otHomenun AgH/L-Cys,
IPOYHOCTh TE€Jsl, KaK MPaBHJIO, BO3PACTAET C YBEJIMYEHHEM KOHILIEHTpAlUU
xyopua-uoHa. Crenyer Takke OTMETHTb, YTO INPH JOCTaTOYHO OOIBIIMX
KOHIEHTPALUAX XJIOPUI-MOHA B CHUCTEME TIelM CTAaHOBSTCS MYTHBIMH WU B
pacTBope MOXkeT oOpa3oBaThCsi ocalok. OJHaKo Mpo3payHble Tenn
JOCTAaTOYHO YCTOHYMBBI M WX TPOYHOCTH TPAKTHYECKH HE H3MEHSETCS B
TedeHue JuurenabHoro Bpemenu (10—-14 nueit).
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Puc. 1. 3aBUCHMOCTH OTHOCHTENHHON BSI3KOCTH 0Opa3ia OT BpEMEHH: a — depes
10 MUH HOCIIE CMEIIEHHs] KOMIOHEHTOB, 6 — uepes 2 aus, T=19 °C

CornacHo  ganHsiM  [IOM, B remax  (Qukcupyercs ceTka
NepeceKaroIuXxcsl eno4YeK, 00pa3oBaHHbIX KJIacTepaMH, Kak 3TO BUAHO Ha
puc. 3. TlomobHast cTpykTypa XapakTepHa i BCEX THIIOB TeleH,
MOJyYeHHBIX Ha OCHOBE LIMCTEMHa M HUTparta cepebpa [7], u, BEpoOsATHO,
oTpakaeT  (PU3MYECKH  BO3MOXHYIO  MEPKOJSIHOHHYIO  CTPYKTYPY,
(bopMHpYIOLTYIOCS B CHIIBHO pa30aBIeHHBIX Teeo0pa3yonx pacTBopax.

UccnenoBanme reneoOpasyromux  pactBopoB  metomom  JICP
M0Ka3aJI0, YTO THAPOJUHAMUYECKHH paJinyC arperaroB, PErUCTPUPYEMBIX B
CHCTEMEe, 3aBUCHT OT KOHIEHTPAIIMA HMCXOIHBIX KOMITOHEHTOB M BPEMEHHU
crosHus obpasua (puc. 4). Kak u B cmywae renmeit Ha ocnHoBe LICP,
MOJTyYCHHBIX JIBYXCTaJMWHBIM CIIOCOOOM, 3HAYEHHS THIPOJAWHAMHYECKUX
paznycoB HAMHOTO MPEBBIIAIOT pa3Mep KIACTEPOB, HAOIIOJaeMbIX METOJJOM
[19M, pa3mep KOTOpBIX, KaK IPaBHUIIO, HE IPEBBIIIAET 2 HM (puc. 3a).
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Puc. 2. IlpouyHocTh reneid B 3aBUCUMOCTH OT COOTHOUICHUS KOHUEHTpaUun
Hutpara cepebpa u L-CyS mnpu pasnuyHoM coJiepKaHWU XJIOpUAa HATpUs:
a — CNaCl = 0.75 mM; 6 — CNaCl = 1.0 mM; B — CNaCl = 2.0 mM; CAgNO; =

4.5 MM
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0

Puc. 3. I[IOM wusoOpaxeHus renp-o0pasia, MOIYYEHHOIO OJHOCTAJUHHBIM
METOOM, Tipu pasianygroM yeenundaenun. CAgNO3z = 3 MM, CL-Cys = 2 mM, CNaCl
=0.75 MM
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Puc. 4. Pacmpeneneuue yvactuil mo pasmepam B cucreme AGNO;-L-Cys—NaCl
0Py Pa3IMYHOM KOHLEHTPALUMH HCXOJHBIX KOMIIOHEHTOB B 3aBHCUMOCTH OT
BpemeHn crosHus obpasuma: a — CAgNOs= 2.250 mM, CNaCl = 0.375 MM,
CAg'/CL-Cys — 1.5; 1 — uepe3 20 MHH MOCJIe CMEIICHUS] KOMIIOHEHTOB, 2 — Yepe3
1 menn; 6 — CAgNOz= 1,125 mM, CNaCl = 0.187 mM, CAg*/CL-Cys — 1.5;
1 —gepe3 90 muH, 2 — gyepe3 180 MUH MTOCIIEe CMENIEHUS KOMITIOHEHTOB

Kak u B cinyuae ¢ LICP, BeposiTHas ¢Qusmueckass HWHTeprnpeTanus
nanHbeix mo J[CP cocrouTr B TOM, YTO CBETOPACCESIHME IMPOUCXOIUT HA
pa3peKEHHbIX (parMeHTax MPOCTPAHCTBEHHOW CETKH, T.€. CTPYKTYpax,
XapakTepu3yroImuxcs (QpakTaJbHOM pa3MEpHOCTbIO MeEHbIIEH, uYeM 3.
Cnenyer OTMETUTh, YTO KapTHHA PACHpPENENCHUs pPAaCCEUBAIOIIMX ILIEHTPOB
no pasMepaMm JUIi  HM3y4aeMOM  CHCTEMBl  OTJIMYaeTcs  OOoJbLION
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M3MEHYUBOCTHIO. BeposTHO, 3TOT QakT oTpa’kaeT HEPaBHOBECHBIN XapakTep
CHCTEMBI, CTIOCOOHO MPeObIBaTh B Pa3HBIX CTPYKTYPHBIX COCTOSHUSX.

W3ydeHue 3JeKTPOHHBIX CHEKTPOB MPOBOAMUIIOCH ISl MPO3PAUYHBIX
pPacTBOPOB C COOTHOIIEHHWEM MOJISIPHBIX KOHIIGHTpauuii noHa cepebpa k L-
Cys, paBuoM 1,5. IlpuueM ObLIM COIOCTaBIEHbI CIIEKTPLI cucteMbl (Ag—L-
Cys—Boma), He CcmocOOHOH K TeneoOpa3oBaHUIO, M Teleodpasyrouien
CUCTEMBI (C TEM K€ CcoJiep)KaHueM cepebpa U IHMCTEHHA), HO cojepalien
NaCl. Otu cnekTpsl mpuBeneHsl Ha puc. 5. M3 puc. 5 ciemyer, 4to B
anexktpoHHoM criekTpe cuctembl AGNO3—L-Cys (kpuBas 1) nabmrogarores 2
MOJIOCHI TorJomeHus: B oonactu ~ 316 aM u ~390 um. CorjacHo HammM
UCCIIEIOBAaHMUSAM STH K€ IOJIOCHl morjouieHust xapakrtepusl u st L[CP,
npuyeM mnoriomeHue B oomactax 316 HM u 390 HM IPOSIBIISAIOTCS TOJNBKO B
pacTBOpax C AHAIMTHYECKOH KOHIEHTparmeil muctemHa oomee 1,3-107* M,
npuyeM, 4eM OOJbllle KOHLEHTPAIMs MCXOIAHBIX KOMIIOHEHTOB, TeM Oolee
BBIPAYKEHBI ATH MOJIOCHI ITOTJIOLIECHUSI.

1,24

0,8 -

0,41

0,0 T T T T 1
250 300 350 400 450
A, HM

Puc. 5. Dnexrponnsie cnektpsl cuctem: AGNOs—L-Cys (1) 1 AQNOs—L-Cys—
NaCl (2); CAgNOs = 2.25 MM, Ccys =1.5 mM, CNaCl = 0.375 mM

OTOT (akT yKa3plBaeT Ha CBA3b JAHHBIX I10JIOC MOTJIOIIEHUS CO
B3alMOJICIICTBMEM KJIAaCTEPHBIX IIeMOYeK B pacTBope. B mnpucyrcrBum
XJIOpU/I-MOHA ITPOUCXOIUT U3MEHEHHUE B JUCIIEPCUOHHOM (pa3e crucTeMbl, OHa
CTAaHOBUTCSI CIIOCOOHOM CTPYKTYpHUpPOBaTbCS B Teib, H3MeHsieTcss U Y@
crnekTp pactBopa. Habmrogaercst Xopolo BbIpakeHHas! 1M0JIoca MOTJIOIIEHUS
C MakcuMymoMm 285 HM, umeeTcs morjiomieHue B obmactu 315-320 HM,
aHAJIOTHYHOE TOIJIOLIEHUIO CHCTEeMbl 0e3 XJOpPHUI-MOHA, U MPHUCYTCTBYET
ciabasi, HO XOpOIIO BBIPAKEHHAs, IOJIOCA TMOTJIOLIEHUS C MaKCUMyMOM
~ 410 M (xpuBas 2). Takum 00pa3oM, COINIACHO JIEKTPOHHOMY CIEKTPY
refs, B HPUCYTCTBUM XJIOPUI-HOHA, COXPAHSIIOTCS LEHTPbl KOOpAUHAIUU
LENOoYeK KiIacTepoB (MU (parMeHTOB CETKH), KOTOPBIE XapaKTepU3YIOTCS
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noryomenrieM B oOsactu 315-320 HM. I[lpenmnonoxuTenbHO 3TH IEHTPHI
COOTBETCTBYIOT  B3aUMOJCHCTBUIO  CYNPAMOJIEKYJSPHBIX  LIEMIOYEK B
OTCYTCTBUHM HMOHOB XJIOpa U 00yCIOBIMBaIOT reneodpasosanue B LICP npu
MOBBILIEHHBIX KOHIIEHTPALUAX KOMIIOHEHTOB (puc. 6, cxema a) [10]. LieHnTpsl
CBS3bIBaHMA, XapaKTepuzyeMmble MorjouieHueM B oOmactu 390 HM,
BUJIOU3MEHSIOTCS, M HX I[OIVIOIIEHUE CMELIAeTCsl B JJIMHHOBOJIHOBYIO
obnacte. BupoumsMeHeHne MOXKET COCTOATH B TOM, 4YTO HOJOXKHUTEIbHO
3apsHDKEHHBIA MOH cepedpa, CBA3BIBAIONIMNA LENOYKH, KOOPAHMHUPYETCS C
OTPHLIATENIBHO 3apsKEHHBIM HOHOM XJIOpa, KaK 3TO IMOKa3aHO Ha cxeme 0
(puc. 6).

Tenepp MOXKHO CHUCTEMaTH3UpPOBAaTh POJb MOHA XJIOpa B IIpoleccax
reneoOpazoBaHus. Tak Kak TMOJOKUTENBHBIA 3apsiji CBS3BIBAIOLIETO LIEHTPA
10CJI€ MPHUCOEAMHEHHUs] MOHA XJIOpa YMEHbBINAETCs, TO 3TO CHOCOOCTBYET
YMEHBILIEHUIO KYJIOHOBCKOTO OTTAJKMBAHMS CBSI3BIBAIOIIETO LEHTpa OT
HOJIOKHUTEIBHO 3aPSDKEHHBIX KJIACTEPHBIX LEMOYeK MM (ParMEHTOB CETKH.
[lemouku OoJiee MPOYHO CBSI3BIBAIOTCS, YTO CIIOCOOCTBYET (POPMUPOBAHUIO
rens. Ecnu B pacTBope HpUCYTCTBYIOT CBOOOJHBIE MOHBI XJIOPa, TO HEJNb3s
UCKJII0YaTb, YTO OHM MOTIYT XHUMHYECKH CBSA3BIBATH pa3HbIE LEMNOYKH,
KOOPJIMHUPYSICh C aToMaMu cepebpa B Lenouykax (cxema B). Tak, Hanpumep,
¢dTopua-uoH, HE 00pa3yroLUMi XMUMHUYECKOH (KOOPIMHALMOHHOMN) CBSI3U C
HMOHOM cepedpa, He CIIOCOOEH CTUMYJIUPOBATh reneo0pa3oBaHue.

-Ag-S-Ag-S-Ag-S- -Ag-S-Ag-S-Ag-S- -Ag-S-Ag-S-Ag-S-
Ag* Ag*-Cl cl
-Ag-S-Ag-S-Ag-S- -Ag-S-Ag-S-Ag-S- -Ag-S-Ag-S-Ag-S-
a 0 B

Puc. 6. Ilpeanonaraemble CX€Mbl YYacTUs XJIOpPUA-aHHOHA B MPOLECCE
reneobpazoBanus B AQNOs—L-Cys—NaCl-H,0 cucreme

OTMedeHHass poib XJIOPUA-MOHA MMEET MECTO KaK B Cly4ae
OJHOCTAJMHHOrO, TaK MW B  Clydae JBYXCTaJUMHOrOo  Ipolecca
reneoOpazoBanus, T.e. Cl cnocobeH crtumynupoBath reneoOpa3oBaHUE U B
LICP, xak, Hampumep, ABYX3apsiiHbli cynb¢aT-uoH. Ho cynbdar-uoH He
crioco0eH (popMUPOBaTh rellb B OAHY CTaJAHI0 B PACCMATPUBAEMOI CUCTEME.
[TprynHa 3aka0o4aeTcss B TOM, YTO 3TOT aHUOH, Ojarojaps KyJIOHOBCKOMY
IOPUTSDKEHUIO K TOJIOKUTEIBHO 3apsHKEHHBIM  KJIACTEPHBIM — LEMOYKAM,
NPEMATCTBYET  PAa3BUTUI0O B PAcTBOPE  CWIBHO  Pa3BETBICHHOW,
NEPKOJISIMUOHHON CTPYKTYphl. J[ByX3apsHbII aHMOH CBS3bIBACT LENOYKH,
CHOCOOCTBYS, TEM CaMbIM, KOJUIancy (pakTalbHOM CTPYyKTypbl. B To ke
BpeMsl XJIOPUA-aHUOH 00pa3yeT ¢ MOHOM cepedpa He3apsKEHHbINH KOMILIEKC

Ag*—CI~, koropelii He mpenATCTBYeT (OPMUPOBAHHIO B CHUCTEME
(bpakTalbHON CTPYKTYpBI, @ BCTpaUBasiCh MEXAY LIEMOYKAMH CIOCOOCTBYET
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00pa3oBaHMIO TIEPKOJIAIIMOHHONW TpPOCTpaHCTBEHHON ceTku. CoriacHo
MPEIBAPUTENBHBIM JaHHBIM, AHAJOTHUYHO XJIOPUI-UOHY, OJHOCTAJIUMHBII
mporecc reneo0pa3oBaHUsi MOXET OBITh peaii30BaH B TNPUCYTCTBUU U
JIPYTUX AaHHOHOB, OOpa3yIIIMX C HMOHOM cepedpa XHMHYECKHUE CBSI3U —
OpoMua-, ¥oOmWUI-, POJAHUI-MOHOB, HO OTO TpPEAMET JATbHEUIIUX
HCCIIE0BAHUM.

Paboma evinonnena npu ¢hunamcosoii nodoepoicke Murnooprayku PD g

PAMKAX BbINOJHEHUs. 20CYOAPCMBEHHbIX pabom & cgepe HAyYHOU OessmelbHOCmU
(npoexm Ne4.5508.2017/F4).
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ONE-STAGE GELATION OF L-CYSTEINE-SILVER SOLUTIONS
M.M. Ovchinnikov?, V.S. Laguseva?, S.D. Khizhnyak?, P.M. Pakhomov?

Tver State Medical University
2Tver State University

One-stage method for gelation of low-concentration aqueous solutions
containing the amino acid L-cysteine, silver nitrate and sodium chloride
has been discovered. Self-organization processes and mechanism of
gelation in the system are studied by means of viscosimetry tests, UV
spectroscopy, Dynamic Light Scattering (DLS), Transmission electron
microscopy (TEM). It is established that gelation is mainly depends on
molar ratio of silver ions and L-cysteine, as well as sodium chloride
concentration.

Keywords: L-cysteine, silver nitrate, self-organization, supramolecular
hydrogel, fractal cluster.
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