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COBpeMEHHbIe TCHACHINHA UCCJICI0BAHUA BOAHBIX PACTBOPOB

HL.A. lllepbakoB

Hnuecmumym obweti pusuxu um. A.M. Ilpoxoposa PAH, Poccus, 119991 Mocksa, yn. Basunosa, 38

e-mail: ivanll444@mail.ru

BrinonHeH aHanmu3 3KCIIEPUMEHTANBHBIX PE3yJbTaTOB, MOJYUYEHHBIX B IMOCIEAHEE BpeMs IO
TeMaTuke HacTosmeil koHpepeHuuu. CrenaH BBIBOA O TOM, YTO Ul aJ€KBATHOW MX HHTEPIIPETALH
TpeOyeTcsl IIMPOKOE MpHBJIEUYECHHE M Pa3BUTHE T'HIPOAMHAMHYECKHX MOJXOIOB, TPHUBICUYCHUE
(GyHIaMEHTAbHBIX 3aKOHOB KIACCHYECKOH W KBAaHTOBOH MEXaHWKH B OIHCaHWE IPOIIECCOB
PENpOOYKINHU aKTUBHBIX (POPM KHCIIOpOJa B BOIHBIX PacTBOpax.

O603Ha4ueHbl BO3MOXKHBIE MEXaHW3MbI MPOTEKaHHs 3THUX MPOIECCOB, TaKUE KaK PaBHOBECHBIN
TEIUIOBOM MEXaHH3M, YBEJIMUYEHHE PaBHOBECHOH HACEJIEHHOCTH 3a cueT obodmienHoro llpenunrepom
COOTHOILIEHHs HeompeaeneHHocTn ['eli3enOepra, CHATHE 3ampeTa ¢ TPHUILIET-CHHIVIETHOTO Iepexoia
MOJIEKYJISIPHOTO KHCJIOpOJia 32 CYeT BHEIIHEr0 MAarHUTHOTO TOJIs, OOpa3oBaHHWE BHYTPEHHHX
JNIEKTPUYECKUX M MAarHUTHBIX MOJeH 3a cueT oOpa3oBaHMs B KHUIKOM PacTBOpPEe BHXpeH mpu
MEXaHHUYECKOM BO3JICHCTBUU, MOKPBITHE JePHUIMTa DHEPTUU MEXKIY TPHUIUICTHBIM W CHHTJICTHBIM
COCTOSTHUSIMU 3a CUET BBIACJIEHUS 3HEPTUU IPY KaBUTAIMH ITy3bIpeit.

ChenaH BBIBOJ O TOM, YTO B OCHOBE pacCMaTpUBAcMbIX BO3MOXKHOCTEH TpaHC(OpMaIUH
AKTUBHBIX ()OPM KHCIOPOAa MOTYT JIEKATh MPOLECCH KaK KBAHTOBOM, TaK M KJIACCUYECKOHN MPUPOBI.

I[J'ISI YCTAHOBJICHU aI[CKBaTHOI\/'I KapTUHBI Tpchq)OpMaHHH AKTHUBHBIX (bOpM Kucjiopoaza B
BOJHBIX paCTBOpax npeajarac€Tcsa nmpoBCACHUC CCPUN KOHKPETHBIX 3KCIICPUMCHTOB.
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[MapanokcaabHbie 3P eKThI IPU BOJTHOBOM BO31CiICTBUU HA
NIy3bIPbKOBbIE KUAKOCTH

Hurmatynun P.U.

Hucmumym oxeanonoeuu um. ILI1. [Hupwosa PAH, Mockea, Poccus

nigmar@gmail.ru

[Tpu BO3IEHCTBHM aKyCTHUECKUX M YIAPHBIX BOJH Ha ABYX(a3HbIe CMECH KHIKOCTH C
MYy3bIPbKaMU IIOMHMO Pa3MEPOB ITy3bIPHKOB  UX 00BEMHOTO COACPKAHUS MOTYT MIPOSIBIATHCS
TEIIOPHU3NUECKIE XapaKTEPUCTUKU 00enx (a3: IioTHoCTel, KO3 PULMEHTOB TEMI0EMKOCTH,
TEIUTONPOBOAHOCTH, (P Py3UH, BIZKOCTH KHUIKOCTH, TOBEPXHOCTHOT'O HATSKEHUS, CKOPOCTEH 3BYKa,
TEIUIOTHI (ha30BOT0 Iepexoaa u Ap.

Y napHble BOJIHBI B ITy3bIPEKOBBIX KHJIKOCTSIX MOTYT UMETh OCLHMJIISLIUOHHYIO CTPYKTYPY, X
3aTyXaHUE MOXET OIPEIEISITECS HE BSI3KOCTBIO )KHIKOCTH, a TEIJIONPOBOAHOCTBIO Ta3a. [Ipu
BO3JCICTBUM yIapHBIMU UMITYJIbCAMH TOMHMO MX IOIJIOIIECHUS MOKET IIPOUCXOIUTH U YCUIICHUE
CUTHAJIa C €ro 00OCTPEHHEM.

IIpu BO3IEeNCTBUM CHIIBHBIMHU YIAPHBIMY BOJTHAMH B ITy3bIPbKaX MOXKET IPOUCXOINUTH

(OKyCHpOBKa SHEPTUU C JOCTHKEHHEM IKCTPEMAIBHBIX TEMIIEPATyP U IUIOTHOCTEH.
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HesuHelHbIe aKyCTHYECKHE BOJHBbI B )KUJAKHUX Cpelax ¢
ny3bIpbKaMu ra3a
0.B. Pynenko

Mockosckuii cocydapcmeennuiii yrusepcumem um. M.B. Jlomonocosa, ¢usuveckuii paxyromem,
Bopobwesvt copwvl, Mockea

rudenko@acs366.phys.msu.ru

JKukocTs ¢ my3sIppKaMy ra3a — O4YeHb MHTEPECHBIN 00BEKT JIJIS aKyCTHUECKUX UCCIICOBaHUMH,
0OHapyXKUBAIOIIHI HEOObIUHBIC CBOMCTBA. [Ipex e Bcero, 3To HU3Kas CKOPOCTh 3ByKa. OUYEBUIHO, YTO
MIPY TIOSBJIEHHUH Ta30BbIX MY3BIPHKOB (ke MPH MAOW WX 0O0HEMHOW KOHIEHTPAIINH) CKHUMAEMOCTh
nByx(a3HOH Cpeapl 3aMETHO YBEIWYHUTCA, B TO BpeMs Kak 3¢ (eKTHBHas IUIOTHOCTH YIIajeT
HE3HAYUTEIBHO. SICHO, YTO B TaKOH «Ta3MpOBAaHHOI» CpeAe CKOPOCTh 3BYKa CHJIBHO YMEHBUIUTCS.
[Janee, BBe/icHHE MY3bIPHKOB B XKUJKYIO HJIU TEICBYI0 MAaTPHIy — OAWH U3 HanOomnee 3(pheKkTHBHBIX
CIoco00B CO3/TaHMsI AUCIIEPCHH CKOPOCTH 3BYKa. [1y3bIpek nmeeT BrIpaskeHHbIC pe30HAHCHEIE CBOMCTBA
Y aHAJIOTUYEH pe30HaTopy [ enbMrosplia; ero 100poTHOCT, HAIIPHUMED, B BOJIE JOCTUTAET HECKOIBKHUX
THICSIY, a JJUHA aKyCTUYECKOW BOJHBI, COOTBETCTBYIOIAs COOCTBEHHOW YacTOTe, ropa3fo OOJbIIe
pa3MepoB camoro pesoHaropa. Ha Hu3kux yactotax (BOaad OT PE30HAHCA) CHIIBHO BO3PACcTaloOT
HEJIMHEWHBbIE CBOWCTBA cpenbl. Hampumep, B «ra3upoBaHHON Bojae» 3(P(EKTUBHBIN mapameTp
HenuHenHocTu gocturaet 5000, B TO BpeMs KaK y COCTABJISIOLIMX OH ropa3fo HMKe: Y BoAbl 3.5,
Bo3ayxa 1.2. DTOT (akT CTUMYJIHMPOBAJI IOCTAHOBKY MacChl pa0OT IO HEJIMHEWHOW aKyCTHKe.
JeiicTBUTENTFHO, OYEHb 3aMaHYMBO OOHApPYKUTh BBIPOKEHHBIH HENMHEWHBIH d()]eKkT He 3a cuer
CBEPXCUJIBHBIX aKyCTHYECKUX MOJIEH, a 32 CUET UCIOJIb30BAHUS CPEJ C TMTAaHTCKON HENMHEHMHOCTBIO
IpU BIOJHE YMEPCHHBIX WHTEHCHUBHOCTAX 3ByKa. Pa3BuUTHE 3TOro HampaBlCHUS TOPMO3UTCA
TEXHUYECKUMHU CIIOKHOCTSMHU, CBSI3aHHBIMH C MPOOJEeMON CO3JaHUS MOHOJUCIEPCHBIX H
YIOPSTOYCHHO PACIIONOXKEHHBIX MY3bIPHKOB. OOBIYHBIC ITy3BIPHKOBBIC JKHIKOCTH KaK MPaBUIIO, CHIIEHO
paccerBarOT BOJIHY, a MOTEPU YMEHBIIAIOT aKycTUUYeckoe yucio PeitHonpaca. Bopouewm, ¢ pa3Butuem
COBPEMEHHBIX TEXHOJOTUN CO3AaHUsI METaMaTEePHAIIOB 3TU TPYIHOCTH OCTEIIEHHO MIPEOI0JIEBAIOTCSL.

[Ty3bIpbKH MOTYT BBOIUTKECSI B MAaTPHUILy MCKYCCTBEHHO, HO MOTYT BO3HUKATh B CpeJie IpH
HapyIIEHW! €€ CIUIOITHOCTA B CHJIBHBIX aKyCTHMUYECKHMX IOJSX, MPEBBIMIAIONUX MOPOT KABUTAIIUH.
Kapurannonnple MMy3sIpbkH pOXKIAlOTCA B (pase pa3pekeHus, 3areM MOTYT pacTH, COBEpIIaTh
OCHWJUTSIIIMY M Micue3aTh B mporiecce ux CXJI0MbIBaHMS BOSHUKAIOT OOJIBIIIHNE TaBJICHHUS U TEMIICPATYPHI.
[Ipu cxjomnbiBaHuE BOJMW3W IMOBEPXHOCTEH POXKAAIOTCA KYMYIJATUBHBIE CTPYWKH, KOTOPBIE CO
CKOPOCTSIMH MOPSIKA KM/C yIapsIOT IOBEPXHOCTh, PUBO/IA K T.H. KABUTAIMOHHOM 3po3uu. Kapurarus
UCTIONB3YETCS BO MHOTHX TEXHOJIOTHUECKUX Mpolleccax. ITO OYMCTKA, SIMYJIbIHpOBaHuE, 00paboTKa
MaTepuaioB, YCKOPEHHE XUMUYECKHX peakuuid U MHoroe npyroe. Ily3blpek IpH CXJIONBbIBAHUU
KOHIIEHTPUPYET 3allaCeHHYI0 DHEPTUI0O B MajoM O0beMe CpeAbl W BBI3BIBAET MHOTHE WHTEpPECHBIS
addexthl. [IpuMepoM CITy)KUT COHOJFOMUHECHICHITUSI — CBEUYCHUE ra3a BHYTPH My3bIpbka. MHOrO Jiet
00CcyX)maeTcsi BO3MOXKHOCTH TIOSIBIICHUS PEHTTCHOBCKOTO HW3IYYCHHSI W JaK€ 3aMETHOTO TIOTOKA
HEWUTPOHOB U3 IY3bIPbKOB B JEHTEPUPOBAHHOMN KUIKOCTH.

Pabora mogneprkana rpanrom PH® 19-12-00098.
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On the Nature of some Peculiar Nonlinear Water Effects
Observed in Human Red Blood Cells

Gerhard M. Artmann

Prof. Dr. rer. nat. habil. Gerhard M. Artmann, University of Applied Sciences Aachen, Campus Juelich, Center
of Competence in Bioengineering, H. Mussmann Straffe 1, D-52428 Juelich, Germany; g.artmann@gmx.net

Today, almost a hundred years after Erwin Schrodinger's question "What is L ife?" [1] many theore-
tical, technological, experimental, informatics and quantum physical preconditions have been estab -
lished as a solid basis for answering this terrific question. Scientists of very different disciplines look at
biological life with their ovn capabilities and from different angles. However, no single discipline alone
can fully "explain" it. In this search, moreover, scientific knowledge that was believed to be secure is
repeatedly called into question. Physiologists try putting all "pieces of the mosaic™ together to form a
picture. In the end, however, not only philosophers but also everyday people nevertheless keep asking
themselves "What is life...?" - In 1958/59, John Kendrew succeeded in elucidating the molecu lar
structures for myoglobin and Max M. Perutz [2] for hemoglobin of human erythrocytes (RBCs) (Nobel
Prize Chemistry, 1962). Peter Agre found water channels; Aquaporins in RBC membrane s enabling
transmembrane water transport (Noble Prize Chemistry, 2003. Thus, Schrédinger's question is of such
dimension! For correct conclusions from biophysical/biological experiments, it is crucial to carry them
out maintainingthe "natural environment” d cells, proteins channels etc.This includes interfacial water,
dissolved ions, surrounding lipids , temperature, etc. Fulfilling this requirement is all too often not
possible. How ever, there are approximations. - We present here experimental results on water -
hemoglobin interactions in RBCs. We have  systematically studied these experimentally since the
discovery of a phase jump-like transition from blockade to passage of human RBCs through @ 1.3um
micropipettes in 1995 (3). This "jump" effect was associated with a sudden change of water release of
hemoglobin at a critical temperature, Tc. Our scientific partner S. Pershin first quantum -physically
substantiated the phase jump in 2009 (4) caused by rotational transitions of Ortho- and Para-water
isomers in the hydrate shell of hemoglobin. Fig. 1 A shows an RBC aspirated into the pipette at minus
2.3 kPa pressure. The RBC blocks it at 25°C. At Tc=36.4+0.3° (50%-temperature=T¢), close to human
body temperature, a step-like blockade-passage transition of the RBCs occurs (5). Pershin (4) found a
corresponding rotational ~ (Para-Ortho-Para-Water/POP) transition for H  »O based buffer at
Tror=36.32°C (Fig. 1B); for D,O based buffer it was 37.40°C. This clearly means that the jump effect
was caused by Hb-bound water. Both POP temperatures agree very well with the experimental critical
temperatures, T.. Artmann et al. also found that the body temperature s of different species correlate
significantly with their experimental critical jump temperatures (6). Finally, Artmann and Pershin
showed that the body temperatures of different species are highly correlated with the rotational
transitions of water isomers. These results, found on red blood cells, show a causal link between
guantum physics and biology.
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The Fourth Phase of Water:
A Central Role in Nature

Gerald H. Pollack, PhD
University of Washington, Seattle

ghp@u.washington.edu
http://faculty. washington.edu/chp/

Everyone knows that water has three phases: solid, liquid and vapor. But we have uncovered a
fourth phase. This phase occurs next to water-loving (hydrophilic) surfaces. It is surprisingly
extensive, projecting out from the surface by up to millions of molecular layers. And, its
properties differ markedly from those of bulk water.

Of particular significance is the observation that this fourth phase is charged; and, the water just
beyond is oppositely charged, creating a battery that can produce electrical current. We found
that light charges this battery. Thus, water can receive and process electromagnetic energy drawn
from the environment in much the same way as plants. Absorbed electromagnetic (light) energy
can then be exploited for performing work, including electrical and mechanical work. Recent
experiments confirm the reality of such energy conversion.

This energy-conversion framework seems rich with implication. Not only does it provide an
understanding of how water processes solar and other energies, but also it may provide a
foundation for simpler understanding natural phenomena
ranging from weather and green energy all the way to issues
such as the origin of life, transport, and osmosis.

CiRALD H-POUACK

The talk will present evidence for the existence of this novel
phase of water — how come nobody’s seen it before? — and

will consider the potentially broad implications of this phase @ THEPH ASE
for health and beyond. }i@, U;R_TvH ; 2
S OF WATER
The book dealing with this subject is now available < BoND
http://www.amazon.com/The-Fourth-Phase-Water- ®\SouD
Beyond/product-reviews/0962689548 (also in Russian). blgplgg
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MexaHU3MBbI IIy0OKOTr0 NMepeoxJiakIeHus BOAHBIX KaleJib Ha
cynepruapo¢o0Hoi MOBEPXHOCTH

Emennbsinenko K.A.l, EMennanenko A.M.!, Boitnosuu JL.B.!

1- @edepanvroe cocydapcmeennoe 6100xcemunoe yupexcoenue Hayku Hnemumym usuueckou xumuu u
anekmpoxumuu um. A.H.@pymxuna Poccutickoii akademuu HAyx,

119071, Mocksa, Jlenunckuii npocnexm, 31, kopn. 4
email: emelyanenko.kirill@gmail.com

[IpencraBien aHaau3 BIWSHUS CMadMBAHMS TBEPJOW MOBEPXHOCTH HA TEPEOXIAKIACHHUE U
KPUCTAJUIN3ALHMIO CUAIINAX HA TOW TOBEPXHOCTH Kalesb BOAHBIX cpell. [loka3aHo, yTo MakcuMabHas
3a/iep)Kka  KPHUCTAJUIM3AallAM  Kamellb TpH  HHU3KUX TeMIlepaTypax [OJDKHa HaOmogaThes Ha
cynepruipooOHBIX TOBEPXHOCTSIX. AHAIN3 IMOATBEPKICH HKCIEPUMEHTAIBHBIME JaHHBIMH 10
CTaTUCTHKE KPUCTAJUIM3ALUKM aHCaMOJIeH MEepeoXJaKACHHBIX CHISIIMX Kalelb BOJIHBIX PAacTBOPOB
XJIOPHUJIOB IIEJIOYHBIX METAIIOB, HAHECEHHBIX Ha CYNepruaIpopoOHyI0 TOBEPXHOCTh. YUeT U3MECHEHHS
SHEPTHUH THIPATAINY HOHOB, MX pacIipe/ie]IeHns BOIN3H 3apsKeHHBIX TPAHMIT pasieia pacTBOP/BO3IyX
M pactBop/cynepruapo@oOHasi TOBEPXHOCTh TO3BOJSET KAYECTBEHHO OIMCaTh HaOII0gaeMyto
KUHETHKY 3apOJIbllIe00pa30BaHus Jiba U HOHHYIO CIIEU(UIHOCTD B SIBJICHUSIX KPUCTAJUIM3ALIUH.

Mechanisms of deep supercooling of water droplets on a
superhydrophobic surface

K.A. Emelyanenko, A.M. Emelyanenko, L.B. Boinovich

A.N. Frumkin Institute of Physical Chemistry and Electrochemistry,
Russian Academy of Sciences, Moscow, Russia

email: emelyanenko.kirill@gmail.com

The effect of wettability of a solid surface on supercooling and crystallization of sessile droplets
on this surface has been analyzed. It is shown that the maximum delay in droplet crystallization at low
temperatures should be observed on superhydrophobic surfaces. The analysis is confirmed by
experimental data on the crystallization statistics for ensembles of supercooled drops of aqueous
solutions of alkali metal chlorides deposited on a superhydrophobic surface. Accounting for the
variation in hydration energy of ions near the charged solution/air and solution/superhydrophobic
surface interfaces makes it possible to describe, at least qualitatively, the observed kinetics of ice
nucleation and ionic specificity in crystallization phenomena.
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On non-linear behavior of viscosity in low-concentration solutions
and aggregate structures

Vasilis K. Oikonomou

Department of Physics, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece
v.k.oikonomoul1979@gmail.com

During the past decades, there has been considerable investigation of the aqueous solutions
properties and their changing under the influence of external factors (optical and mechanical effects,
magnetic and electromagnetic fields, etc.). Moreover, it was shown that the aqueous solutions of the
substances, which underwent the process of many serial dilutions of the solutions accompanied with
extensive mechanical treatment, possess notable biological impact and exerts a modifying effect on the
original substance. The modifying properties appear during the process of serial dilutions, and in order
to emphasize their technogenic nature, the term “released-activity” has been proposed [1]. Despite the
fact that the phenomenon up to date do not have the direct scientific explanation, there are indications
that this phenomenon is pragmatic. There exist a number of theories to explain and maintain it: it may
be due to particle retention in the surface monolayer, a proposal which relies on air bubble complexes,
or possibly due to the presence of nanobubbles, which are nanometric superstructures; it is possibly
explained by the formation of long-lived submillimeter density inhomogeneities. From our perspective
the most suggestive and allowing to explain the results from an experimental point of view, is the ex-
planation based on the long-lived dissipative water structures. According to this theory, the released-
activity works by various symmetries formed in the solvent caused by the effect of the original added
substance in the solution. These aggregate structures may interact in a different way, each time, with
the target used for the remedy. There are, for example, indications of chiral superstructures formed in
water solutions surrounding DNA molecules [2]. There are also reports on formations of nanoassociates
in highly diluted aqueous solutions [3], which may also be a possible explanation to the released-activity
nature. Thirdly, the generation of aggregates [4], may be the appropriate explanation of this phenome-
non as well.

An experiment is proposed that may reveal aggregate effects on solutions that are being highly
diluted, by measuring the viscosity of the solution as a function of the concentration. Our proposal
towards finding hints of the released-activity phenomenon is based on, and actually works only on,
highly diluted solutions of substances with small molecular weight. Nevertheless, the existence of ag-
gregate-collective structures in highly diluted solutions is something important by itself and can be a
strong indication that the released-activity phenomenon has actual manifestations in terms of physically
measurable quantities, such as the viscosity. The detail description of the calculations we have made
(without addressing the effect of 3-dimensional structures on the viscosity although) is presented in [5].

Of course, there are many questions is still to be answered and the way towards comprehensive
physical theory of the released-activity phenomenon may be long, but it is worthwhile since this proce-
dure will lead to less toxic drugs than the current biochemical procedures offer. Further experimental
studies as well as development of the theoretical ground are needed for determination of the physical
carrier of released-activity.

[1] O. Epstein, The spatial homeostasis hypothesis, Symmetry, 10, 103, (2018).

[2] E.A. Perets, C.Y.E. Yan The H20 Helix: The Chiral Water Superstructure Surrounding DNA.ACS Central Science, 3, 683-685, (2017).
[3] Konovalov, A.l. Ryzhkina, I.S., Formation of nanoassociates as a key to understanding of physicochemical and biological properties of
highly dilute aqueous solutions, Russian Chemical Bulletin, 63, 1-14, (2014).

[4] A.E. Arinshtein, Effect of aggregation processes on the viscosity of suspensions , Journal of Experimental and Theoretical Physics, 101,
1209-1212 (1992).

[5] V.K.Oikonomou On non-linear behavior of viscosity in low-concentration solutions and aggregate structures, Symmetry, 10, 368, (2018).
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AKTHBaIHA €J1200 KOHIEHTPHPOBAHHBIX BOJHBIX PACTBOPOB CHJIBHBIX
3JIEKTPOJINTOB IJIa3M0#i BLICOKOYACTOTHOIO TJICIOIIEro pa3psjaa

C.B. beaos, I0.K. Jlanuaeiiko, A.b. Eropos, B.U. Jlykanuu,
C.M. Hedenos, B.A. Cunopos

@edepanvroe 2ocyoapcmeeHHoe 6100xcemuoe yupesicoenue Hayku Pedepanvhblil UCCI1e008amenbCKUull YeHmp
«Hncmumym obweti pusuxu um. A.M. Ilpoxoposa Poccuiickoil akademuu HayK»

C.B. Benos, Mockea, ya. Basunosa, 0. 38. ser79841825@yandex.ru

[IpencTaBieHsl pe3ynbTaThl SKCHEPHUMEHTAIFHOTO MCCIIEIOBAHUS aKTHBAIIMU CJIAOBIX BOTHBIX
PAacTBOPOB CHJIBHBIX JICKTPOJIHMTA C IOMOIIbI0 HHM3KOTEMIIEPATYPHOH IUIa3MBbI BBICOKOYACTOTHOTO
MOJBOJHOTO HENPEPHIBHOTO TIEIOMIEro paspsaa B mapax Boabl. OmmcaHa MeTOOUKA MOTYYEHUS
AKTHBHPOBAHHOTO BOTHOTO pactBopa Ha mpumepe pactBopa NaCl ¢ kounentpanueir 0,2 M mms
NPUMEHEHUSI B KauecTBe CTHMYJSATOpa (perynsitopa) pocTa M YCTOWYMBOCTH PACTCHHUH K
HeOaronpuaTHeIM  (hakTopam cpensl. [1ogoOHBIE aKTUBHPOBaHHBIE PACTBOPHI MOXKHO OTHECTH K
KaTeTOPUU JKOJIOTMYECKH O€30macHBIX M TEePCHEeKTUBHBIX JUII  OnocgeporoiepKUBaroIero
NPUPOAONOIB30BaHMs. il MOMy4eHus] aKTHBUPOBAHHON BOJBI MCIOJIB30BAJICA PEAKTOpP, B KOTOPOM
OBUI COYETAHO PEATM30BAHBI JIBA CIIOCO0A aKTHBAIIUH — IJIA3MOXHUMHUYECKUHN U 3JIEKTPOXUMHUYECKHM.
[MpuHnMNUMansHas cxema peakTopa npeacTaBieHa Ha pucyHke 1.

Vﬁ

Puc.1
Puc.1 I'napaBnuyeckas cxeMa yCTAHOBKH ISl aKTHBALMK BOTHOTO PACTBOPA XJIOPUCTOTO HATPHS.
1 — aKTHBHBII 371eKTPOJ (IUIATHHA), 2 — ACCUBHBIN 3IEKTPO (rpaduT), 3 — pacTBOP XJIOPUCTOr0 HATPHs, 4 — IUTa3Ma TICIOLIEro paspsiaa, 5
—HAacoC I OTKAYKH aKTHBMPOBAHHOTO PACTBOPA, 6 — peryIMpyeMblid Ipocceb I MepeiBa aKTHBUPOBAHHOTO PacTBOPA, 7 — COCY/L JUIS
HAKOILICHUs aKTHBUPOBAHHOTO PacTBOPa, 8 — Ipocceb 1is CTPAaBIMBAHMS Ta3000pa3HOro BOAOPOIA

Puc. 2

Puc. 2. Ocummutorpamma Toka (KpacHast KpHBasi) M HalpshKEHUs! (JKelTasi KpUBasi) Ha BXOJe peakTopa la — HempephIBHOIO TOPEHHUS,
16 — B pexxuMe UMITYIILCHBIX IPOOOEB.

B 0CHOBY KOHCTPYKIIMU peaKTOpa IMOJIOKEHA SIEKTPOXUMUYECKas SUeiKa, BKIFOUAOIIasi COCY/T
C DJIEKTPOJIUTOM, B 00BEM KOTOPOro MOTPY>KEHBI JIBa 3JEKTpoAa — akTUBHBIN (1) M maccuBHBIN (2).
PeakTop mnMTancs OT BBICOKOYACTOTHOTO TeHeparopa, pabotaromiero Ha uactore 440 k[
OcmorpaMMa TOKa, MPOTEKAIOIeTr0 Yepe3 peakTop, MpHuBeeHa Ha pUCcyHKe 2. B mcmomszyemom
peakTope MOXXKHO BBIIETUTH 1Be oOnacth. OxHa obOpazoBaHa Ta30BOM (ha3oi, B KOTOPOH TOPHUT
BBICOKOYACTOTHBIH TICIOMIMKA pPa3ps]l HM MPOTEKAIOT IUIA3MOXMMHUYECKHE peakiuu. Bropas,
AJNIEKTPOJIMTHASL YacTh, C MPOTEKAOIUM Yepe3 HeE MyJIbCHPYIOIMIMM TOKOM C TOCTOSHHOM
COCTAaBJISIOLIEHN, OTBEYAIOIIEH 32 ITPOLIECCHI AIEKTPOIU3A.

[lokazaHo, 9TO B peXMMe KBa3HHENPEPHIBHOTO TOPEHHS IUIa3Mbl aKTHBHUPOBAHHBIH PacTBOP
oboramieH B OCHOBHOM MNEPOKCHIOM BOJOPOAA W THUIOXJIOPUTOM HATpHs. B pexume HMITYIIbCHBIX
Mpo0OeB — MEPOKCUAOM BOJOPOJA, HAHOYACTHIIAMHU IIATHHBI M MHUKPO W HAHOITY3BIPSIMH BOJIOPOJA.
OnTuMu3aIys peXUMOB TOPEHHUS IIa3Mbl OCYIIECTBISLIACH IO BBICOKOYACTOTHOMY H3ITYYCHHIO
IJ1a3Mbl B TUTar€puyoBOM AWAIIa30HE, q)HKCpreMOI‘O C IIOMONLIBIO JaTYMKa Ha OCHOBC ]IPIHOJILHOﬁ
aHTCHHBI.
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IIuku 3J1eMeHTOB B CIHEKTPaX JMIJICKTPUIECCKOIO
MNOIJIOIICHHUS MPHU HU3KHUX YacTOTaX AJsA pa3ﬁaBJIEHHBIX BOJHBIX
PacCTBOPOB 3JICKTPOJIHUTOB

Ianas U.P.}, Makenmon C.U.%, Tamas JILH., Taaas H.P.?

1 - Uncmumym ananumuyeckozo npubopocmpoenus PAH, CI16, Poccus
2 - Qusuxo-mexuuueckuti uncmumym um. A. @. Hopgpe PAH, [Torumexnuuecxas ya. 26, 194021 Canxm-
Ilemepbype, Poccus

W3mepeHue [OWANEKTPUYECKUX MOTEPh IMIMPOKO HCHONb3YeTcs [UId H3YyY€HHs CBOICTB
IUDIIEKTPUKOB, BKIIIOYasi BOMy W pa30aBlieHHBIE BOAHBIE pacTBOpsl [1]. B manuoii pabote
HCIIONIB30BAJICSI METOJA HM3KOYACTOTHOM WHIYKTHBHOM JMAIBKOMETPUHU BBICOKOTO pa3pelleHus,
MTO3BOJIAIOMIMI MTPOBOANTh M3MEPEHUH Ja)Ke MPH TOCTATOYHO 3HAYMTEIHHOM BKJIAZIe BOZHUKAIOLIEM
3a CUeT MPOBOAMMOCTH PAacTBOpAa, YTO JAeT 3HAUYMTENbHBIE MPEUMYILECTBA MEpe]l CHCTEMaMH C
eMKOCTHOH stueiikoit [2]. Ilpum m3MepeHusx. CTeKISHHas NPOOHWpKa C HCCIETyEeMBIM PacTBOPOM
MoOMenanach B COJICHOM/, IOCJIEI0BATENILHO BKIIIOUEHHBIN B KonebatenbHblid LC-konTyp, mpraem C —
MIPENM3UOHHBIX KOHIEHCATOp MEepEMEHHON €MKOCTH JJI1 HACTPONKM KOHTypa B pe3oHaHC. Beenenue
MIPOOUPKH C PACTBOPOM B KOHTYp MPHUBOIUT K M3MEHEHHWIO YACTOTHI PEe30HAHCA M K CHM)KEHHIO €ro
JIOOPOTHOCTH, YTO MO3BOJIAIO PACCUMTATH TAHTEHCA yIJla AMdIEKTpUUIecKuX notephb tgd = &'le/, rne €’
¥ €, COOTBETCTBEHHO, PEAKTHBHAS M AKTHBHAS YaCTH JMAJIEKTPUYECKOH KOHCTAHTHI, a M3MEHEHHE
YacTOThl, HA KOTOPOW BBINOJIHSAIMCH HW3MEPEHMs IMO3BOJISIO CHATh YacTOTHYIO 3aBHUCHMOCTb 3TOH
BEJIMYHMHBI.

Kak okazanock, yactotHas 3aBucuMocth tgd = f(lgm) mmeer BuI crexTpa ¢ BBIpaKEHHBIMHU
MUKaMH, TIPUYEM MOJIOKEHHUS MMMKOB Ha MIKaJe YacTOT 3aBHCAT OT NPUPOIBI KaTHOHA M aHHOHA. B
9KCIEPUMEHTE HCIOJIB30BAINCH PACTBOPBI COOTBETCTBYIOIIUX COJIEH B OMIMCTHILIMPOBAHHOW BOZAC U
IIPUHUMAJINCh BCE Mepbl Ais u30eraHus 3arps3HeHud. [losio’keHMe NHMKOB Ha INKajge dYacToT
IIPEJCTABIICHO B CIEAYIOIIEH Tabunie:

3J’IeMeHT TlonoxxeHne NUKOB Ha IIIKAJIE YaCTOT ,
kg

Li* 90; 115; 140; 200; 280; 350;

Na* 130; 180; 300; 340;

K* 100; 120; 180; 250; 350;

Cs* 110; 140; 190; 220; 280; 360;

Cr 70; 450; 550;

[Nuku HaGmonparoTca B auanazoHe konentpamuid 102 — 10° M, u ux monoxxeHue He 3aBHCHT OT
KOHIIEHTPAlMM PacTBOpa. VIHTEHCHBHOCTh MNHMKOB MakcuMaibHa npu 104 M, mpu Gombumx u
MEHBIIUX KOHLIEHTPAIMAX OHH CHIKAIOTCA.

WHTEepecHo. YTO MpH M3MEPEHHSIX OHOIOTHYECKOT0 00BhEeKTa (JIMCTHEB JINMOHHOTO JIEPEBa), MMUKH
HaTpus OBUIM XOPOLIO MPOSBIEHBI U HX IOJOXKEHHE COBNAJAJIO C T€M, KOTOpPOe HaOII0JaIOCh B
pacTBope B OMIANUCTHILIATE.

1-T.A.bnank, JL.IL.Oxcnepuangosa, O.[1.Cumrenkuii, H.A.KacsH, K.C.Octpack. Jusnskometpus
KaK OJIMH M3 METOJOB IPAKTUYECKOW aKkBaMeTpuu (DYHKIIMOHAIBHBIX MaTepuayoB. / MeToabl
1 00BEKTHI XUMHUECKOTO ananm3a, 2007, 1.2, Ne2, ¢.156-161

2-JL.I1.CemuxwuHa. UHAYKTUBHBIN METOJ OTPENETCHHS TUIIEKTPHUECKAX CBONCTB JKUAKOCTEH. //
Hayunoe mpubopoctpoenne. 2005, Tom 15, Ne3, c. 83-87.

3- lamne JLH., MakcumoB C.H., Ckypununa T.C., T'amnme H.P. HwuskouactotHas
WHAYKTUBHAS IUAJIBKOMETpUsS — 3(PPEKTUBHBIA METON s H3YYEHHUsS CTPYKTYPHPOBAHHS
BOJIBI B BOJHBIX pacTBopax. // Hayunoe npubopoctpoenue, 2016, T.26, Nel, ¢ 19-24.
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JKCIePpUMEHTAJbHbIC UCCIeA0BAHUS (POPMUPOBAHMS
KBa3UNEPUOIUICCKUX COCTOSIHUM BOABI 32 CUET
JIEKTPO(PU3NIECKUX MPOLECCOB B aTMochepe

JLJL Teituk?!, A.A. Pesunal, B.J. Kacarkun!, O.B. CyBoposal, C.A. Byces?,
M.A. Abatypos’, B.I'. Kanamnuxos?, B.U. Ky3bmun®
Y Unemumym guzuueckoii xumuu u snexmpoxumuu um. A.H. @pymxuna PAH
119991 Mocksa, Jlenunckuti npocn. 31
225 T’HUU Xummomonozuu MO PD
121467 Mocksa, yn.Monoodoesapoetickas, 10
¥ Mocroeckuii mexnonocuueckuii ynusepcumem (MHUPDA)
119454 Mocksa, npocn. Beprnaockoeo,.78

KBazuneproauueckre Bapuali TOKa B dnekTpoxumuueckux (DX) sdeikax ObLIH
OoTKpbITHl B.B.ILleTnuHbIM, KOTOpBII CBS3bIBAT MX C MOCTOSHHO JIEHCTBYIOIIMMH (aKkTopaMu
okpyxatomeir cpensl [1]. B manbHeiimem ObUIOo OOHapyKeHO (OPMUPOBAHUE B AIPOOHBIX
ycnoBusix Hanouactun (HY) w3 marepuana anextpona [2] DX sueiiku, BHOCSIIMX BKJIaj] B
Bapuanuy TokKa. B Hacrosmeld paboTe NPOJOHKEHO HCCIEAOBAHUE DIEKTPOPH3MUECKUX
CBOMCTB BOJBI B PEKMME U3MEHEHUI MHTEHCUBHOCTH BHEIIHETO JEKTPOMAarHUTHOIO IOTOKA
sHepruu. Ha monenbHbIX cucteMax: Boja B DX suelkax, IPU MCCIEJOBAHUM 3aBUCUMOCTH
AJIEKTPONPOBOIHOCTH OT BHUJa HOHHU3UpYOIEro uanydenus (aibha u Oera) OOHAPYKWIH
BMECTO yBEIMYCHUS JICKTPOIIPOBOJHOCTH — SIPKO BBIPAKEHHBIH MPOTUBO(A3HbIH XapakTep[3].

B nacrosmeit pabore MCHonb30Badu ycTpolcTBO «KOHIEHTpAaToOp 3J€KTPOMAarHUTHBIX
moneit» (KMII, Puc.la), KOTOpBIi yCTaHABIMBAIKM B Pa3HBIX IMOJOKCHHSIX 10 OTHOIICHHIO K
DX syeiike. JIMHAMHUKY HW3MEHEHHs DJEKTPUYECKOTO TOKa (HUKCHUPOBATU B pa3IU4YHbIC
npomexxyTku Bpemens, I=f (t) (Puc.16).

a o
Bxoa 40+

KM

3.0

25

0 1 2 3 4 5 6 7 8 9 10 1
t, day
Puc.1. Konnentpatop marnutHoro mois, marentr RU 2154870 C1, 20.08.2000
bron.Ne23 — a; usmeHeHue xapakrepa Bapualuud Toka B DX syelike ¢ BOJON B
npucyrctsuu KMII — 6
Takum 00pa3oM, BO3MOXHA HE TOJILKO TMOCTOSIHHAS pecucmpayus MOTOKA YHEPTHH U3
OKpYXAoIIeH cpefpl, HO W TMPH ONPEACIICHHBIX YCIOBUSAX JKCIEPHUMEHTa HEKOTOPOE
U3MEHeHUue ee UHMEHCUGHOCHI.

1. Hermun B.B. HccrnenoBanue peakiyi BOJAbI HA BapHalMUd KOCMOGU3UYECKHAX M TeOPHU3UUCCKUX (PAKTOPOB
OKpY>KaIOIIero npocTpancTea // ABuarmonHast u skosoruyeckas meaunuua. 2010, T.44, No6 ¢.26-30.

2. Kacatkun B.3., Tertuk [.J1., Pepuna A.A., 1 ap. DICKTPOXUMHYCCKUA CHHTE3 HAHOYACTHI JKEJIe3a U IIATHHBI
B JenoHn30BaHHo# Boze // ®ITu3M, 2015, T 51, Ne 6, c. 618-624.

3. EpmakoB B.U., Peeuna A.A. OOpaTHOMHIICIUIIPHBIC CHCTEMBI: 3JIEKTPOMArHUTHBIC CBOHCTBAa M CTPYKTypa:

moHorpadus — H.Hosropox: HUY PAHXuI'C, 2017. — 200 c. 13
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Detection of Properties of Highly Diluted Substances by Fast
Spectroscopy in LINAC

H. Cohen!?, Y. Raichlin®, T. Zidki*? and A. Fridmann 23

1- Department of Chemical Sciences, 2-The Center for Radical Reactions and the Schlesinger Family Center for
Compact Accelerators, Radiation Sources and Applications Ariel University, Ariel 40700, Israel
3- Department of Physics, Ariel University, Ariel 44837, Israel

hcohen@ariel.ac.il

It is very challenging to detect the solutes in ultrahigh aqueous dilutions of substances (UHD).
Therefore, we choseto study the decay of the hydrated electron, which is highly sensitiveto solutes and
dielectric properties of the solvent , as a model for investigating the effect of the dilution method in
HDBS (Highly Dilutes Biologics Solution) samples.

The ability of samples of HDBS and incubated UHD of NaCl to affect the lifetime of the
hydrated electron produced usinga 6 MeV short (1 usec) electron pulse from the LINAC (Linear
Electron Accelerator) was studied in two types of samples: HDBS samples and in NaCl solutions (10
ug/ml), which were incubated with HDBS samples for an hour in the non-contact mode. Additionally,
the parameters pre-and post-exposure to the electron pulse were evaluated with UV -Visible and IR
spectroscopy using the following methods:

¢ Following the absorbance (O.D. optical density) at 600 nm and 265 nm in timescales from

a few microseconds to seconds after the pulse of the linear accelerator.

e Measuring the spectrum of the samples in the UV-Visible and IR regions for the samples

pre-and post-exposure to the irradiation of the short electron pulse.

The HDBS samples were represented by solutionsdelivered to us by Materia Medica Holdings
(subjected to centesimal dilution at least 12 times, where each dilution was combined with mechanical
treatment of various intensities. Water and NaCl10 ug/ml, samples were subjected to the serial dilutiol
procedure).

The 600 nm absorption decay of the HDBS samples showed some increase in the lifetime of
the hydrated electron, which was a real surprise (as we have expected a reduction in the lifetime, a fast
decay!!!). In the NaCl incubated samples (10 ug/ml), a somewhat increase in the hydrated electrons’
lifetime is observed (but to a smaller extent).

When assessing changes in the  absorbance at 265 nm, the HDBS samples showed a fast
formation of an intermediate at 265 nmthat decays in the~50 milliseconds timescale. It was shown that
the samples of UHD water have a much smaller absorption and a very slow decomposition of the
absorption at 265 nm.

At the same time, it was shown that all four experimental dilution samples ( HDBS and NaCl
incubated samples) subjected to intense or weak mechanical treatment during their preparation have
different maxima on the absorption spectra, the 2,980 cm™ band appeared in the IR spectra of almost
all samples (except for those of water subjected to weak mechanica | stimulation), and this band most
likely corresponds to the fluctuations of the CH group, which can be confirmed with further studies.

Thus, as a result of the conducted studies, it was shown that UHD water subjected to the
procedure of serial dilution ar e characterized by a faster relaxation of the hydrated electron, which,
apparently, is associated with an altered state of its hydration or different dielectric properties of the
HDBS samples. According to Materia Medica Holdings, this is consistent with other studies of UHD
substances. Also, a new absorption in the UV correlated to an unstable species is observed in the
irradiated HDBS samples, which is different from the UHD pure water. It was also found that each of
the four UHD samples (water and NaCl), is characterized by a unique set of absorption bands in the Ik
regions, the nature of which has yet to be studied.

In order to better understand and identify the changes observed for the HDBS samples further
comprehensive study should be carried out.
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MexaHusm «akTUuBalMmW» BOAbl. @a3bl BOABI IPU KOMHATHBIX
YCJIOBHAX

T. SIxHo, B. SIxno'?

YPedepanvuviii uccredosamenvcruii yenmp Mucmumym npuxnaouoi gusuxu Poccutickoti akademuu nayx (MII®D
PAH), Huowcruii Hogeopoo 603950, Poccus
2Huocezopoockuii zocydapcmeennviii ynusepcumem um. H.H. Jlobauescrkozo (nayuonanshuiii
uccreoogamenvckuti ynusepcumem), H. Hoezopoo 603950, Poccus

yakhtal3@gmail.com (7.4.); yakhno@appl.sci-nnov.ru (B.A.)

Panee Hamu ObLna mpencTaBieHa MHGOPMALUS O TOM, YTO BOAA JIIOOOI CTENEHH OYMCTKH SIBIISETCS
MuKpoaucnepcHoi cuctemort [1]. ducnepcuas dasza ([A®P) xuakoil Boabl IpeACTaBICHA
TUAPOPUIBHBIMA ~ MHUKpPOYAaCTHIIAMU (B OCHOBHOM MHKpokpuctamuiamu NaCl), TOKpHITEIMEI
KUIKOKPUCTAITMICCKOM THIpaTHONW oOomoukoit. Pasmep wactun JI®D, BHANMBIX B ONTHYCCKHMA
MHUKPOCKOII, COCTaBISIET HECKOJIbKO MHUKpOH. JI® CcKkiIoHHA K arperauuu (Koarymsiuuu) U oOpasyer
Oompie acconuarsl (OT AECATKOB A0 COTEH MHKPOH B JMAMETpE), IUIABAIOIIME B KOHTUHYaJLHOU
Bozie [1]. Tloka3aHo, YTO aKTUBALUS BOJIBI JIFOOBIM (PH3MYECKUM BO3ICHCTBHEM COMPOBOXIACTCS
Jie3arperareii accoraToB H YBEIMYCHUEM OO0IIeH mTomani Mexda3Hol MOBEPXHOCTH.

«ucnepcus (unu yoenvHas nIOWAObL NOGEPXHOCHIU) - DMO HE3ABUCUMDIL MEPMOOUHAMUYECKULL
napamemp COCMOSHUSA CUCHEMbL, USMEHEeHUe KOMOPOo20 8bl3bl8Aenl COOMBEMCMEYIOUUEe USMEHEHUs 8
Opy2ux pAasHOBECHbIX CBOUCMBAx cucmemvl. Jlucnepcusi Oelicmeyem KaK BadCHAs 0COOEeHHOCMb
cucmemol. Mo 3HAYEHUE MOMNCHO CPABHUMb C KOHYeHmpayuel, mo eCmb C KOAUYeCmEoM
nosepxHOCmuU Ha edunuyy obvema. Taxum o6pasom, NOBEPXHOCMb GbICMYNAEm KAK OMOeNbHbll
KOMNOHeHm. B smom ciyuae MOMCHO HNpOGeCcmU AHANOSUIO C MEMRepamypou Uiu OdeleHuem.
Ilpeosapumenvrhoe paccmompenue noKasviéaem, UYmMo OUCNEPCUsl AGNAEMCA He3aBUCUMbIM U
NOTHOYEHHbIM — MEePMOOUHAMUYECKUM —napamempom cucmemol. ...JlosepxHocmHoe HamsadiceHue
AGIACMCA YACMHOU NPOU3BOOHOU 100020 MEPMOOUHAMUYECKO20 NOMEHYUALd NO OMHOUIEHUI) K
NOBEPXHOCMU PA30ena npu NOCMOSIHHBIX coomeéemcmayowux napamempax» [2 (c. 23)].

Takum 00pa3oM, U3MEHEHHE TUCIIEPCHOCTH Cpelbl €CTECTBEHHBIM 00pa3oM M3MEHsIET psia (U3UKO-
XUMHYECKUX TapaMeTpoB cucteMbl (pH, OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAN, BSI3KOCTH,
anexTpornpoBoaHocTs) [3]. Dddekr paHee HEOXHOKPATHO OMKCHLIBAICS B JINTEpAType, HO HE HMMEIN
yOeaUTETFHOTO HAYYHOTO OOBSCHEHUS B PaMKaxX KJIACCHYECKOW TEOPHUH CTPYKTYPHUPOBAaHUS BOIBI Ha
MOJIEKYISIpHOM ypoBHE. C 3TOH TOYKM 3peHHS TaKKe pacCMaTPHBAaETCs METOJ MHOTOKPATHOTO
BO3MYILEHHMs] BOABI C IIOMOIIBIO PAa3IUYHBIX TUAPOQUIBHBIX TOBepxHOCTeW. Ha ocHoBaHMH
MOPTPETHOTO CXONCTBA (DU3UKO-XUMHUYECKUX CBOHCTB CTPYKTYpHPOBAHHOW NMPUCTEHOYHOH BOIBI C
HOJIMBOMION, omMMCaHHOW JIMMIMUHKOTTOM | jp. [4], aBTOpHI MONAraroT, 4TO B KOMHATHBIX YCIOBHSX
CYILECTBYET TOJIBKO JiBe (Da3bl BOJIBI - KOHTHHYaJIbHAS U MOJIMBOAA [5].

[1] T. Yakhno, V. Yakhno. A study of structural organization of water and aqueous solutions by means of optical microscopy. Crystals, 9, 52,
2019. http://www.mdpi.com/2073-4352/9/1/52/pdf doi:10.3390/cryst9010052A.

[2] JLII. Bopmio. ToHKOIUICHOYHBIE HEOPraHUYECKHEe HaHOCKCTEeMBI. ToMck : ToMckuii rocymapcTBeHHsI yHuBepenrer, 2012, 134 c.

[3] TA Sxuo, B.I. SIxno. MccnenoBanue poian MHKPOIHUCIICPCHOM (a3bl BOABI HPH MEPEXOLE €€ B COCTOSIHHE aKTUBALMH. AKTyallbHbIC
BOIPOCHI OMoNorn4eckoi pusuku u xumuw, 5, 1, 43-51, 2020.

[4] E.R. Lippincott, R.R. Stromberg, W.H. Grant, G.L. Cessac. Polywater. Science, 164, 1482-1487, 1969.

[5] T. Yakhno, V. Yakhno. Water as a microdispersed system. Water "activation" mechanism. Water phases at room conditions. Review. To

be published in WATER Journal in March, 2022.
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MyJII)TI/IHJIeTHaﬂ cnelm(l)mca U TPUIUVICTHBIC KUCJI0POA-BOAHBIC
aAcCOIHATHI KAK IeTEPMHHAHTHI ABTOKATAJINTHYECKHX redox-
MPOoIEecCoB
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Bonopoanas snepretuka, mporecchl OKUCICHUS (TOpeHus), KPYIIHOTOHHAYKHbIE ITPOMBILUICHHbBIE
MIPOLIECCHI ACTUAPUPOBAHUS B HEPTEXUMUN , HAIpUMep, npouecc  (GupMbl “XaiakoH’, BBIHYKIAIOT
aBTOPOB MPH OMUCAHUH MEXaHU3MOB 3THX XMMHUECKUX peakluii HauuHaTh C Ipoliecca, ”’, @ UMEHHO, C
OpyTTO-ypaBHEHHH 3apO>KIACHUS 1IETH, KaK HanpuMmep, 1yt rpemydero raza:  Hz + O — 2HOe, xots
H3BECTHO, YTO TaKas OMMOJIEKYJIsIpHast peakuus 0e3 y4acTusi TpeThero Tena ObITh He MoxkeT. [Ipuuém
TaKO€ ONHMCaHKUE IPUCYTCTBYET HE B OJHOM KaKOMTO U3JJaHHU, a B OOJIBIIMHCTBE XOTS CMECh BOJOPO/IA
1 KHCJIOpOJa B OTCYTCTBUE MHULIMATOPOB HE PEarupyeT, a HAYaBIIAsCs PEAKIMsI CUIBHO 3K30TEPMUYHE
Y IIPOTEKAET C YPE3BBIUANHO BBICOKOHW CKOPOCTBIO IO LIEMHOMY MEXaHHU3MY.J[eCTBUTENIBHO, IONBITKH
MIPOBECTH MOJAETUPOBAaHUE NMPSMOTO B3aUMOEHCTBUA %0, ¢H , He NpUBENH K JOKAIU3ALUK
IIEPEXOAHOr0 COCTOSIHUSA. B nuTeparype 10 cux mop OTCYTCTBYET MHGOPMALUs O MPENIIECTBYOLINX
CTaausIX 00pa30BaHMUs IIEPBUUHBIX PaIUKAIOB, KOTOPbIE MOT'YT BKIIOYAaTh , Kak Oyzner
MIPOAEMOHCTPUPOBAHO B IOKJIaAe, 00pa3oBaHHE MOJIEKYJISPHBIX KOMIUIEKCOB BOJIBI M KUCIIOPO/a,
KHCJIOPOJIa ¥ CIIUPTOB, Kucnopogaa 1 OH  -rpymm. B npubmmxennu metonqa DFT ¢ ¢pyHkimona iom
wiotHoct B3LYP ¢ 6azucom 6-311++G(d,f,p) mokazaHo, 4To NepBUYHBIMHU MIPOLYKTAMH OKHUCIICHHS
SIBIISIIOTCSI HE CBOOO/IHBIE PaJUKabl, a TpuIuieTHble KoMIutekehl ¢ BC mexxny HOOe u pagukansHOR
¢dopmoii cybeTpara, KOTOPhIE B IIOCJIEAYIOIIEM MOTYT JIETKO JUCCOLMUPOBATh Ha CBOOOIHBIPAINKAIIBL.
Jloxuan naét ouH U3 BapUaHTOB OTBETA Ha BOIIPOC: a KAK HA CAMOM JIEJIe IOJIKHA U3J1araThbCsi TEOpus
OKHCIIMTENbHBIX PEaKI1i, KAKUE 3I€MEHTAPHbIE aKThl JOJKHBI IPUCYTCTBOBATH B TEOPUU?

Bona crioco6cTByeT TepmoanHamMudeckoi crabmmnzanun  HOO'. Bosee Toro, B ciiydae CHHIJICTHOM
pexom6OuHanuu ankuwia 1 HOO', To ecTb B cityyae 00pa3oBaHHsI THAPONIEPOKCHUIHBIX IPOU3BOAHBIX
YIJIEBOAOPOIOB, NOCIEAYIOLIAs UX OKUCIUTENbHAS TpaHCHOpMALMA B YCIOBHUSIX TOPEHHUS MOXKET
MIPOTEKATh MPH MPSIMOM KaTATUTHUYECKOM Y4acTHUH BOJIBI.

To, uto B3aumoseiic Tue 202 ¢ paaUKalaMu UIMEET MECTO — HET COMHEHHS, 3TO TIOATBEPKIAETCS
JKCHepUMeHTaIbHO. OJHAKO OIMCATh TAKOE B3aUMOJAEHCTBUE, UCIIOIb3ys KBAHTOBO  -XUMHUYECKYIO
napagurMmy, TPYIOHO, TaK KaK B pacu€rax 3JIeMEHTapHBIX aKTOB TpeOyeTcs yKa3blBaTh odliee
MYJIBTUILIETHOE COCTOSIHHE, KOTOPOE B IAHHOM CIIydae JaeT MyJIbTUILIeTHOCTh (M = 2S + 1) paBHyt0
2, TO €CTh COOTBETCTBYET paguKady. DTO ABJISAETCS HEJOCTATKOM COBPEMEHHOM KBAHTOBOXHUMHYECKOM
napaaurmel. J{1st 00Xoma JaHHOM MPOOIEeMbI IPOCIIEKEHO H3MEHEHHE YHEPTeTHUECKOTO COCTOSHUS
CHCTEMBI, KOI'/1a OKHCIIMTENIbHAsS TpaHCc(hopManys IPOUCXOANUT ONIOCPEIOBAHO YEPE3 MOJIEKYITY BOJIBI
PacuéThl 0CcymecTBISITUCE C y9aCTUEM CHHIJIETHOTO U TPUIUIETHOTO KUCIIOPOA, BOJHOTO acCOLMATA U
TaKMX PEareHTOB KaKk MOJIEKYJISIPHBIHA BOAOPO/, METaH, MPOMaH U OyTaH uta.  OOcyXIeHbI
AaKTHUBAIlMOHHBIE U TEPMOJNHAMUYECKHE XapaKTePUCTUKH PEaKIIMOHHBIX CUCTEM , OJTHAaKO 0e3 yuéra
napa- U opmo-U30MEPOB BOJABI M KUCIOPOJa KaK 10 MAarHUTHOMY, TaK U MEXaHUYECKOMY
BpalaTenbHOMY ciuHaM. OTAeNbHbIE AETAIH MOKHO TOCMOTPETH B [1].

B uTore emgé ogun IMapaaoKCc BOAbL 0e3 BoAbI nmpoueccbl OKUCJICHUS HE MPOTEKAIOT
a U30BITOK BOAbI UX IMMOJIHOCTBIO HO}]aB.]'Iﬂe’I!

[1], A.Kyparokos, B. Xaiipytauuos, ®.I'ymepos, A.I'aburosa, B.Vpsinos, A.Munramues u E.Odunepos. TpHILIETHbIE KHCIOPOI -BOTHbIE
aCCOLHATHI, KaK OCHOBHBIC areHTHI aBTOKaTaIHTHIecKuX redox-mpomeccoB. KBaHTOBO-XHMIT4ECKOE OMUCAHUE IIEPBUYHBIX HIEMEHTAPHBIX
akToB ropeust. Byrneposckue coobmenust. T.52.Ne10. Crp. 17-27 (2017)
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Boaa nerepMUHUPOBAHHBINA Xa0C WM CBEPXYYBCTBUTEIbHBIN
NMPUEMHHUK?

Apo3nos A.B.

Hucmumym ananumuueckoeo npubopocmpoenus Poccuiickoti akademuu nayx, Cankm-Ilemepoype

E-mail: da@biophys.ru

Panee B pabote [1] npu uccnenqoBanum (pU3NKO-XMMUYECKHX CBOMCTB BOZBI OBLJIO BBISIBICHO, YTO
(1)PI3H‘-ICCKI/I€ XapaKTCPUCTUKHU BOABI TMOAYMHAIOTCA OIPEACICHHBIM 3aKOHOMCPHOCTAM. Bo Bcex
9KCIIEPUMEHTaX, HE3aBUCHUMO OT HCIIOIb3YeMOro METOJ[a MOJIEKYIIpHO-CTpyKTypHOoro aHanmmsa (MK-
CIIEKTPOCKONHMS,  CIIEKTPOCKONHUS ~ KOMOWHALIMOHHOTO  paccestHusi, KoHmykromerpus, CBY-
paguometpus, IMP B MarHuTHOM T0JIe 3eMIH U JIp.), HaOMIoAannuch OMM3KHE TI0 3HAYSHHIO H XOPOIIO
BOCIIPOM3BOJMMBIE  TIEpHOABI  KoNeOaHWi HW3MEpAeMBIX BedWMYMH. B Boje Habmiomaercs
KBA3UIEPHOINUECKAs TUHAMUKA €€ (PU3UKO-XUMUIECKIX CBOMCTB.

B nanno#t paboTe mpennpuHATa MOIMBITKA COTIOCTABICHUS PE3yIbTaTOB MOy9aeMbIX PU aHAJIN3e
HEJIMHEWHBIX JWHAMHYECKHX CHCTEM C HaOJI0JaeMbIM HaMH KBAa3HUIEPUOJMUECKUM XapaKTepOM
JMHAMHKH MEXKMOJICKYIISIPHBIX B3aUMO/ICHCTBUIA B BOJIE.

Xaoc - oTcyTcTBHE IpeckazyeMocTd. OJTHaKO, BO3MOXKHO Xa0C SIBJISICTCS BCETO JIUIIIb TPOSIBICHUEM
KaKUX-TO B3aUMO/ICHCTBUI, O KOTOPBIX MBI paHee MPOCTO HE 33 yMBIBAJIHCE.

[1] Apo3nos A.B., Haropckas T.I1., Buodmusuka 59 (6) 1195 (2014 www.biophys.ru/archive/h20-00034.pdf
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ACHEKTbI H3MeHeHHsI HH(PPAKPACHOIO CIIEKTPa BOAbI B
TemneparypHom auanasone 2°-60°C

.M. 3ybapena’, JI.P. Bonkosa®, H.Il. McxBuinaze!

! Tsepcioii 2ocydapcmeennviii Meduyunckutl ynueepcumem
170100 . Teepw, yn. Cosemckas 4

e-mail: gmzubareva@yandex.ru

Boma - 3T0 0OBEKT, KOTOpBIA CIYKUT CHCTEMOOOpa3ylolieldl OCHOBOW M W3MEHSET CBOU
CTPYKTYypPHO-(QYHKIMOHAJIBHBIE CBOICTBA IPU BO3AEHCTBUM SHAO- U DK30T€HHBIX (akTopoB. OAHUM U3
Takux (aKTOpOB SBISETCS TeMIepaTypa. YCTaHOBIEHO, YTO B JKUBBIX CHCTEMax H3MCHEHHE
TEMIIepaTypbl BBI3BIBACT M3MEHEHHUS! (DPU3MOJIOTMYECKHX MpOLecCOB TKaHell u opraHoB. Hampumep,
ipu 28°C mpoMCXOIUT PE3KOE HAPYIIEHUE HOPMAILHOMW COKPATUTENBHOM CIIOCOOHOCTH TIPEACEPAUH U
MOIIEPEYHO-TIONOCATHIX MBI MJICKOIUTAIOIINX, IPU TEMIIepaType TOJIOBHOTO MO3ra YejoBeka 26-
27°C macTynaeT HapKo3 XOJIOJIOM M TIPEKPALIAETCS €10 OMOIIEKTPHYECKask aKTUBHOCTh U T.JI.

Henp pabdoThl: TPOBECTH aHANW3 W3MEHEHWI MOKasareneld MpomyckaHus WHGPaKpacHOTO
CIIeKTpa TOHKHUX CJI0€B BOIbI IIpu Temmeparype 2, 4, 10, 15, 20, 25, 20, 35, 40, 45 u 60°C.

Metoabl ucciaenoBanusi. B pabore wucmonb3oBajics AEBATH30HAIBHBIA HH(PaKpacHBIN
criekTpoananusarop. O6nacts uccienoBanus aexut ot 3500 cm™ 10 960 cm, 0ObeM nccnemxyemoro
marepuana 0,02 min. L{ukn usMepenus He mpeBblmaeT 1-i cekyHnbl. CHEKTpOMETp perucTpupyer
nokaszarenu npomyckanus WK-cmexkrpa, X OUCIEPCHIO IOCIE UX MHOTOKPAaTHOI'O ONpPENeNICHHUs B
IIMPOKUX AHWana3oHaxX, B CIIOAX JXKUIKOCTH TOJIIMHON 15 MK B KIOBETHl M3 CIIaBa XJIOPHCTO-
OpomMucToro u iomucro-opomucroro Tanus. s vccnenoBaHUS BIMSHUS TEMIEpaTypbl MPOBOIMIN
n3MepeHus ouguctwumpoanHoi Boasl (pH = 6,6+0,2; p = 17 Mom-cm). OOpaboTKy MOTyUEeHHBIX
JMAHHBIX TPOBOAMIN Ha 0Oase omeparmonHo# cucremsr Windows XP B BeIUHCIHTETBHON cpefe
cucrembl MATLAB 6.5 ¢dupmbr Math Works Inc (mutiensust Ne 146229). C moMoIipi0 MHOTOMEPHOTO
aHallM3a pacCUMTHIBAIHMCH IEJOCTHBIE CHUCTeMHBIE KpuTepun Maxananobuca wu baptierra,
MO3BOJISIOLINE OLIEHUBATH COOTBETCTBEHHO CTATUYECKHUE M JUHAMHUYECKUE CBOMCTBA COCTOSIHUSI.

Pesyabrarbl uccaenoBaHusi. /[ aHamuTHdeckod W rpaduueckod  HMHTEpIIpEeTalnuu
MOJTYYEHHBIX PE3YJbTaTOB HCIIOIB30BANM TUATPAMMY DPACCESHHUS B CHCTEME KOOPAHMHAT IENOCTHBIX
MOKa3aTenei, KoTopasi IMO3BOJNMJIA OMNPEENUTh CTENEHb OMM30CTH APYr K APYrY IOJYYCHHBIX
pe3ynsTaToB W C(HOPMHPOBAaThH TPYNNbl (B KadecTBE JTallOHA MPH CPAaBHEHWH OBLIO BBIOpaHO
coctostnue Boawl npu 20°C), puc.l. Ha pucynke ormeuaercs, uro Temmeparypsl 25°% 30°, 35°C
(TEIUIOKPOBHBIX OOBEKTOB) HAa AMAarpaMMe CO3[JAal0T CXOAHBIE COCTOSHHSI BOJBI, YTO, IO-BHIUMOMY,
SIBTSICTCST BAYKHBIM MOMEHTOM B peajiM3alliil MPOIECCOB )KU3HEACATENLHOCTH. J|0CTaTOYHO OIM3KUMHU
K JJaHHOM IPyTIIE SBIISIOTCS OKA3ATENH, XapaKTEPHBIE [T COCTOSHUS BOABI, Bo3HuKaromee rmpu 40°C
(omTUManbHAS JUTSI )KUBOTHBIX U TITHIL).

Puc.1. Jlnarpamma paccesiHus C LEHTPaMH COCTOSHHH BOJIbI P PA3JIMUHBIX TEMIIEpATypax.

Temneparypsr 2°C m 45°C co3maroT CXOMHOE COCTOSHHE BOJHOM CHCTEMBL. JTH  yCIOBHSAX
JKU3HEIEATEIBLHOCTD iN ViVO ABIAIOTCA SKCTPEMAIbHBIMHU, IIPU 3TOM XapaKTep CTPYKTYPU3alluK BOJIbI
JIOCTaTOYHO BBICOK, YTO II03BOJSET IIPENONOKMTh, YTO HE OJHA CTPYKTYPHPOBAHHOCTH BOJIbI
ONpeNENsET ee GMONOrMUECKYI0 akTHBHOCTE. Ocobble obmactu onpenenensl i 15°C u 10°, 50°C ¢
BBICOKMMH LEJTOCTHBIMM KPUTEPHAMH. J[aHHBIE TEMIIEPATyphl 00ECIICUMBAIOT KaK O0COOBIE (DU3HKO—
XUMHYECKHE CBOMCTBA BOJIBI, TAK M OMOJIOrMYECKON aKTUBHOCTH. Takum 00pa3om, iro0asi KOHKpETHAs
Temmneparypa (OPMHUPYET OCOOOE ILIEIOCTHOE COCTOSHHE BOIbBI, KOTOPOE, BEPOSATHO, OIPEAEIIAET
creupUKy IPOLECCOB KU3HEIEATETHHOCTH.
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DJIeKTPUYECKHE XapPAKTEePUCTHKHA 00Pa3L0B THAKeJI0H BOBI,
MOJABEPTrHYTHIX HHTEHCHBHOMY MEXaHMY€CKOMY BO3/1€liCTBUIO
MPHU MOCJIeI0BATEIbHOM pa30aBJjieHNH

Jloobines B.U.

Qusuueckuii paxyromem, Mockosckuii cocydapcmsennuiii ynugepcumem umenu M.B.Jloumonocosa
Mockea 119991. Jlenunckue eopwi, 0.1, cmp. 2
lobyshev@yandex.ru

Panee Hamu OBl 1 CClieTOBaHbI KOMIUIEKCHBIE 3JICKTPUUECKUE XapaKTEPUCTUKH CHIIBHO pa30aBlIeHHBIX
pacTBOpPOB AUKIOPEHaKa U ObLIA 3 apETUCTPUPOBAHA HEMOHOTOHHAS 3aBUCIMOCTD BBICOKOYACTOTHOM
AJIEKTPOTIPOBOHOCTH CHIILHO pa30aBICHHBIX BOJHBIX PACTBOPOB AMKIO(EHAKA OT KOHIICHTPAIINH IIPF
MOCJIEIOBATENILHBIX COTEHHBIX Pa30aBICHUIX, COMPOBOXKIAIOIINXCS AKTUBHBIM BCTPSIXUBAHUEM — WIJIH
noTeHurpoBaHrueM. HeMOHOTOHHAs 3aBUCUMOCTh ~ COXPAHSAETCS] TPM MHOTOKPaTHOM pa30aBICHUH
PacTBOPOB IO 3TOW TEXHOJIOTA H, B KOTOPBIX MOHATHE KOHIIEHTPAI[UH UCXOTHOTO BEIIECTBA TEPSIET
CMBICIT 1 MO’KHO TOBOPHUTH JIUIIIb O MATTEPHAX U3MEPSEMBIX TApaMEeTPOB OT  KOJIHMYECTBA UTEpAIUi
pasbaBicHus [1]. AHamoruyHble HEMOHOTOHHBIC 3aBUCMOCTH OBLTH OOHAPY)KEHBI TIPH U3MEPECHUAX
BBICOKOYACTOTHOM AJIEKTPONPMBOIHOCTH 00pa3oB BOAbl Fro Kilacca v AUCTHIUIMPOBAHHOM BOJIBL, TIPH
TOTOBJICHHBIX 0 3TOM YK€ TEXHOJIOTHH 03 100aBlIeHNsT KAKMX-THO0 XMMUUSCKHX PeareHToB [2].

B npomomxenne 3Tux paboT MPOBEACHO UCCIEOBaHNE  HMMIIeaHca 00pasioB kKomMmepueckoir D,O
(99,6%), moBEprHYTHIX MHTEHCHBHOMY MEXaHHUYECKOMY BO3JICHCTBHIO MTPHU MOCIIEI0BATEIHHOM pas-
Oamnenun B nuanasoHe yactoT 20 I'm  — 10 MI' Ha mpenmsuonHOM u3Mepurene umnenanca WK
65120B (Wayne Kerr Electronics) ¢ ucronb3oBanueM sUeiiki KOAKCHAIBHOTO THIIA C
TepMocTaTupymomeil pydamkoii. Temmeparypy 25°C  momiep’kuMBav BOJHBIM TEPMOCTATOM C
tounoctso 0,1°C. Bo ¢uakonsl o6bemom 20 M 3ammBanu 10 mn D0, 3aBUHUMBAIK KPHIILKOH U
MOJBEPraiy yIapHOMY MEXaHUYECKOMY BO3JCHCTBUIO (TOTEHIIMPOBAHHIO), TPUBOISIIETO K OBICTPOM
TypOyJIeHTHOMY TlepeMerBannio, B Teuenue 20 c. 3 atoro odpasma ordéupanu 0,1 mi, momemanm B
cnenyromuii ¢iiakon ¢ godapnenuem 9,9 mi D20, 3aBUHYNBAIM KPBIIIKOH M TaK e MOTCHIIMPOBAJIH.
DTy nporeaypy NOBTOpsUIM MHOTOKpaTHO 1 nomyuyrian psaiN pa3 (N=15) moreHunpoBaHHBIX 00pa3IIOB
B 3aKPBITHIX (DTaKOHAX, XPAHUBIIUXCS B 3aKPBITOH KAPTOHHONW KOPOOKEB KOMHATHBIX YCIOBHUSIX.

Kak u B npyrux cinydasx, B oopasiax ¢ D,O na gacrote 100 xI'1 HaOJ1r01a)1M1 HEMOHOTOHHYFO 3aBUCH-
MOCTB 3JIEKTPOIIPOBOJHOCTH OT YKCIIa UTEpalnuii pa30aBiIeHNsl, 3HAYUTEIBHO MTPEBILAIOIIYIO TOTPEeLr
HOCTBh M3MepeHuil. [laTTepHbl ABYX pAIOB NPUTOTOBICHHBIX MapajlIeIbHO 00Pa3LOBXapaKTePU3YIOTCs
BBICOKOW CTENEHBIO KOPPEISIHHA. DIEKTPOIPOBOJIHOCTH O0PA3IOB ABOIIOIIMOHUPYET B TCUCHHE
JUTHTEIIHFHOTO BPEMEHH XpaHEHHS 00pa3loBC YBEIMUYCHUEM CPEAHEH AIIEKTPOIIPOBOIHOCTH H COXPaHE
HUEeM QopMbI IaT TepHa. B oOpasmax ¢ D>O pa3bpoc Touek okaszalics 3HAYUTEIHHO MEHbBIIIE, 9YeM B
00bryHOM Boie. Kak u B 00BIYHOM BOZE, T MIJIEKTpHUECKas MPOHUIIAEMOCT b BO BceX oOpa3iax Ha
gactoTe 100 xI'11 ocTaercs mpakTUYecKu MOCTOAHHOM (¢ TOYHOCTBIO 0.2%) U pelaKkCallMOHHBIX
MPOIIECCOB U MHKPEMEHTA AMAJIEKTPHUECKON MPOHUIIAEMOCTH B paCTBOpaxX He HaOIIOdaeTCs.

[Tpy MTHTEHCUBHOM MEXaHMYECKOM BO3JICHCTBUY Ha BOJHBIC PACTBOPHI B HUX MOSBIISIIOTCS  HAHOITY-
3BIPBKH M 00Pa3yrOTCsl akTUBHBIE popMbl kKuciopozaa [3]. M3BectHo, uto D0 xapakrepusyercs
MIOBBIILIEHHOH BA3KOCTBIO M YBEJTMYEHHBIM BPpEeMEHEM KHU3HHU CHHIJIETHOTO Kuciopoaa s Moaenupo-
BaHUS TIOBBIIICHHOW BSI3KOCTH OBLI MPUTOTOBIICH BOJHBIN pacTBOp 8% -HOTO IIIMIIEPUHA U OBUTH TPH-
TOTOBJICHBI PAJIBI TOTEHIIMPOBAHHBIX PACTBOPOB TIUIIEPHHA M BOBI 110 TOM JkK€ TeXHOJIOTHH. B pacTBo-
pax rivucpuHa, Kak 1 B DgO, Ha6n}011aeTcs1 HEMOHOTOHHAA 3aBUCUMOCTD 3JICKTPOIIPOBOJHOCTH OT
qucia uTepaunii pazoaBieHus , a pa30poc 3HAYEHHUH AMEKTPONPOBOAHOCTH OKa3aJCsl TaKXkKe 3Hauu-
TEJEHO MEHBIIIE, YEM B BOJIE, UCIIOJIb30BAHHOM ISl IPUTOTOBJICHUS paciBopa. TIUICPHHA.

[1] V.1. Lobyshev, Dielectric Characteristics of Highly Diluted Aqueous Diclofenac Solutions in the Frequency Range of 20 Hz to 10 MHz,
Physics of Wave Phenomena, 27, 119-127, (2019).

[2] V.1. Lobyshev, Evolution of High-Frequency Conductivity of Pure Water Samples Subjected to Mechanical Action: Effect of a Hypo-
magnetic Field, Physics of Wave Phenomena, 29, 98-101, (2021).

[3] Gudkov S.V., Penkov N.V., Baimler .V., Lyakhov G.A., Pustovoy V.I., Simakin A.V., Sarimov R.M., Scherbakov I.A. Effect of me-
chanical shaking on the physicochemical properties of aqueous solutions. Int. J. Mol. Sci. 21, 8033, (2020).
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OnocpenoBanHas peryasiuus BbipadoTku ADK HeiTpodpuiamu B
pe3yJibTaTe JeMCTBHUS CBEPXCJIa00r0 MATHUTHOIO MOJIA B

NMPUCYTCTBUH BbBICOKOPA3BECACHHDBIX 06p33HOB
B. HoBukos!, E. sI6;0Kx0Bal
1- Uncmumym ouogpusuxu xnemxu PAH (OI'BYH ITHI{EH PAH),
142290 I1ywuno, Mockosckas obnacms, Poccust
docmag@mail.ru
OpHoil u3 Mojeneil, YyBCTBUTENbHBIX K U3MEHEHHUIO N1apaMeTPOB MPUIOKEHHBIX MarHUTHBIX IOJIEH,
SIBJISICTCS.  PECIUPATOPHBIA B3pbIB  HelTpodmioB [1]. Mcmosnb3yss MeTon JIFOMHUHON-YCHICHHOU
KJIETOYHOW XEMWJIIOMHMHECHEHILMHM, Mbl II0OKa3ald BIMSHHE CladbIX M OYeHb  CJIA0BIX
KOMOWHHUPOBAHHBIX KOJUIMHEApHBIX MarHuTHBIX monei (KMII) co cratmueckumu u mepeMeHHBIMH
COCTaBISIIOUIMMHU TIOpSZKA MHUKPO- M HAHOTECH HEMOCPEACTBEHHO Ha CYCHEH3MH HEUTPOQHIOB U,
KOCBEHHO, Yepe3 BOIHbIE PacTBOPHI [2].
Bosneiicteue npensaputenbHo oopadoranHoro KMIT (¢ mapamerpamu [IMIT 60 MxTx u [TeMIT 100
HTn 12,6 ['m) oOpasiia Boabl, BIOCIEACTBUN TOOABICHHOTO K CYCIIEH3UH HEHTPODUIOB, yBeTNIHBalia
HPOAYKIHUIO akTUBHBIX hopM kuciopoga (ADPK) npubnusurensro Ha 70%[2]. DT0 cBOiicTBO BOMIBI
COXpaHsUIOCh TIOCHIEe CepuH pa30aBlieHHH C MeXaHHMYecKol oO0paboTKoW (T.e. MPHUTOTOBICHHS
CBEPXBBICOKHX pa3BeneHuil — CBP), HO ncuesano B «MarHUTHOM BakyyMe» WM €CJIU U3 TEXHOJIOTUH
HCKITIOYAIOCh MEXaHW4Yeckoe BozzaelcTBue [2]. DTo o03Hayaer, YTO MAarHUTHOE TOJE C
ONpeNeICHHBIMU  MapaMeTpaMHi HIPaeT poib KOHTPONHPYIOMIEro (akTopa, ONpEeACISIOLIETO
AKTUBHOCTH BOJHOIO 00pasLa.
Mgl 00OpaTiiii BHIMaHHE, 4TO pe3ynbTat 00padotku KMII B onpeneneHHoi Mepe Mor OBl 3aBUCETh HE
TOJIBKO OT HapaMmeTpoB MO, HO M OT TOr0, KaK MPOBOAMIIMCH 3TH OIBITH (TO €CTh OT TOTO, KaKUe
THITBI 00pa3IoB IOJABEpraiNch Takoi oOpadorke KMII omHOBpeMeHHO, B mpenenax padodeil 30HEI
IKCIIEPUMEHTAJIBHON YCTAaHOBKHM). B 3TOM CBSI3M MBI PELIMIIHM TIOCTaBUTh CIICIIHATbHBIC SKCIIEPUMEHTHI,
9YTOOBI MOJTBEPANUTH 3TO UIIN ONIPOBEPTHYThH
Ha psane o6wvexktoB (CBP AT x MdHg, CBP ®MA, Boxa) ObUTM MOJy4YEHBI IpeIBapUTEIbHBIC
JaHHbIC, KOTOPbIE BBITJISIAAT BIIOJHE JIOTHYHO B paMKax KOHLEHIMH «IMCTAHTBIX» B3aUMOJEHCTBUIL
MeXIy oOpasuamu. Tak @Ipu yBEJIMYEHUH BPEMEHHM COBMECTHOM MHKYOAlMM BBIPa’KEHHOCTD
JUCTAaHTHOTO S(QeKTa yBETMUUBACTCSA, a INPU YBEJIWYCHUH PACCTOSHUS MEXAYy IOHOPOM H
aKLUenTopoM —yMmeHsblnaetca. Hanpumep, npu mukyOammu obpasuoB CBP AT x M®Hg B ynop k
pactBopy MPHQ (10Hr/MiT) CIOCOOHOCTD MOCIEIHETO YBEINIMBATh BeIpaboTky ADK HelTpodumamu
Bo3pacTaet 10 270 u 356% npu 20 u 60 MuHyTHOI HHKYOaK, cooTBeTCTBEHHO. HO pH yBenuueHnu
paccTosHuS MEXIy TOHOpPoM M akienTopoM mo 10 cM cmocoOGHOCTH pacTBopa akientopa (MDH(Q
10uT/™M) ycunuBath BbIpaOOTKy ADK HeWTpodumamu Takke yBEeTHMYUBACTCS, HO 3aMETHO MEHeEe
BbIpakeHO, A0 148 u 175%, coorBerctBenHo it 20 m 60 muHyTHOM MHKyOaruu. WHKyOaums
IIPOBOJWIIACH IIPU MAaKCUMAaJIbHO OJMHAKOBBIX YCIOBHUSX BKIIOUasl IapaMeTpbl MarHUTHOrO nosid. B
CBS3U C 3TUM MBI MPOAHAIM3UPOBAIN CaM CLEHApHH AITHX SKCIEPUMEHTOB Oojiee MOIPOOHO Ha
OpeaMeT BO3MOXHBIX YAYYIIEHHH M MCKIIOYEHUS (HakTOpOB, MOTCHUHAILHO BIMSIOLIMX Ha
pe3ynbTaT. Eciu B mpeApIIyIuX OMbITaX pacTBOPUTENH Ui 00paslloB AOHOPa M aKLenTopa ObLIH
pasHble, TO B MOCIEAYIOIIMX HUCCIETOBaHUAX MBI Hcronb3oBaiu 0.5% BOAHO-CIIMPTOBON pacTBOp B
KadecTBe pacTBoputeis. Tak, B skcriepuMeHTe ¢ BP ®MA (yCIOBHBIN «IOHOPY), MOTYYECHHBIMHU
METOJIOM CEpPHUITHBIX pa3BeeHHI Ha BOJHO-CIIUPTOBOM PAaCcTBOPE, B KAYECTBE YCIOBHOTO «aKIEMTOPa
WCIIONB30BAIM WACHTUYHBIN MO xumuueckomy coctaBy 0,5% BomHo-criupToBOi pactBop. Ilpnm
KOHTaKTe B YIOp KIOBET CHUCTEMBI JOHOp-akientop B ycioBusx KMII BeigBIE€HBI 3HAYUTENbHBIC
W3MEHEHUSI aKTUBHOCTH O00MX 00pa3noB, MNPUONU3UTENBHO 2X KpaTHas aKTUBAlMs BOJHO-
crupTOBOrO pacTBopa u BP ®MA. HaiimeH daxTop, HUBEMUPYIOMIHI 5TOT 3G GheKT (IOMOIHUTETBHOE
3JICKTPOMAarHUTHOE SKPaHUPOBAHHME).
[Tonmy4yeHHbIe pe3ybTaThl B IIEJIOM IMOJATBEPKIAIOT NEPCHEKTHBHOCTH HCCIIEAOBAHUN JUCTAHTHOTO
apdekra u, 6e3 COMHEHHs, TPEOYIOT MAIbHEHIIEro ICTAJBLHOTO HM3Y4YCHHS ¢ (DU3UYCCKOW TOUKH

3peHusL.

[1] V.V. Novikov, E.V. Yablokova and E.E. Fesenko. The effect of a “zero” magnetic field on the production of reactive oxygen species in
neutrophils.” Biophysics 63.3, 365-368 (2018)

[2] V.V. Novikov, E.V. Yablokova and E.E. Fesenko, The Role of Water in the Effect of Weak Combined Magnetic Fields on Production of
Reactive Oxygen Species (ROS) by Neutrophils, Applied Sciences, 10, 3326, (2020).
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IoTeHIMAJ NPAKTHYECKOr0 BHEIPEHUS BHICOKO pa30aBJIeHHbIX
PACTBOPOB B TEXHUKE
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TexHOJIOTUSI MEXaHUYECKOW aKTUBAIINN TIPUMEHSIETCS JJIsl H3MEHEHHUS XUMUYECKOM
AKTUBHOCTH U CTPYKTYPHBIX CBOHCTB MaT€pPHAaJIOB B pa3IMUHBIX arperaTHbIX COCTOSHUIX. Be€ ocHOBe
JISKUT HEIOCPEICTBEHHOE CUIIOBOE BO3/ICHCTBHE Ha MOJIEKYJISIpHBIE 00pa30BaHuUs, BBI3BIBAIOLIEE
HeoOpaTHMble U3MEHEHUS CBOICTB M COCTAaBa C 3aIlyCKOM IIPOLIECcCa CAMOAKTHBALIUH C BbIECICHUEM
BHYTpeHHei sHepruu. C MeXxaHOAKTUBAIMEH CX0XKe MPUTOTOBJICHUE JIEKAPCTBEHHBIX NPENaparos,
YCIIOBHO Ha3bIBAEMBIX PEIIU3 -aKTUBHBIMU, U II0Jy4aeMbIX IIyT€M COYETaHUs ABYX IIPOLIECCOB:
MHOTOKPATHOTO Pa3Be/ICHUs] HCXOHOM CyOCTaHIIMH M BHEIIHETO BO3JICHCTBUS B BUIEC MEXaHHUECKOTO
BCTpsixuBaHus. be3 mocienHero npouecca akTUBHBIE IPENapaThl MOJYYUTh HEBO3MOXKHO.
HepacTtBoprMsIe JlekapcTBEHHbIE CyOCTaHIUHN TPUTYPHUPYIOT — PACTUPAIOT C HEUTPaIbHBIM HOCUTEIEM
Y ANbHEHIINM pa3B eJeHUEM MOTyUYSHHBIX TOPOIIKOB. OTIMYNTENFHON YepTOH JTaHHBIX MPEnapaToB
SBJISIETCS. MX CIIOCOOHOCTD BJIMATH HA MOJIEKYJIbI HCXOIHON CyOCTaHIIMU B OpraHU3MeE.

OpHO U3 TIepBhIX (PU3UKO -XUMHYECKHUX MCCIIETOBAaHMI CBEPXBBICOKHX pa3BeneHuii (CBP) ,
LEJIBI0 KOTOPOTo OBLIO MOKa3aTh UX MPa KTUYECKYI0 MPUMEHUMOCTD HE TOJIBKO B MEAULIMHE, HO U B
TeXHHUKe, ObLIO peacTaBieHo B pabote [1]. UTOOBI BBISCHATH BO3MOXHOCTD PETYISTOPHOTO BIHSHHS
CBP Ha 371eKTpoXrMUYecKre peaKiuu, ObUT IPUMEHEH METO]] HHBEPCUOHHOW BOJILTAMIIEPOMETPUHN
HUTpaTa pTyTU. bITO MOKa3aHO, YTO HMCKIIOUUTENBHO B mpucyTcTBUN CBP dopMbr HUTpaTa pryTH,
JIETEKTUPOBAIOCH 3HaunMoe (Oomnee yem Ha 20%) n3MEeHEHHE MapaMeTPOB JIEKTPOXUMUIECKON
peakuuu. [IpencraBieHHbIe W3MEHEHUS MapaMeTPOB HOCWIM CHeUU(UUECKUI XapaKkTep (mpu
no6asnennn CBP dopm npyrux Bemiects 3ddekrta He Habmoaanock ). B padote [ 2] aHamu3 uposanu
CTPYKTYpUPOBAaHHOCTH BOIbI B BoHBIX pacTBopaxCsCl, KBr, Klu CaCl,. Kaxpiii pacTBOp roTOBHIICS
¢ ucnionp3oBaaneM CBP atoif xe comn, CBP nmpyrux ykasaHHBIX COJel MM aHaJIOTHYHBIM 00pa 30M
npurotoBieHHOTo CBP Bozpl. Brio 0O6HapyXkeHo, 9To y pacTBOPOB coJied, MpUTroToBIeHHBIX Ha CBP
pacTBoOpax 3THX XKe COJIeH, CoAepKalINX HOHBI C CUIIBHO BRIPAKEHHO«H» THApaTalue, IposBIsSeTcs
3¢ eKT ycuaeHus: CTpyKTypHPOBaHHOCTH, @ Y PaCTBOPOB, COJAEPIKALINX HOHBI C CHIIb HO BBIPAKEHHON
«» THIpartaiuei, npossisercs 3 deKT ocnadieHus CTPYKTYPUPOBAHHOCTH BOJIbI (110 CPABHEHUIO C
OCTabHBIMHU pacTBOpaMu). J{Jist pacTBOpPOB, HE CONIEPKAIUX HOHOB C CHIBHO BBIPAKEHHON
rypaTanuel, oJoOHBIX OTIIHYUil He 00HapyskeHo. BepostHo, CBP conmun oka3eiBaeT cnenuduyaeckre
BJIMSHUE HA CTPYKTYPHBIE XapaKTEPUCTHKH PACTBOPOB MMEHHO 3TOM K€ COJIM B TOM clydae, €CIM OHa
COJCPKHUT XOTS OBl OAMH THII HOHOB C CHJIBHO BBIPQXKEHHOW  «+» WM «-» Tuaparauuei. BiusHue
THJIPATHBIX 000JI0YEK Ha MEKMOJICKYIISIPHBIC B3aHMOJT €HCTBHUS XOPOIIO M3BECTH 0. Takum oOpazom ,
W3MEHEHUE CTPYKTYPHBIX CBsI3€i B BOJHBIX PacTBOPAx , KOTOpOe HAOIIOAaeTCsl Py JOOABICHUN K
BemectBaM ux CBP ¢dopm, MoxkeT moBnmuaTh Ha 3¢ (heKTHBHOCTH MPOTEKAOIINX XUMHUUECKUX PEaKINii
Cy1ecTBYIOT Takke JaHHbIe 0 puMeHeHun texHonorun CBP (BemectBo B8 CBP dopme nodasmsim k
MaTepHajaM B BUAE MOAH(UKAaTOpa)IpH CUHTE3€ BBICOKOTEMIIEPATYPHBIX MbE30JIEKTPUKOBHA OCHOBE
BisTiNbOg [3] u cBEpXIIPOBOIHMKOB M €€ BIUSHHN HA WX 3JIEKTpo(PHU3MUECKHe CBOHCTBA. MOKHO
3aKIIIOYHTh, YTO  CYHICCTBYET MOTCHIMAN  JUIs U3y4deHus BiusHuA TexHojoruu CBP Ha
CTPYKTYPUPOBAHKE U CBOWCTBA Pa3INYHBIX MATEPUANIOB, TAKUX KaK | BSDKYILHUE [TOPOLIKH LIEMEHTA,
YIIIEBOOPOIHOE CHIPHE U mouMephl. Takum 00pa3om, naHHbIE (U3UKO-XUMHUYECKUX HCCIIEIOBaHUN
JIOKa3bIBaroT, uTo TexHonorust CBP sBnsercs nepcrneKTHBHON He TOJIBKO B MEIUIMHE, HO U B TEXHUKE
Ul MOOU(UKALUU CBOICTB CYIIECTBYIOLIMX W/WIM CO3/laHUsA MaTepHUajoBC HOBBIMU CBOMCTBaMM.

[1] C.. ITerpoB u coasr., [loTeHIMpOBaHHBIC PACTBOPHI: BiksiHUe Ha curHai prytH (1) B MHBEpCHOHHOI BoJbTaMIIepOMETpUH, BrojuieTeHs
9KCIEPUMEHTAILHON Ononoruu u Meauiuusl 6-9, (2003).

[2] N.V. Penkov, Peculiarities of the perturbation of water structure by ions with various hydration in concentrated solutions of CaCl,, CsCl,
KBr, and KI, Physics of Wave Phenomena, 27, 128-134, (2019).

[3] A.l. Spitsin et al, Piezoelectric and dielectric properties of BisTiNbOs prepared by hot pressing from powders activated using the serial
dilution method, Scientific Reports, 10, 1-13, (2020).
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Bona siBiisieTcsi caMbIM aKTHBHO W3y4aeMbIM OObEKTOM HCCIICAOBAHUS M OCHOBHBIM ChIPhEM BO
MHOTHX ITPOU3BOICTBEHHBIX MTPOIIECcaX, BKIItoUYas apManeBTHIecKoe Mponu3BoACTBO. [IpoBenéH psa
uccnenoBanuii [1-4], mocBAMEHHBIX U3MEHEHHIO (PU3UKO -XUMHUUECKUX CBOUCTB BOJHBIX PACTBOPOB,
KOTOpBIE ITO/IBEPTraJIUCh BHEIIHEMY BO3JICHCTBUIO (BCTPSXUBAHUIO, TTOCIEAOBATEIFHOMY Pa3BEICHHUIO
WM UX KOMOWHAIMHK). BBUIO BRICKAa3aHO MIPE/ION0KEHUE, YTO B TAKUX BOJHBIX PACTBOpaX MOSBIISICTCS
BO3MOXKHOCTH IEPEX0/1a MOJICKYJI KHUCIIOPO/Ia U3 TPHUILICTHOTO B CHHIJICTHOE COCTOSIHUAE, YTO MOYKET
CBHUJIETENILCTBOBATE O CHATHH MM 00X0/1e CIIMHOBOTO (KBaHTOBOTO) 3ampera #,5].

B cBs3u ¢ MOsBICHMEM HOBBIX METOJIOB aHAJIM3a BOJHBIX PAaCTBOPOB. OIEHKH CyMMAapHOM
aHTHoKcHIaHTHON akTUBHOCTH (CAOA), OKHCIHTEIH,HO-BOCCTaHOBHTENIbHOTO ToTeHmmana (OBII)
OBLJIO TPOBEICHO M3YYCHHE IKCHEPUMEHTAIBHBIX 00pasioB Bojbl. OOpa3iel ObUIH TPEI0CTABICHBI
000 «HII® «Marepua Memuka Xonmuar». W3menenne CAOA wu OBIl BomHBIX 00pa3nos,
MIPEJCTaBISIONINX U3 ceOs Bhicokue passeaenus (BP) anturen k mosrocrnenuduueckomy 6enky S-100
(MCXONIHBIC aHTHUTENA TIOJBEPTAMCh BHEITHEMY (DHU3UYSCKOMY BO3JICHCTBUIO, YPOBCHb CHUKCHUS
KOHLIEHTpauuu okono 10 pas), oleHMBAIMCH MO TPEM CEPUSIM IIPOMEPOB HPH IMIECTHKPATHOM
MMOBTOPHOCTH 00pa3ioB. B kadecTBe KOHTPOJIS WCHOJIB30BAIACH BOJA, MPOIIE/IIas aHAJOTHYHYIO
MPOLIEAYPY W3TOTOBIICHUS BBICOKOTO pa3BeAeHHA (T.e. KOHTPOJb W3TOTOBICHHA) U BOAA,
UCIONIb30BaHHas B kadyectBe pactBopurens. Onpenencarne CAOA BOJHBIX pacTBOPOB IPOBOIUIOCH
KyJnoHoMmeTpuaeckuM MeTogoM, OBII — noHoMeTprdeckum.

Mo moxazatensim CAOA u OBII BoaHbIi pacTBOP ¢ BEICOKUM Pa3BEeICHUEM aHTUTEN K OeNKy S-
100 xapakrepuszosancs: CAOA - 8,97 mr*pyr./nm3, OBII - +96,9 MB, B TO BpeMs KaK JUIsi KOHTPOJIS
M3TOTOBJICHUS M BOJbI -PACTBOPUTEIIS STH 3HAYEHHUS COCTABUIIM COOTBeTCTBeHHO — 16,4 m 10,78
mr*pyt./mv®, OBII- +105,7 MB u +88,95 MB.

Craructruecku 3HaunMbie oTmryust 1o OBII o6Hapyxens! mexy BP aratuten k 6enky S100
KOHTPOJIEM U3TOTOBJICHHUS, a Takxke Bojol ounineHHoit. [To CAOA Habmonanock otnuure Mmexy BP
antuten K 0enky S100 1 KoHTposIeM U3roToBeHHs.CTATUCTHYSCKY 3HAYMMBIMU CUNTANIA OTJIUYHUS TP}
p-value <0,05. MccnenoBanubie 00pasiisl HMEIOT OKHCIUTEIbHbBIE CBOWCTB a [6] u Ootee OIM3KHU K
JTUCTHIUTMPOBAHHOH BoJie, 9eM K mpupoaHeiM BogamCpennero [loBomxbss. [IpeacraBneHHbIe 00pa3is
BOJl MOTYT XapaKTePU30BaThbCs Kak  00JIaafomiue O0JIbIICH CITOCOOHOCTRIO TOPMO3UTE TIPOIIECCHI
PaMKAIBHOTO OKHCIIEHUS OPTaHUIECKIX U BBICOKOMOJICKYIISIPHBIX COSIMHEHUH IO CPAaBHEHHIO C
HNPUPOTHBIMU BOAaMHU [7].

Takum 00pa3om, BHelTHee (pU3UIEeCKOe BO3/ICHCTBUE BIUSACT Ha (PH3MKO-XMMHUYECKUE CBOWCTBA
pacTBOPOB.

[1] M.O. Kokornaczyk, S. Wurtenberger and S. Baumgatner, Impact of succussion on pharmaceutical preparations analyzed by means of
patterns from evaporated droplets. Nature, 10, 570, (2020).

[2] N.C. Pepkkuna, JL.U. Myprasuna, }O0.B. Kucenesa u A.W. Konosanos, Camoopranusais i pU3HKO-XHMHYECKAE CBOWCTBA BOJHBIX
PacTBOPOB aHTHTEI K HHTEp(EpPOHy-raMMa B CBEPXBBICOKOM pa3Be/ieHnH, Jlokiansl Akagemun Hayk, 462, 185-189, (2015).

[3] O. Yablonskaya, E. Buravleva, K. Novikov and V. Voeikov, Peculiarities of the physicochenical properties of hydrated C60 fullerene
solutions in a wide range of dilutions, Frontiers in Physics, 9, 627265, (2021).

[4] S.V.Gudkov, N.V.Penkov, I.V.Baimler, G.A. Lyakhov, V.I. Pustovoy, A.V. Simakin, R.M. Sarimov and I.A. Scherbakov, Effect of me-
chanical shaking on the physicochemical properties of aqueous solutiors, International Journal of Molecular Sciences, 21, 8033, (2020).
[5] S.V.Gudkov, G.A. Lyakhov, V.1. Pustovoy, I.A. Shcherbakov, Vibration-vortex mechanism of radical-reaction activation in an aqueous
solution: physical analogies, Physics of Wave Phenomena, 29, 108-113, (2021).

[6] M.E. Gordeeva, M.L.Kalayda Using Redox potential in water quality assessment of energy facilities, IOP Conf. Series: Earth and Envi-
ronmental Science, 288, 012039, (2019)

[7]1 M.L.Kalayda, M.E. Gordeeva Cluster characteristic of water used by energy facilities by total antiocidant activity, IOP Conf. Series:
Materials Science and Engineering 1089, 012043, (2021).
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Bona o0magaeT ci105kHO OpraHn30BaHHOM CTPYKTYPOI, CIIOCOOHOH K epeopraHu3aiyy 1Moy
BIIMSTHUEM Pa3JINYHBIX BHEIIHUX BO3ICHCTBU, YTO MPOSBIAETCS B M3MEHEHUH €€ (QU3NKEXUMUIESCKUX
cBoiicTB. [lo100HBIE U3MEHEHUSI Pa3BUBAIOTCS BO BPEMEHHU M MOTYT COXPAHATHCS Ha POTSHKCHUN
JUTATENLHOTO BpeMeHH. [IpudyeM u3MeHeHue CTPYKTYPhI BOABI MOXKET MPOUCXOIUTH HE TONBKO 1O/
BO3/ICHCTBHEM (PU3UUECKUX TOJICH (MATHUTHOTO, JIEKTPOMAarHUTHOTO), HO U TPH KOHTAKTE C
pacTBOpaMH BEIECTB (B TOM YHCIIE M CBEPXBBICOKHX pa30aBlieHHI ) KaK HEOPraHMYECKOH, TaK U
OpraHUYeCcKOU MPHPO/IbI, YTO ObLTO TOKa3aHo B[1,2,3].

B nannoii pabote u 3y4deno iusHue pactBopoB NaxSOs u NaCl pasnuuHoit KoHIEHTpanuu
(0.0001 - 1.0 M) Ha ymenbHYIO JIEKTPOIPOBOAHOCTE (&), pH, OKUCIUTEIHHO -BOCCTAHOBUTEIBHEIH
notenuuan (OBII) u moBepXHOCTHOE HATSKEHHE JeHOHN30BaHHOM BoabI (& = 0.63 MxCwm/cm, OBIT =
355 mMB, pH = 6.48). [Ipu xpaHeHUHU BOJBI B TEYEHNE HECKOIBKHUX JTHEH €€ DIEKTPOIPOBOIHOCTD
MOCTENIEHHO BO3pacTalia 10 YCTAHOBJICHUS CTAMOHAPHOTO 3HAUCHHS, HE U3MEHSBILIETOCs Ha
NPOTSDKEHUH ABYX — TPEX HECIb.

Jliist paboTeI M crroib30Bainu  crekiasHable pmakonsl  Grafenroda (V=40mn), T.k. B HEHX
Ha0JII0/1a]I0Ch MEHbIIIEe BO3pacTaHHE & BOIbI MPH XPAHEHHWH , YeM B IOJUMPONHICHO BBIX (I1/11)
npobupkax. OJTHAKO U B CTEKISIHHBIX (DJIaKOHAX CTAllMOHAPHOE 3HAUCHHEE® BOJIBI OOJIee YeM B JIBa pas:
MIPEBBIIIANIO HCXOTHOE 3HAYEHUE U cocTaBmiO 1.3 — 1.6 wmxCwm/cwm. Ilocne ycraHoBIeHUS
CTaIMIOHAPHOTO 3HAYCHUSI & TePMETHYHO 3aKpBIThie (pIakoHbI ¢ 15 M BOJBI MOMEMIANU B 11/1
6anku Kartell (V=250mn), 3anonaennsie 150 M pacTBopoBs coneil pasnuuHoi KonuenTpamu (1074, 10
10.1m 1.0 M) , Tak 4To BoJa ObLIA MOJHOCTHIO OKPYKEHA PACTBOPOM COJIM, MOCJIE 4ero n/m GaHKu
3aKpbIBaJIM KpbIIKaMu. TakuM o0pa3zoM, HccieayeMasi BOAa U pacTBOPHI COJiCi HE  KOHTaKTHPOBAIH
JpYT € IpyroM HAIpsMYI0, T.K. MKy HUMH HaXOJINI ach CTEHKa CTEKISTHHOTO (pilaKoHa.
[epuoauueckn CTEKIsIHHBIE (IIaKOHBI U3BJICKATHN U3 OAHOK W, HE TIepenBas BOLy U3 QJIakoHa,
wsmepsimi ee & (mpu Temmeparype 24 - 27°C ma konmykromerpe KII-150MU, mnosBossromem
ABTOMATUYECKH TIPUBOUTH 3HaueHus & K 25°C). [IpoBoauiu 110 6 mapauiebHbIX 9KCIIEPUMEHTOB.

VcraHOBIICHO, 4TO2 BOJIBI, OKpyskeHHOoU pacTBopamu Na;SO4 n NaCl, nocrenenno Bo3pacraet
B TEUCHHE 2 -X HEZEIb, JOCTUras PeiebHOr0 3HaYCHUS, 3aBUCAIIETO OT IPUPOIBI COJIU U €€
KOHIEHTpaIui. DPGhEeKT B O0NbIIEH CTEIICHN BBIPAXKEH IS NaCl. Cpennee 3HaueHne & BOJBI B
pe3yibpTaTe KoHTakTauepes cTeHky duakonac pactsopamu NaCl Bospacraso mo 10.9 mxCwm/cm (0.0001
M pactBop), a B 1.0 M pactBope — 10 33.0 mxCwm/cm. B pactBopax NaxSOs 3TH 3HaUEHHUS COCTABIISIIN
7.10 u 19.4 mxCwm/cM, cooTBeTcTBeHHO. [locie n3Bneuenus GaakoHOB U3 PacTBOPOB COJICH & BOJBI HE
TOJILKO HE BO3BpAILANacCh K HICXOJHBIM 3HAYCHMM, HO MPOJOJIKAIA 3aMETHO YBEJIMUNBATHCSI B TCUCHHE
nHeaenu. Tak s 0.0001 M pactBopa NaSOs @& Bo3pactana no 11.4 mxCwm/cm. [Tocrne ycTaHOBICHUS
CTaI[MOHAPHOI0 3HaueHNnd & nposoauin uaMepenne OBII, pH 1 noBepXHOCTHOTO HATSHKEHHUS BOJIBL
Habmonanock 3nauntensHoe cHmkenne pH — 10 6.00 — 6.10 nim 6.22 — 6.27 - B Bojie, OKpY>KEHHOMH
NaCl mim Na;SOs, cOOTBETCTBEHHO, B 3aBUCMMOCTH OT KOHIeHTparmucoiau. OBII mpu 3Tom Bo3pactas
— MakcuMaibHO Ha 27 MB u 46 MB B cityyae okpyxenust NaCl u NaSOa, coorBercTBenHo. [Tokazano
TaKKe HEKOTOPOE CHI)KEHHE TIOBEPXHOCTHOTO HaTsDKeHHs BobI(3-4%).

Takxum 00pa3oM, Boga criocoOHa U3MEHSTh CBOM(PH3UKO-XUMUYECKHUE CBOMCTBA M0/ BIHSIHAEM

OKpYKarolUX pacTBOPOB, U 3T U3MCHCHMS COXPAHSIOTCS B TCUCHUH JJIUTCIIBHOIO BPEMCHHU.

[1] V. Elia, L. A. Marrari and E. Napoli, Aqueous nanostructures in water induced by electromagnetic fields emitted by EDS , J
Therm Anal Calorim, 107, 843-851, (2012).

[2] N. Penkov and N. Penkova, Analysis of Emission Infrared Spectra of Protein Solutions in Low Concentrations, Frontiers in
Physics, 8, 611, (2020).

[3] N. Penkov, Antibodies Processed Using High Dilution Technology Distantly Change Structural Properties of IFN y Aqueous
Solution, Pharmaceutics, 13, 1864, (2021).
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Panee Obuto MOKa3zaHO, YTO PsiA AKTUBHBIX (OPM KHCIOPOJa, B TOM HHCJIE MEPOKCHA BOAOPOIA,
CYNMEpPOKCUIHBIM paguKald, CHHIVIETHBIM KHCIOPOA U Jpyrue oOpa3yloTcs TMOoA JAEWCTBHEM
BHOPAIMOHHOTO  BO3/eiicTBMS B  BOmHBIX pactBopax [1]. Kpome Ttoro, ectb maHHBIE,
CBUJICTEJILCTBYIOIIME O TOM, YTO BBICOKOpa30aBIIEHHBIC PAacTBOPHI BOAHBIE pacTBopbl (BPBP),
MOJy4YEeHHBIE TyTeM MOCJIEN0BAaTEILHOTO Pa30aBlIeHUsI B COYETaHUH C BHEIIHEW BUOPaMOHHON
MEXaHUIECKON 00paboTKOM, CITOCOOHBI OKa3bIBATh OECKOHTAKTHOE BO3/ICHCTBHE HA BOIHBIC PACTBOPHI
[2]. B HacTosiIIeM HUCCIeIOBAHUN MBI PN OLCHUTh, MOXKET JIH TAKOe OECKOHTAKTHOE BO3/ICHCTBHE
BPBP npuBoguth k u3MeHeHuto B coaepxanuu ADPK B pacTBopax-ceHCOpax.
C mUmenpi0 TPOBEPKH [AaHHOW THIIOTE3BI C FWCIOJNB30BAHWEM METO[a JIFOMHUHOJI-3aBUCUMOUN
XEMUITIOMHHECIIEHIIH OBLIO TIPOBEIEHO UCCIIeI0BAHNE OJJHOBPEMEHHO B J1a00paTOpHUsIX 5 pazInyHbIX
HAyYHBIX WHCTUTYTOB IO OZHOMY MPOTOKOIY C HCIIOJNIb30BaHWE OJHHX W TeX K€ PEaKTHBOB H
obpasioB. B mabopartopun Obut moctaBinen BomHbiii pactBop NaCl (AppliChem, 10 wmkr/mm) B
KayecTBE aHaJIM3HPYEMOI'0 CEHCOPHOIO pacTBopa, M B KadecTBe 3((EeKTOpHBIX pacTBopoB - BPBP
NaCl (mocnenosarensHoe passeneane NaCl ¢ ucxomHoit koHeHTpanueid 10 MKr/mi B 10% pas B BoJe
| xmacca ¢ WHTEHCHBHBIM BHOpAIMOHHBIM BO3JCHCTBHEM Ha MPOMEXKYTOUHBIX 3Tamax), a TaKxKe
KOHTPOJIbHBIE 00paslbl BOABI OYWIIEHHONM W BOJBI, TOABEPTHYTOW aHAIOTUYHOW TpOIenype
passeneHus ¢ BuOpanuoHHBEIM Bo3zeiictBueM (BPBP Bomsr). Bce 00pasmbl MOCTaBISINCH B
naboparopuun B 3ammdpoBaHHOM Buze. s ycTpaHEeHHs BO3MOKHOTO BIIMSHHSI BHELIHUX (PAaKTOPOB
00pa3upbI-3¢pGeKTopsl OBIIM JOMOJHUTENBHO Pa3/ieieHbl Ha HIECTh 3alIU(QPOBAHHBIX MOATPYI JUIS
obecrieyeHrsT PAaBHOMEPHOT'O TECTUPOBAHMS Pa3HBIX 00pa3loB B TEUYEHHWE JHS. PacTBOPBI-CEHCOPHI
MOCTABISUITNCh B a0OCONIOTHO HWISHTHYHBIX ()JIaKOHAX, W KOHKPETHBIH (DJIaKOH CeHcopa i
TECTUPOBAHUS BBIOMpAJICS HCCIEIOBaTeNIeM CIIy9alHBIM 00pa3oM W3 BCEX IOCTaBICHHBIX JUIA
UCCIIeIOBaHUs. 3aKpbIThie (IaKoHBI 00pa30B-CEHCOPOB MHKYOMPOBAIMCH B TEUEHHUE OJTHOTO yaca
BHYTpU (IakOHOB ¢ oOpasnamu-3dpdexkropamu, Mmociae Yero B KakIOW W3 JadopaTopuil Ha
xemumiomMuHOMeTpax oxHoro tuma (Lum-1200, «IHMCodt» Poccust) mnpoBOAMIach OLEHKA
WHTEHCHBHOCTH XEMITIOMUHECIIEHIINH JaHHBIX 00Pa3IOB-CEHCOPOB, MHIYIIMPOBAHHON OKHCICHHEM
JIOMUHOJIA B MIPUCYTCTBHH MEPOKCUAA3B XpeHa. 110 m3MeHeHHn0 MoKa3aTeNnss CBETOCYMMSBI (IIIOMaan
N0/l KPHBO#T) XeMITFOMUHECIeHIMHY 32 10 MUHYT ObLIa IPOBE/ICHA OIIEHKAa CBOWCTB PacTBOpa-ceHcopa
NaCl. Cymmapno Obut0 mpoaHaiu3upoBaHo 1440 MHAMBUIYaTbHBIX KPUBBIX XEMHIIOMHHECLCHIIUH.
Pe3ynprarer ogHOM U3 TabopaTopuii OBIITN UCKITIOUEHBI U3 aHAN3a, T.K. BCE JETEKTHPYEMbIE 3HAUCHUS
ObUIM Ha MOPSIOK BHIIIE, YEM B JPYTUX J1a00PaTopusiX, YTO, O-BUAMMOMY, CBSI3aHO C 0COOEHHOCTSIMH
KanmuOpoBKM Tmpubopa. /I kaxmaol KpuBOW TNPHUMEHEHA MpOoleAypa HHUBETHUPOBAHUS 3aJePKKH
BHECCHUS MEPOKCHIA3bl B TPo0y, a TaKKe ONpeAeTIeHbl BpEeMEHHBIC TPAHUIBI pacyeTa CBETOCYMMBI
MoJi KPUBOH XEeMWIIOMUHECUEHIMH. il cpaBHEHHsI 00pa3lOB Ha OCHOBE MX XCMIITIOMHHECICHIIUH
MPOM3BOAMIICS TOACYET IUIOMIAAN TOA KPUBOW 3aBUCHMOCTH HWHTEHCHUBHOCTH IJFOMHUHECICHIINA OT
BPEMEHH 110 METOAY Tpamenuu JUIsi BCEX IIOBTOPOB C OMNpEJeNeHneM pa30poca 3HAYCHHU.
[TomyueHnHbIe 3HaYCHHS CPABHUBAIIN TIOTIAPHO Z-TECTOM C TIOTIPABKOI Ha MHOXKECTBEHHOCTh XO0JIMa.
B pesynprare mokasaHo, YTO HMHTEHCHUBHOCTh XEMHJIIOMMHECLEHIIMHM oOpasia-ceHcopa (pacTtBopa
NaCl), oxpyxennoro BPBP NaCl craructuuecku 3naunmo (P<0,001) cHmkanach OTHOCHUTEIBHO
obpasia-cencopa, OKpyKEHHOTO KOHTpoJssMu Ha 6,5% (Vs Boma) u 16,0% (vs BPBP Bogr) .
TakuMm 00pa3zoM, B pe3ysbTaTe MyJbTHUIIEHTPOBOTO HCCIEAOBaHUS OblIa MOATBEPKICHA CIIOCOOHOCTh
BPBP, nosyyeHHBIX C HCIOJIB30BAHUEM TEXHOJIOTMM MHTEHCHBHOIO BHOPAILMOHHOTO BO3JCHCTBUS,
OKa3bpIBaTh OECKOHTAKTHOE BO3JeiicTBUE. JlaHHBIM (EeHOMEH SBIISETCS BAXKHBIM C TOYKH 3PEHUS

noHuManus pusndeckux cBoicTs BPBP u Tpebyet nmpoBeneHus JaTbHEHITNX UCCIICI0BAHMA.

[1] S.V. Gudkov, N.V. Penkov, I.V. Baimler, GA. Lyakhov, V.I. Pustovoy, A.V. Simakin, R.M. Sarimov, I.A. Scherbakov, Effect of
Mechanical Shaking on the Physicochemical Properties of Aqueous Solutions, International Journal of Molecular Sciences, 21, 8033, (2020)
[2] N. Penkov, Antibodies Processed Using High Dilution Technology Distantly Change Structural Properties of IFNy Aqueous Solution,
Pharmaceutics, 13, 1864, (2021).
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OKcIIeprUMEeHTaIbHBIE METOIBI H3YUE€HUS CTPYKTYPHBIX 0COOEHHOCTEN PacTBOPOB AAIOT YCPEAHEHHYIO
nHpopmaiio 06 oobekTe. [Ipy H3ydueHNH KOHIEHCUPOBAaHHOIO 00pasia 1ake MUKPOHHBIX Pa3MepoB
HEN30eXXHO MOJNyYeHHE HMHTETPajbHOTO0 CHIrHAja OT BCEX HaHOOOJacTell, comepiKalux HCKOMBIH
9NIEMEHT, HallpuMep, COJIbBaTHPOBAHHBIN MOJEKYJaMH BOJIbI MOH MJIM MHYIO MIOCTOPOHHIOIO YaCTHILY,
IIPUYEM JOIOJIHUTEIbHBIE CIOKHOCTH BHOCAT TEIUIOBOE JBIKEHHE MOJIEKYNI M OTCYTCTBHE JAJIbHETO
MOPSIIKA B UX PacIoNIoKEeHUH. Jlaxxe B BOAHBIX pacTBOpax, rie Omaromapsi CeTKe BOAOPOIHBIX CBSI3CH
CYIIECTBYeT OMIDKHHM TOPSJOK B PACHONOKEHWHM MOJIEKYN, XapaKTepUCTUYECKOEe BpeMs
peopranM3anuy 3TOM ceTku cocTapisier MeHee | mc. C y4eToM TOro, 4TO COCYIIECTBOBATh IAXE B
MHUKPOOOBEME MOTYT JIOKaJbHBIE (pParMeHThl pa3IMyHOH KOHQUTypalud, a WX H3MEHEHUs
MPOUCXOJAT CO CIyYalHBIM CIBUTOM 1O (haze MeXOy coOOM, OTKIMK TAaKOr0 MHKPOOOBEeMa MOXXHO
HHTEPIPETHPOBATh JIHMIIb KaK yCPEOHEHHBIN pe3yibTar. JIrobas nHTerpanbHas BEIMYMHA MOXKET ObITH
MOJy4eHa Ui BecbMa Pa3JIMYHBIX MCXOIHBIX HAaOOpOB NAHHBIX, YTO B CiIydae PacTBOPOB OTBEYAET
COYETAHHIO Ppa3HBIX JIOKAJBHBIX (parMeHTOB B pa3iuyHbIX mnponopuusx. Ho ocobGennoctn
peanm3anyu OONBIIMHCTBA MPOIECCOB B PACTBOPAx, B YACTHOCTH, MUTPAIIMH PACTBOPEHHBIX YACTHII,
uX aJcopOLMU Ha 3apsUKEHHBIX MM HEHTPANBHBIX MOBEPXHOCTSX, MX KOOPIMHAIMH (parMeHTaMu
MaKpOMOJIEKYJI, BKJIIOUAsl CBS3bIBAHUE B PA3IMYHBIX TPAaHCMEMOPAaHHBIX KaHalaX M IEepeMEeLICHUE 10
HUM, OTIpeJIeNIeHbI JIOKAIbHBIMA 0COOCHHOCTSIMH CUCTEM, B YACTHOCTH, CXOJICTBOM KOOPAWHAIIMOHHON
cdepsl HOHA B 00beMe pacTBOpa M BOMM3M YKa3aHHOH MOBEPXHOCTH MM (parmenTta Oenka. M ecnu
CTpPOCHUE, HaIpuMep, IOBEPXHOCTH OJJIEKTPOda, KaK M AaMUHOKHCIIOTHAs II0CJIENOBaTElIbHOCTh
MaKpOMOJIEKYJIBI MOTYT OBITh OTpeNeNieHbl SKCIIEPUMEHTAIILHO, TO CYJUTh O BapUAHTaX JIOKAJTBHBIX
THIPAaTHBIX CTPYKTYp WOHA WIM WHOW YacTUIBI B PACTBOPE HAa OCHOBAaHMM H3BJIEKAEMBIX U3
9KCTIIEPUMEHTA YCPETHEHHBIX WJIM WHTETPALHBIX JAHHBIX MOXKHO JIMIIb OY€HB MPHOIN3UTENHHO.
3armoaHUTh COOTBETCTBYIOIIUI MPOOET TMO3BOJSIOT HEAMIUPUUYECKUE PACUeThl TPU HAJTUYUU
penpe3eHTaTUBHOTO  Habopa CHCTEM, MONENHPYIONMX HCKOMBIH  00BexT. MimmrocTparuit
BO3MO)KHOCTEH TaKOro IIOAXONA MOTYT CIYXHTb Pe3yJbTaThl, IIOJyYeHHblE HAMH INPH H3Y4YECHHUH
TUIIPaTUPOBAHHBIX HMOHOB HaTpusi W xJyopa. CTauuMoHapHbIE KBAaHTOBOXMMHYECKHE DAaCUEThI,
HalleJICHHBIC Ha OIpEACiICHHE BO3MOXKHBIX YCTOHYMBBIX KoH(uryparmii kinacrepoB Na'(H:0), u
Cl'(H20)n, *MUTHPYIOIINX THAPATHBIE CTPYKTYPhl HOHOB HATPHUS U XJIOPA B BOAHOM pacTBOpe, ObLIH
BBITIOJTHEHBI JUIsSI aKBAKOMIUIEKCOB, COAEPXKAIINX 10 55 MOJEKYN BOABL. J[J1s1 OLIEHKH SHEPreTHYECKON
MPEIINOYTUTENBHOCTH 3THUX CHUCTEM M ONTHMAJIBHOCTH PACIOJIOKEHHS M B3aUMHOI OpHEHTalMu
COCTaBIAIONIMX WX MOJEKYl OBUIM JOMOJHUTENBHO MPOBEACHBI MOJEKYISPHO-IMHAMUYECKHE
pacdeTsl psma KiIacTepoB B TpuOmkeHmn bopHa-Ommenreiimepa. B pesymerate  ObLIH
WACHTU(QUIMPOBAHBI THUAPATHBIE CTPYKTYphl OOBEMHOTO W IOBEPXHOCTHOTO THIIA, NpPUYEM B
3aBHCUMOCTH OT IPUPOIBI CONBBATHPYEMOTO HOHA (HATPHS MIIM XJI0Opa) UX 0COOEHHOCTH pa3nuyubl. C
YBEJIMUEHHEM YHCJIa MOJIEKYJl B COJbBAaTHOM OOOJIOUKE MOHA H3MEHSETCS OTHOCUTEIIbHAs
YCTOWYMBOCTh JTHUX THAPATHBIX CTPYKTYp M XapakTepHOE KOOPAMHAIMOHHOE YHCIO HOHA.
JonoiaHuTensHbIe BO3MOXHOCTH, MPEAOCTABIIsIEMbIE HEAMIIUPUIECKIMU pacieTaMu U HEIOCTYITHBIC
IIPU 3KCIIEPUMEHTAJIbHOM H3Y4YE€HHHM aKBAaKOMIUICKCOB JlakKe€ B ra30BOH (ase, — 3T0 MHPOpMAIUs O
pacmpenelnieHu BJEKTPOHHOW IUIOTHOCTH M MOJENHMPOBaHHE OTAEIBHBIX (PAarMEHTOB OONBIIOH
CHCTEMBI, YTO B COBOKYIHOCTH A€T BO3MOXXHOCTb CTPOUTH 00Jiee KOPPEKTHYIO (PU3MUYECKYIO0 MOJEIh
JUISL OIICHKH DHEPreTUYEeCKHX XapaKTepUCTHUK. B cilydae THUApaTHBIX KOMIUIEKCOB MOHOB HATPHs H
XJIopa 3TO TO3BOJIMJIO TONYYUTh W TEOPETHUECKH OOOCHOBaTh (DYHKIMOHAJBbHBIE 3aBHUCUMOCTH
SHEPIUH TUAPATALMU HOHOB OT KOHIIEHTPALMU PACTBOPA (YMCIIA COMBBATUPYIOIIMX MOJICKYI BOJIBI).
Pab6ota BeimonHena npu nogaepkke LleHTpa nazepHoil TEXHOIOTUHN U MaTepHAIOBEACHUSI.
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OIUHOYHBIE PEIKUE COOBITUS IUIOXO MOIIAIOTCS CTATUCTUYECKOMY aHAIU3Y, TTOCKOJIBKY Kaxaas
CIIydJaifHas peaiu3alus COOBITHS YHUKaNbHA. Eciy ske Mbl HabIt01aeM HEOOBIYHBIE CTATUCTHICCKH
BOCHPOM3BOIUMEBIE 3aKOHOMEPHOCTH, TO BOSHUKAET )KellaHUE OOBSICHUTh X HEKOTOPOU CIEIAIEHO
OpraHU30BaHHOMN CTPYKTYpPOU HCCIIEIyeMOro O0OBEKTa.

CHeKTphl MOTIOLEHUS PACTBOPOB PEAKUX CIyYalHBIX MAaKPOMOJIEKYISPHBIX KIACTEPOB
JIEMOHCTPUPYIOT BIIOJIHE PETYJISPHYIO, YCTOMYHUBYIO HEPAPXUUECKYIO CTPYKTYPY, KOTOPYIO JIETKO
MO>KHO MPUHSATH 3a MPOSIBIIEHUE CIIENNaIbHON BHYTPEHHEW OpraHU3alii HCCRAYEMBIX KIacTepPOB MIPH
W3y4YCHHUH BEILECTBA, IPUCYTCTBYIOILETO B cpelie B 00IacTu o)

CBEPXHU3KUX KOHIIEHTpAIUH. IIpumep cnekTpaibHOMU A
IJIOTHOCTH HEKOTOPOU €IMHUYHOMN peann3aly CHIIBHO
pa3pexEeHHON MaTPHIIbI CMEXHOCTHU rpada NpruBeAeH Ha
Puc. 1. Ecnu B34Th APYTYIO MPOU3BOIBHYIO MAaTpULy
CMEXHOCTH, OTBEYAIOIYIO COBEPILIEHHO IpYTroi
TOTIOJIOTUYECKON KOH(PUTypaunu CBSI3aHHBIX MEXKAY co00ii
€MHUYHBIX 3JIEMEHTOB, TOJTYYHUTCS TOYHO TaKas xKe
uepapxuieckasi CTpYKTypa CrieKTpa rnoryiomieHus [1].

Ha camoMm neite HaOMr0gaeMble CTATUCTUYECKHUE

3aKOHOMEPHOCTH C BECh Ma IPUYYUIMBBIM PETYJSPHBIM U A
HEPApXUUYECKIM TIOBEICHUEM O0YCIIOBIICHBI IIPOSIBICHUEM ~ — Ay Amax
TEOPETHKO-YUCIOBON CTPYKTYPBI PEAKHX CITyJalHBIX COOBITHI U HE TPEOYIOT MPHUBICYECHUS
HEKOHTPOJIMPYEMBIX (PU3UUECKUX COOOPasKeHHIA ISl KX OOBSICHEHHUS [2,3]. JIwo6oit ancamOb

CITy9aifHO CBSI3aHHBIX 3JIEMEHTOB BIOCTATOYHO MAJTBIX KOJIMYECTBAX, HAXOIAIIXCS B OOIBIIOM 00beMe
HHU3KOMOJICKYJISIPHOTO PaCTBOPHUTEIIS, TACT OBTOPSIOMIUNACS YETKHIA CUTHAJ, H300paXeHHBIN HPHC. 1.
C yMeHbIlIeHHEeM KOHLIEHTPALMH 3JIEMEHTOB MAKCUMYMBI OYIyT MOCTEIEHHO CTAHOBUTHCS HIKE, HO UX
MOJIOKEHNE W UEpAapXHUECKas CTPYKTypa OCTaHYTCS HEM3MEHHBIM H. B KOHIIe KOHIIOB B YHCTOM
pacTBOpE OCTAHETCS OMH LICHTPAIbHBIN MUK, KOTOPBII OTBEYAET MOHOMOJIEKYJISIPHOM Cpelie

[1] V. Avetisov, P. Krapivsky, S. Nechaev, Native ultrametriity of sparse random ensembles, J. Phys. A: Math. Theor., 49, 035101 (2016)
[2] S. Nechaev, K. Polovnikov, Rare-event statistics and modular invariance, Sov. Phys. Usp. 61, 99 (2018).
[3] S.K. Nechaev, Non-Euclidean geometry in nature, in “Order, Disorder and Criticality”, (ed. Y. Holovatch), WSPC @018)
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KBanToBas u kiaccuueckasi TEOpHs JEMOHCTPHPYIOT CHIIBHOE B3aMMHOE BIIHMSHUE, B UX MPEICKAa3aHUAX
00HapyXHUBAIOTCSl COACp)KaTeNbHble (DU3UUECKUE AHAJIOTHM M CBS3H. JSIpKU mpuUMep AaeT TEOpHs
HepeHoca MEKTPOHHOTO BO30yxaeHus Moiekyn Dépcrepa-Ilekcrepa-Tananuna (FRET) [1 - 3]. B atoii
TeopuH (HOPMYIIBL, TIOTyYEHHBIE B IEPBOM MOPSIIKE KBAHTOBOM TEOPUH BO3MYIICHUH U NIPU KITACCHUECKOM
pPacCMOTPEHUH, B TOYHOCTH coBmaaaioT. Jpyroit mpumep - sddexr Kasummpa [4]. Ero mepoe
JKCIEpUMEHTANIbHOE HaONlofieHue B JIMHAMHYECKOM BapuaHTe [5] 0Ka3aloch BO3MOXHBIM C
MCTIOJIb30BAaHHEM MaKPOCKOIMUYECKOTO MEXaHWYECKOIO BO3ACHCTBUS: KIacCH4ecKas TUHAMUKA IIPUBOJUT
31€Ch K POXKICHHUIO (DOTOHOB.

B pasButHe cBsi3u ABYyX (yHIaMEHTaIBHBIX (U3UUECKUX TOAXOJOB MBI CUMTAaEM LEIecO00pa3HbIM
BKITIOUNTH «KBAaHTOBOE BMEIIATEILCTBO» B KMHETHKY PaJAMKaJIbHBIX PEaKIHid, pealu3yonX, HanmpuMep,
TEHEpaIyio IEePOKCHaa Bojoponma. Pedbr mmer 00 ucmonb3oBaHmH  3PGHEKTOB, IMPEACKA3BIBAEMBIX
0000meHHBIM B [6, 7] mpuHOMIIOM HeompeaeneHHOcTH lel3enOepra Ui yBEJIMYEHHUS HACEICHHOCTH
CHHIJIETHOTO cOCTosHUs O, KHCIOPOIa MPM MEXaHUYIECKOM BO3IEHCTBUM Ha BOJHBINH PacTBOP.

Ot HOBBIC 3 dekThl omuckiBaeT Teopus [8, 9]. OHHM BO3HHKAIOT B KOPPEIHMPOBAHHBIX KOTCPEHTHBIX
coctosiHusX (GoToHOB. CyTb SIBJICHUSI IEMOHCTPUPYET raMHJIBTOHUAH C IIEPEMEHHOMN YacTOTOM:

H = ®*/2m) + (m/2)w?* () (). 1)

Pemenne coorBercTByromero raMmunsTonnany (1) ypasaenus Lpénunrepa:

Y(x,t) = (1 VAN e(t)) exp{ié(t)x?/2e(t)}, e(t) - KOMIUIEKCHAs HOpMUPOBAHHAs KOOpAMHATa.  (2)
[pé&nuaTrepoBcKoe 0000IIEeHNE IS HECTAlMOHAPHOTO TaMuibTOHWaHA (1), BO-TIEPBBIX, YBEIMYHUBAET
3¢ heKTUBHOE 3HAUYCHHE MMOCTOSTHHON [1mamka:

(6x)%6p? = h%/4(1 —r?). 3)
3nech I < 1—kodpduiueHT Koppersauu KOOPANHATE i HMITYIIbCA.

Bo-Bropsix, u3 (1) —(3) cuemyer, u4To B IHOGOM COCTOSHUM OCHMJIIATOPA CYINECTBYET pazdopoc (8p)? mo
UMITyIbCaM M, 3HAYWUT, MO KUHETHYECKMM OSHeprusiM. Ecmm stoT pa3dpoc Benwk (pu ' — 1),
peau3yloTCsl  BBICOKODHEPTeTHUECKUE — (IIyKTyalud, BO3MOXKHO, UW3MCHSIONIHE OOJBIIMAHOBCKOE
pacnpezienenue no temneparype mkeT~ (5p)2.

OTmeTuM, YTO B PACTBOpax IOJ BO3JCHCTBHEM HECTAIIMOHAPHBIX BUOpamnid MOTYT BO30YXKIaTbCs
TEYCHUS U BUXPH, YIIPABIISIEMbIC YPABHECHUSMH TOTO K€ OCIHMJISITOPHOTO THIIA, 4To 1 B 3ama4e (1) —(3).

[1] T. Forster, Zwischenmolekulare Energiewanderung und Fluorescens, Ann.der Physik, 437(1-2), 55-75 (1948).

[2] D.L. Dexter, Atheory of sensitized luminescence in solids, J. Chem. Phys. 21(5), 836-850 (1953).

[3] M. 1. Tananwus, TymieHue $IyopeceHIIMy pacTBOPOB MOMIOMAMUMH BemectBamu, JKITO, 21(2), 126-132 (1951).

[4] H. B. G. Casimir, D. Polder, The Influence of Retardation on the London-van der Waals Forces, Phys. Rev. 73 (4), 360-372 (1948).

[5] C. M. Wilson, G. Johansson, A. Pourkabirian, M. Simoen, J. R. Johansson, T. Duty, F. Nori, P. Delsing, Observation of the dynamical
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AHaNM3upyeMblii MpuMep - TeHepalus B Boje mepokcuaa Bomopoaa. Mosekynsl H,O, Ouonormuecku
aktuBHBL. OHU «runpoduibHein» H>O (Ha 2 aknenrtopa BOIOPOAHON CBs3M OOJNBIIE) U, CIENOBATEIBHO,
kiactepusyeMsl. [locnennue sKCepuMEHThI IPOBEAEHB! ¢ HACHIIIEHHEM PacTBOpa KUCIOPOAOM B IOJIE
BuOpanuii [1] m B MarautHOM Toje [2]. KiroueBoil MyHKT NMPUHATON HAMH KHHETHYECKOW CXEMBI
peaknuii [3] cBA3aH cO COMHOBBIM 3amperoM peakumii: cymepokcun Oze oOpasyercss MpHCOETUHEHUEM
3JIEKTPOHA TOJBKO K CHHIIETHOMY Kuciopoay ‘Oz ¢ Hy/leBBIM CIIMHOM, HO He K Tpuruietomy O, B
OCHOBHOM, CHJIBHO 3aCEJI€HHOM COCTOSTHHH.

BoiBenena oOmasi cuctemMa TEpMoO-, THAPOJMHAMHUYECKUX M KBAHTOBBIX YpPAaBHEHMH, OINHCBHIBAIOIINX
9KCepuMeHThl 1o reHepauud  H202 B BOOHOM pacTBOpe IOA BHEIIHUMH HECTalMOHAPHBIMU
BO3/IeHicTBUAMU. Ee aHanu3 BbIAETNI CIeyIolIe MeXaHU3Mbl ITPEOI0JIEHUS] CIIMHOBOTO 3alpeTa:

(i) anst MarHUTHOTO BO3/ICHCTBUS pPEILICHHWE 3TOW 3a/1a4l M3BECTHO [4] - MarHUTHOE IMOJIE paCHICTUISCT
OCHOBHOW TPUIUIETHBIN YPOBEHb HA TP MOIYPOBHS, CPEAHUN U3 HUX UMEET CIIUH, PaBHBIM HYIIO;

(i) BuOpamuoHHOE BO3NEHCTBHE BBI3BIBACT JIBWKGHHE pacTBOpa, B 3aMKHYTOM oObeMe
NPEUMYIIECTBEHHO BUXPEBOE; YBJIEKAEMbIC TEUCHUSIMU, B TOM 4HCie TypOyleHTHbIMU, MOJeKyisl Oz ¢
OOJNBIIMM MarHUTHBIM JIUIIOJIEM CaAMH CO3/Ial0T MarHUTHOE TI0JIe, «BHEIIHEE» TS OMMKAWIINX MOJEKYI
0] [5];

(iii) cTOMKHOBEHHUST MOJIEKYJT 32 BPEMSI IIPOBEICHHSI SKCIIEPUMEHTOB [ 1, 2] yCTaHABIMBAIOT PABHOBECHOEC
0OJBLIMAHOBCKOE pacrpesesieHHe M0 YHEPTusiM; 3aCeleHHOCTh CHHIVIETHOTO YPOBHSI MOXET OCTaBaTbCs
OYeHb MAJIOH, OIHAKO, M 3HaYCHUs KOHIIeHTpauun renepupyemoro H>O- B [1, 2] HeBbicokH, < 10 HMOIB;
(iv) BIIam B MOKpBITHE OOJBIIOTO CHHIIET-TPUILIETHOTO Aedekra suepruu (0.98 »B (11300 K)) moxer
BHECTH KaBUTALUS; JIOKAIBHBIA OOJMBIIMAHOBCKUH (DaKTOp CHIIBHO M3MEHSETCS - NPU aKyCTUYECKOM
(cotHu I'11) KaBUTaLMU — NABIEHUE U TEMIIEPATypa MOTYT BO3PACTaTh Ha HECKOJIBKO ITOPSIKOB.

B aT0 mepeuncienue BXOIAT U ABa HOBBIX KBaHTOBBIX d(dekra:

(V) amnamuaeckuit apdexr Kasumupa, OTKpBITHINA ¢ HCIOIB30BaHHEM MEXaHHYECKOTO BO3/eiicTBus [6], 1
YTO Ba)KHO JIJIS HaIEH 3a7a9, IMEIONTHN THIPOJUHAMUYCCKHIMA aHalor [7];

(vi) ekt CHIBHON YaCTOTHOW MOMYJISLUH, MPEACKa3aHHBIC JJIsi KOPPEIUPOBAHHBIX KOT€PEHTHBIX
cocrostauit horoHoB [8]; MaremaTHyecku OHH OJIHM3KH KITACCHYECKUM BUOPAIIUSAM; Pa3BUTHE 3TOM CBA3H B
B 331a4€ CO CIIMHOBBIMHM MarHUTHBIMH AUIIOSIMU — 9TO HOBAsi HHTEPECHAS 33/1a4a.
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I'muaucTeIe MHHEPAJIBl — CJIOUCTBLIC CUIIMKATBI, CTPYKTYpPa KOTOPLIX OOBIYHO COCTOUT U3 TpeX nmoa -
CJIOCB: OJHOI'O CJIOA OKTa3ApUUCCKH KOOPAUMHUPOBAHHBIX THAPOKCUIOB JABYX- WJIN TPEX - BAJICHTHLIX
METaJUIOB, 32)KATOT0 ¢ 00CHX CTOPOH JIByMs CIOSIMH KPEMHHIH-KUCIIOPOTHBIX TETPasqpoB. TeTpasapbl
SiO4 Ha IOBEPXHOCTH OPTaHU30BAHbBI B IECTUWICHHBIE KOJIbIIA, KOTOPHIC HMEIOT CHMMETPHIO, OJTH3KY
K rekcaroHaiabHoOH. OrpoMHOE pa3HOOOpa3ue COCTaBa M CBONCTB TAKUX CIOUCTHIX CHIIMKATOB CBS3aHO
C IIUPOKHUMH BO3MOXKHOCTSIMU TaK Ha3bIBAEMBIX U30MOPDHLIX 3amelyeHutl, Kak B OKTadIPUIECKUX, TaK
U B TETPAdIPUUCECKUX MOJICIOSX, YTO MPUBOIAUT K 00Pa30BaHUIO TIOCTOSTHHOTO OTPHUIIATEIIBHOTO 3apsii
Ha KPUCTALIHYECKON CTPYKTYpE, KOTOPBIH KOMIIEHCHPYETCS HATNIHEM JTOTOJTHATEITLHBIX KATHOHOB B
MEKCIIOEBOM MIPOCTPAHCTBE U HA TOBEPXHOCTH TAKUX MATepHaiIoB. MHOTHE U3 HUX JIETKO
TUIPATUPYIOTCS U CHOCOOHEI Ha0yXaTh B IPUCYTCTBUH BOJABI  , YTO SIBJISICTCS OJIHUM U3 Hauboliee
Ba)KHBIX CBOMCTB TJIMH IJI CaMBIX pa3HbIX TEXHOJOTMYECKUX HpI/IJ’IO)I(eHI/Iﬁ

HOCKOJ'IBKy 60JIBIHI/IHCTBO TJIMHUCTBIX MATCPUAJIOB JICTKO MPUTATHUBAIOT BOJAY B TOBOJILHO OOJIBIINX
KOJIMYECTBAX, OHU  OOBIYHO CUMTAIOTCS ruapoduibabiMu  (puc.l). CKITIOYeHHe COCTABIISIOT
KPUCTAJITUYECKUE CTPYKTYPBI, B KOTOPBIX N30MOP(HBIC 3aMEIICHHsI COBEPIICHHO OTCYTCTBYIOT (HATIP.
TalbK, MM POPWILINT), W HEUTPAIbHBI € HE3apPsSHKCHHBIC IMOBEPXHOCTU KOTOPBIX MPOSBISIOT SBHO
BBIpaKCHHBIC THAPOGOOHBIE CBOHCTRA.
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Puc.1. Mogeins kpucramia HaOyxaromeil iHbl (MOHTMOpHILTOHKTA) ¢ noHamu Na* u monekynamu H,O Ha noBepxHocTr. CripaBa rmokasaH
BHUJI CBEpPXY Ha CHIIOKCAHOBYIO IIOBEPXHOCTH KpUCTaUIa. 30MOpdHBIE 3aMeNIeHNsT B KaXKIOM CJIOE BBIICIICHBI IPYTHM I[BETOM.

OzHaKo, B OCIIEAHKE TO/bI 3Ta YIPOIICHHAs KAPTHHA TOIBEPRETCS CEPhE3HOMY [IEPECMOTPY B CBETE
LETIOT0 Psijia HOBBIX SKCIICPHMEHTAIBHBIX JIAHHBIX H PE3YJIbTATOB ATOMUCTHUECKOTO KOMITBEOTEPHOTC
mozenupoBanust [1, 2]. B yacTHOCTH, KOJIMYECTBEHHBIN aHATIN3 CTPYKTYPBI , TMHAMUKH M TOMOJIOTHH
CCTKU BOJOPOAHBIX CBSI3eH B CJIOAX BOJHBIX paCTBOPOB Ha MOBEPXHOCTH HECKOJBKUX TUITMYHBIX
[JIMHUACTBIX MaTEPHUAIIOB, TIPOBEICHHBIN 10 Pe3yIbTaTaM MOJICKYISIPHO-IHHAMUYECKOTO
MOJICIIMPOBaHUs ¢ OMOIIBI0 cunoBoro noist ClayFF [3], yoeaurenbHo moka3pIBaet, 9To OAHH U T Ke
CHJIOKCAHOBBIC TIOBEPXHOCTH TJIMH MOTYT MPOSIBISATH KaK MAPOPHUIbHBIC, TaK U THAPO(HOOHBIE
CBOIICTBA B 3aBHCHMOCTH OT TEPMOJMHAMHUYCCKUX MApaMETPOB COCTOSIHHU st cucTeMbl [4, 5] a Takxke
cocraBa BoIHOTO pactBopal6]. Hammane m3oMophHBIX 3aMelIeHniT 1 CTPYKTYPHOTO 3apsia HrPaeT mp
3TOM BaXKHYIO, HO BCE K€ BTOPOCTEIICHHYO POJib [6].

[1] J. Wang, A.G. Kalinichev, and R.J. Kirkpatrick, Asymmetric hydrogen bonding and orientational ordering of water at hydrophobic and
hydrophilic surfaces: A comparison of water/talc and water/mica interfaces Journal of Physical Chemistry C, 113, 11077-11085, (2009).

[2] B. Rotenberg, A.J. Patel, and D. Chandler, Molecular explanation br why talc surfaces can be both hydrophilic and hydrophobic, Journal
of the American Chemical Society, 133, 20521-20527, (2011).

[3] R.T. Cygan, J.A. Greathouse, and A.G. Kalinichev, Advances in Clay FF molecular simulation of layered and nanoporous materials and
their aqueous interfaces, Journal of Physical Chemistry C, 125, 17573-17589, (2021).

[4] J.W. Wang, A.G. Kalinichev, and R.J. Kirkpatrick, Molecular modeling of the 1@angstrom phase at subduction zone conditions Earth and
Planetary Science Letters, 222, 517-527, (2004).

[5] J.W. Wang, A.G. Kalinichev, and R.J. Kirkpatrick, Structure and decompression melting of a novel, high-pressure nanoconfined 2-D ice,
Journal of Physical Chemistry B, 109, 14308-14313, (2005).

[6] M. Szczerba, A.G. Kalinichev, and M. Kowalik, Intrinsic hydrophobicity of smectite basal surfaces quantitatively probed by molecular
dynamics simulations, Applied Clay Science, 188, 105497, (2020).
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Bonuslit pactBop Hutpurta Hatpusi, NaNO,, nMeeT mmpokoe npuMeHEeHHe B Pa3IMYHBIX 00JacTAX
IPOMBIIUIEHHOCTH. B 4YacTHOCTHM, €ro mpuUMEHSIOT B cdepe IPOU3BOACTBA OETOHHBIX U
KEJIe300€TOHHBIX KOHCTPYKIMH B KauecTBE IPOTUBOMOPO3HOW 100aBKM, a TaKkxke HHruOUTOpa
KOPPO3WH CTallbHOH apMaTypbl B >KeJIe300€TOHHBIX KOHCTpYKUusx [1]. JIas mporHo3wpoBaHUs BO
BPEMEHHU CBOWCTB OETOHHBIX U Ke1€300€TOHHBIX KOHCTPYKIIMH, UMEIOLIUX B CBOEM COCTaBE J100aBKY
NaNO., HeobOxomuMo TOHMMAaTh CBoWcTBa BomHOro pactBopa NaNO, u MexaHuU3MBI €ro
B3aMMOZAEUCTBUSI C LEMEHTHHIMH MHUHEpaJlaMd Ha (PyHOAMEHTAJIbHOM aTOMUCTHYECKOM YpPOBHE.
Meton KJIAaCCMYECKOM MOJEKYISIPHOM IOUHAMUKM KaK pa3 IO3BOJSET MOIy4aTh HMH(GOPMALHUIO O
CBOICTBax BOAHBIX PACTBOPOB U PACTBOPEHHBIX B HUX HOHAX HA 3TOM ypPOBHE.

[Tepen mpoBeseHHEM MOJEKYISIPHO-IMHAMHUYECKOTO MozeanpoBaHus BomHoro pactBopa NaNO:
ObUTa TIpOBEJCHA HOBas TapaMeTpHU3alMs 3JICKTPUUSCKUX 3aps/iOB U IapaMeTpoB MOTEHIIMAA
Jlennapa-Jlxxonca y atomoB nona NO.'. [lapameTpuzamusi IpoBoaMIIaCh HA OCHOBaHUM PE3yNIbTaTOB
pacyeToB CTPYKTYPHBIX CBOWCTB pacTBOpeHHBIX HOHOB NO2 B Bozme, NOIYy4EHHBIX METOAOM TEOPUHU
(GyHKIMOHANA 3JIEKTPOHHOW TIUIOTHOCTH [2]. Takke, OpHEHTHPYSCh Ha JaHHBIC KoJeOaTelbHOM
CIEKTPOCKONHNH, OBUIM ONpeAeieHbl BEMUYMHBI YNpyrux KoHcTaHT cBsa3eidd N-O M paBHOBECHBIX
3HaueHnit yma O-N-O g ommcanust BHYTPHUMOJICKYISIPHBIX B3ammozelcTsuii B moHe NO2.
[TapameTpsl ruApaTHpOBaHHOTO MOHA Na' MpUHUMaMCh TaKUMH ke, Kak mapameTpsl Na* B Monmenu
cuiosoro nons ClayFF [3]. Jlansblii BBIOOp 00ycIOBIEH TeM, YTO B JaJbHEHIEM OyJeT MPOBOIUTHCS
MOZICTUPOBaHUE B3auMOZEWCTBHE BOAHOTO pacTBopa NaNO; ¢ pa3iuYHBIMH EMEHTHBIMH
MuHepanamu. J[Js MO TMpOBaHUS BOBI HCTONb30Baack Mmoaeib SPC/E [4].

B pesynbrare MoaenupoBaHus ObUIM NOJY4YEeHbl CTPYKTYPHBIC U JMHAMHYECKNUE CBOWCTBA BOAHOTO
pactBopa NaNO>, a Takxke KojeOaTelbHbIE CIIEKTPHl KaK PacTBOpa B LIEJIOM, TaK U B OTAEIBHOCTH
MOJIEKYJl BOABI M TUAPATUPOBAHHBIX MOHOB. Kpome Toro mcciemoBanack CTPyKTypa M JWHAMHKa
runpatHoi 06o010ukn noHOB NO;™: YHCIIO BOMOPOIHBIX CBsI3eH, PUXOISIIUXCS HA IOHOP/AKIENTop, a
TaK)Ke BPEMsI JKU3HH BOJOPOIHBIX CBsi3eil. MOOMIIBHOCTh MOHOB M MOJIEKYJ BOIBI B PACTBOPE TaKKe
ObL1a orleHeHa Yepes ko3 ummenTsr camoaudy3un.

Paboma evinonnena ¢ pamxax Ilpoepammol ghyroamenmanvuvix uccieoosanu HUY BIID ¢ 2019-
2021 eo0ax. Hccnedosanue 6bIiNONHEHO C UCHONL30BAHUEM CYHEPKOMNbIOMEPHO20 KOMNIEeKCd
HUY BIIID [5]. Asmop evipasccaem 6razodaprocmv ceoemy nayunomy pykosooumenio A.IT Kanunu-
uegy 3a YeHHble COBeMbl NPU GbINOTHEHUU OAHHOU pabomul.

[1] J. Tritthart and P. Banfill, Nitrite binding in cement, Cement and Concrete Research, 31, p. 1093-1100, (2001).
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Cpenu CBOWCTB U SIBICHHH, XapaKTepHBIX A7 MHOTHX BOIHBIX PAacTBOPOB HEOPTaHWYECKHX U
OpPraHMYeCKUX COCIUHEHHH, O0C000e MEeCTO 3aHMMaeT CTekiooOpasoBanue [1]. W3ydenue
CTEKIJI000pa3yIOIMX BOJHBIX PACTBOPOB, MpPU TEMIeparypax >KWJIKOTO a30Ta NpPEeBPalIalomuxcs B
CTEKJIa C BOJAOPOIHBIMHU CBSI3IMHU, MHTEPECHO KaK B HAYYHOM, TaK W B NpaKkTHYeckoM TuiaHe. OHH
MPUMEHSIOTCS B KPHOXHMHUYECKOM TEXHOJOTMH TBepAOo(a3HbIX MaTepuaioB, (HapMaKoIOTHH,
KpHUOOHMOJIOTUM U KPUOMEAUIMHE. YHUKAIBHOCTh M LIMPOKHE BO3MOXKHOCTH MCIIONB30BaHHUS TaKUX
pacTBOpoB OOYCJIOBJIEHBI TEM, YTO MHOTHE M3 HHX MOTYT BBICTYNAaTh B Ka4eCTBE KPHOIPOTEKTOPOB,
CIOCOOHBIX 3aIUINATh OMOMATEPHANT OT KPUCTATUTU3AINH «KJICTOYHOW» BOJIBI, MPUBOMSIICH K rudenn
KJICTOK Ha CTaJIUsIX €ro KOHCEPBAIMH U PACKOHCEPBAIIUH.

Lens HacTosmel paboTh 3aKimroyanack B ToM, 4To0bl Ha npumepe cuctembl HCOOH-H,O BriepBrie
Ha MOJIEKYJSIPHOM YPOBHE YCTaHOBUTb MEXaHU3M SIBJICHHS CTEKJIOOOpa30BaHUsI B BOAHO-
HERJICKTPOJIUTHBIX cHcTeMax. lccienoBaHue BBITIOJIHEHO METOJAaMHM KaJOPUMETPUM M KBaHTOBOU
XUMUHU. AHaJIM3 U UHTEPIpPETalts [IOJYUSHHBIX Pe3y/IbTaToB IPOBEIEHBI C YUYETOM 3aKOHOMEPHOCTEN
oOpa3oBaHus ycToi4nBbIX rerepoacconuaro (I'A) ¢ H-cBsi3siMu B OuHApHBIX pacTBOpax [2].
Crexnoobpazosanue B cucteme HCOOH-H.O wumeer mecTo npu MOJIBHBIX COOTHOLIECHHSX
koMItoHeHTOB 1:2-3:2. Ha Ttepmorpammax ctekon coctaBoB 1:2, 1:1 u 3:2 oOHapyXeHBI Tpu
tepmudeckux 3ddekra: crexnoBanue (oxomo -130°C), kpucTaIM3AIKMS U TUIABICHUE KPUCTAJLIOB.
Metonom Tteopuu ¢yHKuuoHana miaoTHocTH (TOII) paccunTaHbl CTPYKTYpPBl M JIHEPreTHYECKHE
napaMeTrpsl (parMEeHTOB MMOJUMEPHBIX LEMOYeK, cocrosammx u3 kommiekcoB HCOOH-2H,0,
2HCOOH)2-2H,0 u 3HCOOH-2H,0 oxroro unu a8yx BumoB. IIpemamoxkeHa METOIUKA, TO3BOJIHUBIIIAS
CPaBHUTHb DE3YJbTaThl KaJOPHUMETPUYECKOTO MCCIEIOBaHUA OOpa3liOB pPa3HbIX COCTaBOB C
paccuMTaHHBIMM METOAOM KBAHTOBOM XHUMHMH JHEPTeTHYECKHUMH IapaMeTpaMHu (pparMeHTOB 3THX
00pa3noB. JTO [ajJ0 BOZMOXHOCTh Ha MOJIEKYJISIPHOM YPOBHE WHTEPIPETHPOBATh BCe HAOIIOAaeMbIe
B OKCIIEpPUMEHTE TepMUUecKue 3PPEeKThl, B TOM yHciie OOJBIIYIO0 TEIUIOEMKOCTh CTEKOJI COCTAaBOB 1:2,
1:1u3:2.

YcraHoBIeH MeXaHHU3M siBIIeHUs cTeknooOpasoBanus B cucteMe HCOOH—-H:0. Ilokazano, uTo:

- KIIIOUEBYIO POJIb B HEM MIPAIOT HE OTAENIbHBIC MOJIEKYIBL, a ['A;

- Ha OCHOBAHHH PE3YJIbTATOB PACUETOB, BHIIOIHEHHBIX MeTooM TOII, MOXXHO OLIEHUTH CTPYKTypHBIE
U DHEPreTHMYECKHE XapaKTePUCTUKM TOJIMMEPHBIX LEMOYeK, MPHUCYTCTBYIOIIMX B CTEKJIaX U
KpHUCTaJUIaX, ¥ MIpeJCcKa3aTh IPaHULIbl 00JIACTH CTEKI000pa30BaHu,;

- corlacue JaHHBIX HKCIIEPHUMEHTa U pacyueTa MO3BOJISIET Ha MOJEKYISIPHOM YPOBHE YCTaHOBHUTDH Kak
ob0mue s o0pa3loB pa3HBIX COCTABOB, TaK M WHIWBUAYaJbHBIE OCOOEHHOCTH MPOLECCOB
CTEKJIOBaHUS, KpUCTAJUTU3AIMH U IJIaBJICHHUS KPUCTAIIIOB.

BrIsiBIIEeHO NpHHIUNHMATIBHOE pa3IMuUe COCTABOB CHUCTEMBI, JIGKAIIMX BHYTPH W BHE OOJIacTH
CTEeKJI00Opa3oBaHus. B mepBoM ciiydae NpakTU4ECKH BCE MOJIEKYIIbI CUCTEMBI MOI'YT OOBEIUHUTHCS B
0ECKOHEUHYIO TOJMMEPHYIO LETMOUKY, 3BEHbSIMH KOTOPOH SBISIOTCS MOJIEKYJBI MM KOMIUIEKCHL. Bo
BTOPOM Cllyyae B CHUCTEME MMEIOTCS YacTHIbI, cOcOOHBIE 0Opa30BaTh MPOYHBIE CBS3H TOJBKO C
OJIHUM 3BEHOM IICTIOYKH, YTO OJIOKHpYeT (opMHUpOBaHUE MOIUMEPHBIX CTPYKTYpP HEOTPaHUYEHHOMN
JUTUHBI.

[1] . A. Kupunenko. BogHo-31exTponuTHbIe cTexioobpasyromue cucremst (M; Kpacann), (2016).
[2] E.G. Tarakanova, G\V. Yukhnevich, I.S. Kislina, V.D. Maiorov, Structure and regularities of formation of H-bonded complexes in
aqueous and nonaqueous binary solutions, Phys. Wave Phen., v. 28, pp. 168-175 (2020).
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AToMBI Si 00pa3yroT TeTpadAPHUCCKH HAMIPABICHHBIC KOBAICHTHBIE CBSI3H. 4 MOJIEKYIIBI BOJIBI
— TeTpadApUIecKH HaIlpaBJIeHHBIE BOHOPOAHBIE CBs3u. Kpucrammmueckue dopmsr Si, SiO2 u H.0
YacTO HM30CTPYKTYPHBI, & KOPPESIHOHHBIE (PYHKIHH pPaCHpENeNIeHHsT TEeTPadIpUYecKuX aTOMOB B
amop¢HbIx Si, SiO2 1 BogHOM aMOp(HHOM JIby HH3KOH IDIOTHOCTH OJJMHAKOBHL. [Ipy HarpeBaHuu Bce
3T aMoOp(HBIE BelleCTBA HECMOTps Ha OOraThlii MOMUMOP(PU3M MEPEXOIIT B CTPYKTYpy THIIA
coanepura. [lepexos HOCUT KOOTEPATUBHBIA XapakTep. DTO MPHUBEIIO K MPEATONIOKEHHUIO, YTO XOTS
JATBHUN TIOPAIOK B MEPEUNCIEHHBIX aMOP(HBIX BEIIECTBAX OTCYTCTBYET, HO MOXET OBITh MOPSIOK
Ha CPEHUX PACCTOSHUSX, MPEBBIMIAIONINX pa3Mep MepBO KOOPIWHAIIMOHHON cdephl, MpUIeM 3TOT
MOPSIIOK CXOMHBIA y BceX Tpex BemiecTB. [Ipu 3TOM BCTalm BOMPOC O TOM KaKOB 3TOT MOPSIOK H
KaKOBBI Pa3Mephl MOJ00HBIX YIIOPSAOYCHHBIX 00JacTeil, eClii OHHU CYLIECTBYIOT.

[IpsiMbIe SKCTIEPUMEHTATBHBIE METOJBI OMPEICSICHHSI TTOJO0HBIX CTPYKTYpP OTCYTCTBYIOT,
MOATOMY pellaTh YKa3aHHYIO Mpo0IeMy MPHIILIOCH ITyTeM MOJCITHUPOBAHUS CTPYKTYPHI U TIPOBEPKH €
COOTBETCTBHUSl JKCIIEPUMEHTAIILHBIM JaHHBIM. EcTh ABa moaxoma K MojaenupoBaHuio. OawH
3aKIII0YaeTCs] B CO3[JaHHU YHOPSOOYEHHOW CTPYKTYphl B €BKIMAOBOM MPOCTPAHCTBE OONIbBIIEH
pPasMEpHOCTH WM B HWCKPUBICHHOM MPOCTPAHCTBE M MOCIEIYIOIIEM MPOEHUPOBaHNH 00aacTeit
KOHEYHOTO pa3Mepa B €BKJIMAOBO TpexmepHoe mpocTpanctBo [1]. Jpyroit moaxom cOCTOMT B
CO3MITaHUW CTPYKTYp VIOPSIOUYCHHBIX O00JacTel KOHCTPYHPOBAHHEM U3 KPHUCTAIUIMYCCKUX W
HEKPUCTAJUTMYECKUX MOJIYyJIEH — TPEXMEPHBIX 3aMKHYTBIX IIE€TENh CBSA3EH, B KOTOPHIX COXPAaHSIIOTCS
CTepPEOXUMUYECKHUE TTapaMeTphl cBsizei [2].

O06nacTp JTOKAJILHOTO TOPSIAKA, MOJyYEHHAs C TOMOILBIO TIEPBOTO MOAX0/1a, UMEET CTPOCHUE B
BHJIC TPOEKIIMH HEKOTOpOH obmactw moiuToma 240 B TpexmepHOEe MpOocTpancTBo [1]. DTta Momenb
XOpOIIIO OMHMCHIBAET 3JEKTPOHHBIE CBOWCTBA MOJYMPOBOAHUKOB |V Tpynmbl, HO HESICHBIM OCTaeTcs
BOIIPOC O CTPYKTYPHOM MEXaHU3ME IIepexoAa B CTPYKTYpy Tumna cdajepura NpH HarpeBaHHUH.
[MpuMeHsist BTOPOH MOJIXOM, YAaJIOCh MOCTPOUTH MOZETh aMOP(QHOTO BEMIECTBA W3 TETPadAPHUEKUX
aToMOB [2], 1y KoTOopod ObUT HalGH CTPYKTYpPHBIH MeEXaHU3M Iepexojia B CTPYKTYphl THUIIa
chaneputa, BOpUUTAa M MOJUTUIOB [3]. DTy MOZEIb MOXHO OO0OOIIUTH TaKKe Ha amMop(HbIC
moaynpoBogauky Tuma (8 — N) u amopdubie MeTamis [4].

[IpaBooOmogOOHOCTS BTOPOW MOJENW TMOATBEPKAACTCS W TEM, YTO HEKPHCTAIUIMYECKHE
MOOYyJH, UCTIOJIL3YEMBIC B 9TOH MOACIIU, MOT'YT IOIIApHO BCTPAMBATHECA B CTPYKTYPHI THUIIA ajiMasa U
BIOPIIMTA, YTO MO3BOJHMIIO OOBSICHUTH OCOOCHHOCTH paclpeseieHnsl puMeceld a3ora B anmMase [5] u
0COOCHHOCTH CBEUCHHsS TIOJIOC CIICAOB JBWXKCHHs AMCIOKanuii B kpucrauiax CdS co crpykrypoit
THIIa BropIuTa [6].

[1] R. Mosseri, D.P. DiVincenzo, J.F. Sadoc, M.H. Brodsky. Polytope model and the electronic and structural properties of amorphous
semiconductors. Phys. Rev. B 32(6), 39744000 (1985).

[2] H.A. BynberkoB. Mozenb TUCIHUPAIMOHHON aaMa30mon06Hoi amopdoii cTpyktypsl (JAAC) u 3HaueHHe BO3MOXKHOCTH 00pa30BaHUs
mukposkiiodennii JIAAC B Oe3mucinokarmodaoM kpemunn. Jlokin. Akax. Hayk CCCP 284(6), 1392-1396 (1985).

[3] E.A. XKenurosckas, H.A. BynbenkoB. Mopy/ibHBIH {M3aiiH JIOKaJIbHO YIIOPSA0YEHHBIX TeTpasapudeckux crpykryp Si, SiO; u HpO. I.
Vi3ydyeHne BO3MOXKHOCTH KOOIEPATUBHOM JIOKAIBHOM KPUCTAIUTM3ALKMU B UX amopdHoi martpuie // Kpucramiorpadus 53(6), 1126-1137
(2008).

[4] E.A. XKenurosckas, H.A. BynseHkoB. MoaynbHBIil AW3aliH JIOKAIBHO YIIOPSIOYSHHBIX TETpadApuuecKux cTpyktyp. 1. Ux o6obuieHne
IUIs aMOp(HBIX JIeMEHTapHBIX HOIypoBogHUKOB (8—N) 1 Meramyeckux crekoi. Kpucrauiorpadus 57(6), 859-867 (2012).

[5] H.A. BynbenkoB. KoomepaTuBublii (OMMOIYIBbHBIN) MEXaHH3M OOpa30BaHUS PA3IUYHBIX MPCHHUIINTATOB B OE3IUCIOKANHOHHOM
kpemunw. Jlokn. Akax. nayk CCCP 290(3), 605-610 (1986).

[6] 10.A. Ocumbsia, B.JI. Herpuii, H.A. BymbenkoB. OcOOEHHOCTH JIFOMUHECHIEHIIMA ¥ HOBBIA THI KOHQHUIYPAIIMOHHBIX Je(PEKTOB B
ruiactuyecku aedopmupoBanubix kpuctauiax CdS. Wss. Akan. nayk CCCP, Cep. ¢usuu. 51(9), 1458-1464 (1987).
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[IpencraBiaeHsl UTOTM MOAETUPOBAHUS MO3UIUH siep BOJOPO/Ia M KHUCIOPOia B KJIacTepax BObI,
COCTOSIIIIMX M3 JIBYX, TPEX U IIECTHU MOJIEKYJI C TOUKH 3PEHUS PSIMOT0 BBIYUCIUTEIBHOTO
skcnepuMeHnTa. [IpuBiekaercs panee pa3paO0TaHHbBII aBTOPOM CIIOCOO YHCIIEHHOI'O PELIeHHUs
ypaBHenus llpeanurepa, kK OTopblit ocHOBaH Ha Metoae Monte -Kapmo [1-3]. Yka3zauusliii criocod
3apeKoMeH10Ball ceOsiBecbMa 3 EKTUBHBIM ¢ TOUKH 3PCHMS 3aTpaT MAIIMHHOTO BpeMeHH. B kauecTs
BXOJIHBIX JIaHHBIX MCIOJIb30BaHMS pacCMaTpUBAEMOI0 MeTO/ia perieHns ypasHeHus Llpeaunrepa
BBICTYMNAIOT CPEIHUE MTO3H IIMM YACTHL, BXOSIIMX B KBAHTOBYIO CUCTEMY, ISl pacyeTa KOTOPHIX ObLI
paspaboran apyroi Meton [4,5]. B paMkax MeToa MOCTPOSHHS CPEAHUX MTO3UIINI KBAHTOBBIX YaCTHII
BBISICHWIJIACh, YTO BO3MOKHO IOCTPOUTH MHOXKECTBO KOH(UTYpaluil Ipy OJHOHM U TOH K€ SHEPIUH
JMCCOLMAIIMY KB aHTOBOW CHCTEMbl. FIMEHHO 3Ta MHOKECTBEHHOCTh Ha IPUMEPE KJIaCTePa BOJbI
BBI3BIBAET OCHOBHOM TeopeTHdeckuil nHTepec. Ha prcyHke HIKe IpHUBEIEHBI IO pacCesHUs
KBaHTOBBIX YaCTHII, BXOJSIIMX B UTOTOBbIE KOH(DUTYpAILIH H30MEPOB AUMEPA, TPUMEPa U reKcamepa
BO/JIbI, KOTOPBIC TIOJTyYEHBI B paMKax MPeAjoKEHHOTO METo/1a (P POBOTO MOIEIUPOBAHHS KIIACTEPOB
BOJIBL.

Obaaka paccesinng KBANTOBLIX MACTHI ObaaKa paccesnust KBANTOBBLIX HACTHIL ANMCPA BOALI Of.aaKa paccesnus KBANTOBRIX HACTHI IIMEPA BOILI
JMMepa-BOL (reomerpus B gopye okTaIpa) (reomerpust KBaMomMoMepnoro Gopmara)

4 4.
4 4 4 4
2 2 2 2 2 2
0 0 0
) ; X , 3 X .
) 2 ) 2 7 2 y X
4 4 4 4 2 2
Obaaka paccesinns KBAHTOBLIX 4ACTHIL Ofaaka paccestus KBAHTOBLIX HACTHIL Ob.1aKa paccesHus KEAHTOBLIX 4acTuy

TPUMEpPa BOAbLL TPHMEPA BOAKE reKcaMepa Bokl B popme OKTAAPA

vy ©

[1] ITnoxomnuxos K.O. O6 oxHoM Metoze uncieHHoro pemeHns ypasHenust Llpenunrepa// Maremarnueckoe mopenuposanue, 2019, 1.31,
Ne8, ¢.61-78.
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25] ] Monekynsl TBA 1 TMAO uMeroT 04eHb OX0XKYI0 GOpMy U
20} S— MPaKTUYEeCKH OJJUHAKOBBIN pasMep. OHaKO MapHbIe
] ——TMAO around TMAO] | KOPpEISHOHHBIE (QYHKIIMU PacipeaeIeH st TAKUX MOJIEKYJ B

BOAHBIX pacTtBopax ( Pwuc.1) cunpHO oTnmyatorcs. [ 'maBHoe
OTJIIMYHE B TOM, YTO B pacnpeaeneHud mosekyil MAO nepBbiii
MaKCUMyM OYE€Hb HU3KHH, Ja)Ke HIDKE BTOPOTO. MBI mojaraem,

G 08 08 o M2 14 YTO TAKHM 00pa30M IPOSBISIETCS pa3HUIIA CTPYKTYPBI
Distance between centres, nm

THPATHBIX 000JI0YEK AaHHBIX MOJIEKYJI.
B nanHo#i paboTe Mbl H3ydany THApaTHbIE 000I0YKH MOJIEKYI
TBA[1] u TMAO [2] B BOAHBIX PacTBOpax ¢ MOJbHBIMHU
JTOJISIMH 3THX MOJIeKyJ1, paBHBIMU 0.01. [[71s1 Ka)Kmoi MOJIEKYITb!
BOJIbI MBI OTIPEJICIISIITN PACCTOSTHUE JI0 OJIMKaWIeld TOUKH Ha
noBepxHocTH Ban -pep-Baanbca oprannueckux MoJjexkysl u
YIJIBI MEXAY HAalPaBJICHUEM Ha 3Ty TOUKY U BHYTPCHHUMH
BEKTOpaMH MOJIEKYJIbI BOJbI. [lanHas na(opManus mo3Boimia
HaM pas3zeiy Th TUAPATHBIE 000JIO0YKH HA CJIOU C OIM3KUMHU
opueHTanusIMU. OnFicaHue OPUEHTAITUH TIPOU3BOIAIIOCH C
MOMOIIBIO TIOJX0AA, Pa3BUTOMY HaMu B [3  -4]. IlonoxeHus
MOJIEKYJ BOABI ONMMKAMIINX OPUEHTALMOHHBIX 000JI0YEK MBI
OTIHCHIBAJIM OTHOCUTENILHO COOCTBEHHBIX CHEPHUECKIX CHCTEM
koopauHat mosiekys TBAu TMAO, 3anansbix cornacHo Puc.2
3nech d — AWMONBHBIA MOMEHT, @ BEKTOp  Fec IapajuiesieH
OTpE3KY, COEANHSIONIEMY LIEHTPBI aTOMOB YIJIEpOa ABYX
MeTHIbHBIX Tpynn. Ha Puc.3 nokasansl pacnpeneneHus
{cos(0), ¢}  MOMOKEHMIT MOJIEKYIT BOJIBI B OmKaiimx
OpHEHTALOHHBIX 000JI0YKaX, B KOTOPBIX MOBEpXHOCTH Ban -
: 'S nep-Baanbsca MosieKys1 BOAbI M OPIaHUKHU IIEPECEKAIOTCS APYT C
WG TAD! . ' Bt npyroM. CBepxXy TIpUBEIEHO pacrpeaencHue BOam3u TBA,
Puc.3 cam3y BOmm3n  TMAOQO. Oxkpacka co OTBETCTBYET IIKajlaM,
MOKa3aHHBIM CIIpaBa. 3HAUCHHUS  paclpeie]CHUN paBHBI
OTHOIIEHHMIO MJIOTHOCTH MOJIEKYJI B IJAHHOM TOJIOKEHUH KUX CPEIHEH TIoTHOCTH. HazBaHus aTOMHBIX
IPYMII IOKa3bIBAOT HAIPABJIECHUS HA LIEHTPbI KHUCIOPOAOB U YIJIEPOJ0B OpraHuuecKux Mojexyi. Ha
000MX pacrpeieNeHUsIX TIaBHbIle MAKCUMYMBI COCTABIISIOT MOJIEKYJIbI BOABI, 00pa3yloliye JOHOPHYIO
BOJZIOPOJTHYIO CBSI3b C aTOMOM kucnoposa. Onnako Bomm3n  TMAO nmMeercs emé oliH MaKCUMYM B
HATPaBJICHUH TUIOJIBHOTO MOMEHTA, B KOTOPOM MOJIEKYJIBI BOJBI 00Pa3ylOT CIa0yI0 aKIENTOPHYIO
CBSI3b C LIEHTPAJIBHBIM a30TOM 3TOH MOJIEKYJIbL. B pe3ynbTaTe KOJIMUECTBO BOJBI B IIEPBOM
opueHTanmonHon obomouke TMAO okassiBaercs Ha 1-1.5 Monekynbl 6onbie, uem y TBA. ®opmupys
okoio TMAOQO He oauH, a ABa ’KECTKO MO3UIIMOHUPOBAHHBIX MAaKCUMyMa, BOJa CUIbHEE YMEHbBIIACT
BO3MOXHOCTB ApyruM Moiekyiaam T MAO nopoiitu K LeHTpalbHOM.

[ 60 120 180 240 300 I
Water around TBA ¢, degrees
9, @dxans

[1] E. . Kagusis, A.B. Anukeenxo, H.-H. Mensenes, CtpoeHre BOAHBIX PACTBOPOB TPUMETUIAMHHOKCH/1A, MOYEBUHBI H X cMecH, JKypH.
CTPYKT. XuMuH, T. 59,Ne2, ctp. 359-367, (2018).
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T'upparauus paccMaTpuBaeTcsi 1O M3MEHEHHUIO MaKCUMyMma KOMIUIEKCHOM —IUAJIEKTPUYECKON
MPOHUIIAEMOCTH  BOABI HAa  TPeX YPOBHAX  MPOCTPAHCTBEHHO-BPEMEHHOH  OpraHHM3aliH
cucTeMbl .HHU3KOYaCTOTHBIN CKIIOH U IpeJieNl MaKCUMyMa TIPEACTaBISET JUIEKTPUIecKas KOHCTaHTa
pacTBOpoB EKTPOANTOB. OHA KOJHMYECTBEHHO CBs3aHA C TEPMOANHAMHYECKUMH XapaKTePUCTUKAMH
1 k03(pPuIMEeHTaMu aKTUBHOCTH B PacTBOpax coier. (3To MOKHO Tokaszars). O0macTh MakCuMyMa
XapakTepu3yeT JUHAMHUKY MOJIEKYJ BOABI B THAPATHBIX 000II0YKaxX depe3 BpeMs TUAIEKTPHUECKON
penakcanyy cucTeMbl ( HaMH SKCTIEpUMEHTaNbHO u3yueHo 6onee 30 cuctem). Ero BICOKOYAaCTOTHBIH
Mpezie OTBEYAET AIEMEHTAPHBIM poueccaM ruapatauuu. s 06:1acTH MUITMMETPOBBIX BOJIH BaKHO
TO, YTO JIA0OpaTOpHBbIC O3KCIIEPUMEHTAJIbHBIC JaHHBIC TIPEICTABISAIOT CyMMapHblE HM3MEHEHHUS
KBa3HONTHYECKNX KO3 QUITMEHTOB pacTBOpa, ONpeeNsieMbIX CYMMOH JIUTOJBHBIX M HOHHBIX TIOTEPh,
OCTAIOUIMXCA 3HAYMMBIMH B MHJUIMMETPOBOM o0OnacTH crekrpa. B ciydae BOAHBIX pPacTBOPOB
HEINIEKTPOJIUTOB HaOIIONAIOTCS MX OHO3HAKOBBIE H3MEHEHHSI TI0 CPaBHEHHIO C BOAOH. [IJis BOAHBIX
PacTBOPOB AIEKTPOIUTOB XapaKTePHBI pa3HO3HAKOBbIE 3Q(eKThl. B ciydae MOBBIIICHHOW THApaTalluK
(monoxxurenpHas THApaTaIis HOHOB 110 CamMoniIoBy) K03 (OUIIMEHTH! OTPaKEHUS HA MUJUTUMETPOBBIX
BOJIHAX TIANAIOT., a B clydae Cla0oW Tuaparanuu (OTpullaTeNbHas THUApaTalys) OHH PacTyT HpH
mepexofie OT BOABI K pacTBOpPY. OTO OTBEYAET MPOTHBOIOJIOKHOMY H3MEHEHHIO KO3()(UIMEHTOB
M3ITy4eHUs] PacTBOPOB. PacTBOPBI KHCIOT, JUIA KOTOPHIX XapaKTepHa IOBBHIMICHHAS aHOMAJbHAsS
AIIEKTPOTIPOBOIHOCTH PACTBOpPA, TAKXKE JAIOT MAJCHUE M3IYYEHUS TPH YBEIWUSCHHH KOHIIEHTPAIUN
pactBopa. Bce 3T0 00yciaBnuBaeT pa3HO3HAKOBBIE KOHTPACThl HM3IIyYeHHS B pa3HBIX pPacTBOpax
3NEKTPOIUTOB U BO3MOXHOCTH J100aBOYHOTO MepepaclpeaeiIeHus] SHEPTUH U JUHAMUKU YacTHI B
MHKPOHEOIHOPOJHBIX BOJHBIX CpeJax Ha MIDIMMETPOBBIX BOJIHaX BO3MOXHO 3TO MPHUMEHHMO B
TEXHOJOTMYECKOM NMpakTUKe. JJOKHBI MPOSBIATHCS OnoJIoruyeckie 3pQeKThl MUILTUMETPOBBIX BOJIH,
CBSI3aHHBIC C PAJAMOSPKOCTHBIMH KOHTpacTamMu W JuddepeHnranieii WOHOB Kalds W HaTpus B
MEKKIETOIHOMN KHUIAKOCTHU U UTOIJIa3ME.
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The physicochemical properties of highly diluted antibodies to IFNg (hd-anti-IFNg) have been
characterized spectroscopically [1]. These results havesuggested that hd-anti-IFNg are self-organizing,
dispersed systems in which nano -objects are formed. Self -organization of hd-anti-IFNg may be
accompanied by a change in theirproperties as compared with similarly treated water. Additionallythe
hd-anti-IFNg solutions might contain aggregates of initial antibodies ( Abs) associated with gas
nanobubbles, which remain in a multiple times -diluted liquid because of the flotation effect [2]. In
addition, piezoelectric immunosensor assay s investigating the interaction between IFNg and IFNg -
specific Abs suggested a biological effect of the hd-anti-IFNg on its target IFNg [3]. The presence of
biological activity of a substance after a process of serial dilutions has been termed “released-activity”
to emphasize the technogenic source of this activity[4]. The goal of the present study was to investigat
if there is a conformational change in  IFNg in the presence of hd-anti-IFNg that might contribute
mechanistically to released-activity.

To thisend, high-resolution solution NMR spectroscopy using a Bruker Avance 900 MHz
spectrometer was used to detect protein conformational changes in IFNg Hd-anti-IFNg (the theoretical
concentration of initial Abs might be 2.5x10%* mg/ml) or placebo (hd-water) were added to NMR tubes
containing **N-labeled IFNg. Two-dimensional *H-*N spectra were acquired using TopSpin version 3.(
software, processed and analyzed using NMR View andSparky software as described [5]. A total of 13
peaks had shifted after addition of the hd -anti-IFNg to IFNg. The corresponding alterations were not
observed in IFNg in the presence of placebo. The amino acid positions affected were A9, E39, E40,
D42, 145, Q47, 150, F82, F83, and S85, aswella sV117, A119, and E120 at the C -terminus of the
protein. The data support the conclusion that there is a change in structure of IFNg  focused on the
interface between the two monomers Likely, such steric changes in the structure could potentiallgffect
the monomer-dimer equilibrium of IFNg, alter the protein oligomerization equilibria and dynamics, and
influence stoichiometry of IFNg/IFNg receptor complex formation.

The results of the current study provide support for the hypothesis that unlike traditional Ab-
based drugs, the highly diluted Abs  (i.e. “released-active” Abs) act by inducing conformational
modifications in their targets. The hd-anti-IFNg induced conformational changes in IFNg may serve as
the basis for downstream effects in the target-dependent biological pathway.

[1] I.S. Ryzhkina, L.I. Murtazina, Yu.V. Kiseleva, A.l. Konovalov, Self-organization and physicochemical properties of aqueous solutions of
the antibodies to interferon gamma at ultrahigh dilution, Dokl. Phys. Chem, 462, 110-114, (2015).

[2] N.F. Bunkin, A.V. Shkirin, N.V. Penkov, S.N. Chirikov, . Ignatiev, VA. Kozlov, The physical nature of mesoscopic inhomogeneities in
highly diluted aqueous suspensions of protein particles, Phys. Wave Phenom, 27, 102-112, (2019).

[3] E. Don, O. Farafonova, S. Pokhil, D. Barykina, M. Nikiforova, D. Shulga, A. Borshcheva, S. Tarasov, T. Ermolaeva, and O. Epstein Use
of piezoelectric immunosensors for detection of interferon-gamma interaction withspecific antibodies in the presence of releasedactive forms
of antibodies to interferon-gamma, Sensors (Basel), 16, 96, (2016).

[4] O. Epstein, The spatial homeostasis hypothesis, Symmetry, 10, 103, (2018).

[5] S.A. Tarasov, E .A. Gorbunov, E .S. Don, A .G. Emelyanova, A .L. Kovalchuk, N . Yanamala, S. Schleker, J. Klein -Seetharaman, R.
Groenestein, J.-P. Tafani, P van der Meide, and O. Epstein, Insights into the Mechanism of Action of Highly-Diluted Biologics, The Journal
of Immunology, 205, 1345-1354, (2020).
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AP deKkT OKUCIUTENBHO - BOCCTAHOBUTEJIBLHOI0 MOTEHIIUAJIA
BOAHOI'0 PACTBOPA HA MOJIMCAXAPUIBI

A. Iloropeaos?, A. Ianaut!, A. l'yaun?, B. Banamos!, M. Iloropesosa’

1- ®I'FYVH Uncmumym meopemuueckou u dxcnepumenmanvuo ouogusuxu PAH
2- ®I'BYH ©UI] xumuueckou Guzurxu um. H.H. Cemenosa PAH
142292, Mockosckas o6n., e. [lywuno, yn. Unemumymcekas 3, UTOb PAH

B mwmrommazMe mw B obOimacTh MeMOpaHBI KJIETKH MPOWCXOASAT JIOKAIbHBIC W3MCHCHMSI
OKHCITUTEIHHO-BOCCTaHOBUTENbHOTO noTeHnnana (OBII). Hapymenne pemnokc-ctaTyca 00ycIOBICHO
OKHCJIUTETBHBIM CTPECCOM W aKTHBAallMed KackaJa MEXaHW3MOB, HaIpaBIEHHBIX Ha €ro
KoMIieHcanuo. Hakorenue nepokcuaa BOAOpoa, B 3aBUCUMOCTH OT €r0 KOHIICHTPAIl|H, 3aITyCKaeT
LENMHYI0 peakl{i0 TEepPEeKUCHOIO0 OKHUCICHHS JIUINAOB WIM BKJIIOYAeT CUTHAJIbHBIE KacKajpbl,
MoauunMpyst TUCYIb(GUAHYIO CBSI3b OCTAaTKa IMCTEMHA, HAPUMeEp, B THPO3MHKHHA3HOM miu Lluc-
meriaeBoM penentope. OmHAKO HE W3BECTHO, Kakod dddexT oxaszpiBaeTr m3MmeHenme OBII nHa
SHJIOTCHHBIC TOJUCAXapHJIbl, KOTOPHIE SIBISIOTCS HMCTOYHUKOM TIIFOKO3BI - OCHOBHOTO cyOcTpara
TJIMKOJIN3a ¥ OKUCIUTENHHOTO GochopunupoBanus. M3ydeHHIO TaHHOTO B3aUMOICHCTBUS TTOCBSIIIEHA
HacrosIIas padora.

HWccnenosanne mpoBOIUIN IN Vitr0, Koraa Bce mapaMeTpbl OCTaBaIMCh MOCTOSHHBIMH, HO
BapbHpoBaH ToJbKO 3HaUeHne OBII, Mconb3ys AMeKTPOXUMUYECKYIO aKTHBAIIMIO BOJHOTO pacTBOpa
(BXAP). Meracrabunbhbie ppakimu DXAP noxydanu ¢ moMomiso quadparMeHHOro 3JISKTPoIH3epa
MPOMBINIJICHHOTO TPOM3BOJICTBA, IJIe B O0JIACTH KaToJa HaKalUIMBaeTCs IIeNovHas (Qpakius
(xaronut) ¢ orpuuarensHbiM 3Hadenuem OBIT (-800mMB, pH 8.2), a B obnactu aHOAa KHCIOTHAsI
¢pakuus (aHOIMT) ¢ aHOMalbHO BbICOKOHM Benmumuoi OBII (+800MB, pH 2.2). B cpaBHuTEenEHOM
SKCIIEPUMEHTE M3Y4alli M3MEHEHHWE COJIepP)KaHUs OJHMrocaxapoB B Bone W ee ¢pakmmsx DXAP, s
yero npumeHwIn UV-VIS CIIEeKTPOMETPHIO M MacC-CIIEKTPOMETPHIO BTOPHYHBIX HOHOB (TOF-SIMS).
[nst neMoHCTpanMM aMHJIOIUTHYECKON AKTHUBHOCTH, HCIIOJIB30BAJM CKAHUPYIOIIYIO JIEKTPOHHYIO
MHKPOCKOITHAIO TIOBEPXHOCTH 3€peH Kpaxmaia, 00padoTaHHBIX ppakiusamu DXAP.

[Tony4yeHHble pe3yiabTaThl TMO3BOJSIOT CHENaTh cienyiomee 3akiarodeHue. llommcaxapuisl
noBep>keHsl aeiictButo ppakuuit 9XAP. Meronom ToF-SIMS mnokazaHO cTaTHCTHYECKH 3HAYMMOE
pasnu4yue MOJIEKYJSIPHOTO COCTaBa PacTBOPOB MOJU(PHUIMPOBAHHOTO Kpaxmajia B 3aBUCHMOCTH OT
ucnonb3yemMoi gpakiun. C MOMOIIBI0 HOJUTHOTO METO/a OOHAPYKEHO aMHJIOJIUTHYECKOE JCHCTBUE
KaTOJINTa, YEeMy COOTBETCTBYET YyMEHBIIEHHE COJEepKaHUS OJUT0ocaxapoB H, CJEIOBATENbHO,
WHTCHCUBHOCTH IIBETHON OKpPACKH pacTBOpa MOIU(UIIMPOBAHHOTO KpaxMaia (C MMKOM TOTJIONICHUS B
obnactu 520 HM).

HonomuurensHo m3ydanm neiictBue DXAP Ha HepacTBopmMBI Kpaxman. Ilocie okpackm
HOJIOM CyTiepHaTaHTa, MOJIYYeHHOT0 B pe3ysibTare 00padOTKN KaTOIUTOM CYCIIEH3HH 3€PEH Kpaxmala,
B HEM PETHCTPUPYETCS OTHOCHUTEIHLHO HU3KOE COJepKaHHe onmrocaxapoB. [IpuunHONi 4ero Moxker
OBITH crmabas SKCTparupymomas crocooHocTs qaHHoH (ppaknnn DXAP. OxHako B3BEMIMBaHUE CYXOTO
OoCTaTKa METOJOM OanaHca KBapIEBOTO KPUCTA/LUIA (KBApIIEBBIH HM3MEPUTENIb MAacCOBOU TOJIIIMHEI)
MOKAa3aJ0 yBENIWYEHHe OOINero COAEp)KaHWS BEIIeCTBa, DJKCTparnpoBaHHOTO KaronmutoM. [lo-
BUAMMOMY, CHI)KCHHE ONTHYECKON TIoTHOCTH (A=520 HM) pacTBOpa 00yCIOBICHO OoJice OBICTPHIM
paciiernjeHueM KaTOJHUTOM OJIMT0CcaxapoB J0 MENKUX (parMeHTOB, HE OKpallUBacMbIX HOIOM.
JanHblit (hakT CBHIETENECTBYET O HAIWYMH Yy KAaTOJNWTA TCEBAO (DEPMEHTATUBHOW aKTHBHOCTH IO
TUIYy OJTHOBPEMEHHO O.- ¥ B-ammnasbl. [lomydeHHbIH pe3ynbTaT corjiacyeTcs ¢ yiabTpacTPyKTYPHBIMU
HaOIIO/IEHUSIMHU, KOTOpBIE BH3YyaJdbHO IEMOHCTPHPYET TPABIEHHE KAaTOJIUTOM MOBEPXHOCTH 3€PEH
kpaxmana. Takum oGpaszom, jokamsHOe m3MeHeHne OBII B oTnenpHOM KOMIMApTMEHTE HUTOILIa3MBI
MOKET UHAYIIUPOBATh BPEMEHHOE MTOBBIIICHIE YPOBHS TIFOKO3HI B KJIETKE 32 CUET BHICBOOOKICHUS U3
TpaHyJbl TIMKOT€HA OJINTOCaXapoB M UX THAPOJIN3a 10 MOHOCAaxXapa.

HccnenoBanne BBHINIOIHEHO TpU mojjepkke Poccuiickoro HaydyHoro ¢oHAa B paMKax BBITIOTHEHHS
mpoekTa Ne 20-16-00019.
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Dynamic thermostructures in biologically significant water solutions

E. P. Khizhnyak and L. N. Khizhnyak

Institute of Theoretical and Experimental Biophysics Russian Academy of Sciences
Pushchino, Moscow region, 142290, RUSSIA.
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Water is the main substance of all living systems. Most of the water in living systems is in
constant contact with various components of the surrounding biological structures, such as membranes,
blood vessels, etc. The structure and properties of the water and aqueous solutions in thermodynamically
non-equilibrium phase boundaries is one of the most important areas of biophysical research -
thermodynamics of non-equilibrium biological systems. Our knowledge about the properties of interfacial
bounded water is rather weak compared to the properties of loose water. For example, there is a
hypothesis that the surface tension of the open surface layer of water transforms the interfacial layer of
water into a substance that develops properties similar to elastic liquid crystals. Temperature gradients
arising in open surface layers of water and aqueous solutions due to the evaporation of water from the
surface layer are sufficient for the occurrence of vertical convective flows.

Temperature distributions in superficial layers of water and multi-component water solutions
were studied using the method of real-time infrared imaging. High sensitivity focal plane array (FPA)
infrared (IR) camera with 3-5 micron spectral window of sensitivity was used in our studies. Temperature
sensitivity (limited by thermal noise equivalent of IR camera) was better than 15 mK at 200 frames per
second acquisition rate and the sensitivity could be improved up to 2 mK using the method of averaging
and IR image processing. Such method allows observing the dynamics of non-uniform thermal structures
in superficial layers of water and multi-component water solutions. Such structures are invisible in visual
spectral range and the mechanism of their formation associated with convective and diffusion processes
in thin superficial layer of water caused by thermal gradient, which appears due to evaporation and
components mixing. Because of relatively high energy of evaporation the superficial temperature is 0.4-
0.6 °C lower in comparison with the temperature 0.2-0.5 mm below the surface.

Examples of IR diagrams in the surface layers of distilled water (left pair of figures) and in 5%
water-ethanol solutions (right pair of figures) are presented below.

The shape of such patterns depends on many factors: water and room temperature, humidity,
thickness of the liquid layer, shape of container, viscosity and surface tension, initial temperature pattern
and history of its evolution, and its time.

The mechanisms of the structure formation in multi-component water solutions and the shape of
the patterns are much more complicated, because in addition to the evaporation dependent temperature
gradients it is necessary to consider the horizontal concentration gradients and temperature gradients that
arise due to an increase in temperature when ethanol is mixed with water.

The processes of formation of thermostructures can affect the results of a large class of
biophysical studies performed in-vitro, when the objects of studies, such as cells, suspensions, bacteria,
microorganisms, which are located near the open surface layers of physiological solutions.

Obtained results demonstrate that superficial layers of water could be considered as system
remaining in non-equilibrium stage for relatively long periods of time.

40



DOI: 10.24412/CI-35040-2021-41-41

OT1iu4us CTPYKTYPBbI ruApaTHOi 00010ukn AT® B 3aBucumocT
OT cBsI3bIBaHMA ¢ Mg?*

H.B. IlennkoB

Hnemumym ouogusuxu kiemxu PAH — o6ocobnennoe noopasoenenue @UI] I[THI[FH PAH,
142290, Poccus, Mockosckas obn., e. [lywuno, yn. Hncmumymckas, 3
nvpenkov@rambler.ru

Anenosun-5"-tpudocdar (ATD) sBisiercst OMHOM U3 HYHIAMCHTATBHBIX OMOJIOTHYECKUX MOJIEKYIL.
MmHorue e€¢ Ononornyeckrne n (pU3NKO-XMMHUYECKHE CBOMCTBA CYIIECTBEHHO 3aBHCAT OT T'MpPATaIH.
Emg B 1970 r. P. George [1] yka3zam Ha TO, 4TO IS MOHUMAaHUS Tporecca Tuaponuza AT
HeoOxoauM y4€T sHepruu ruapatanud. OIHAKO BOIPOC CTPYKTYphI rHApaTHON 000smouku ATD mo
CHX TIOp SIBJISIETCS ITPEJIMETOM JIUCKYCCUH, 8 TEOPETHUCCKH PAacCUUTAHHAs dHeprus ruaponnza ATD
HE COBMAJAcT C TOYHBIM JKCIIEPUMEHTAIBHBIM 3HaueHHEeM. B maHHOW paboTe ObUIM MCCIETOBaHBI
ruapataele 0o0omoukn AT® u xommuiekca Mg-AT® meromamMu TepareproBOd CHEKTPOCKOIIHU
Bpemennoro paspemerus (THz-TDS) u aunamudeckoro cetopaccesitus (DLS). AHanusupoBainch
pactBopbl 40 MM AT® B Bozme u ¢ nob6askoit 40 MM MQCl,. YuuteiBas Oonblioe 3HaUYCHHE
KOHCTAHTHI cBs3biBaHusg AT® ¢ Mg?* (9550 MY, B pactBope ¢ MgCl, npakTruecku Bce MOJEKYJIbI
AT® naxonsarcs B Buge Mg-AT®. U3 nonydeHusix ¢ nmomolsio THz-TDS crniekTpoB KOMILIEKCHOM
JMJICKTPUYECKOH TPOHUIIAEMOCTH PAacTBOPOB BhlumTaics BKiIag AT® ¢ ucronp30BaHMEM MOEIU
3pdeKkTuBHON cpeapl. 3aTeM TOJNy4YEHHBIE JUAJIEKTPUYECKHE MPOHUIIAEMOCTH BOJHOW (ha3bl
PacKJIaAbIBAIMCH HAa COCTABIISAIONINE, OTHOCAILINECS K PeJIaKCAlH CBSA3aHHBIX M CBOOOJHBIX MOJIEKYI
BOJIBI, @ TAKXKE MPOJOJILHBIM MEKMOJICKYIISIPHBIM KOJICOaHUSIM.

OO6Hapy)XeHHOE yMEHbIICHHE aMIUTUTY/IbI 1e0aeBCKoi penakcaun pactBopa AT®D (66.49+0.77) mo
cpaBHEeHHIO ¢ Bomoi (68.86+0.81) cBUmeTeNbCTBYeT 00 MCKaXEHHH CTPYKTYPHI BOABI U HATUYHU
CHJIHO CBSI3aHHBIX MOJIEKYJ BOABI, 4TO OOBsicHAeTCs ruapaTtauueidl docdarusix rpynmn. Ilpu
cesspiBannn AT® ¢ Mg?* cuTyanusi NpMHIMIMANbHO MeHsercs. [lo mapamerpam 1e6aeBCKOM
penaxcanuu pactBopbl AT®+MQCl, u MgCl, npakTudecku He OTIHYaOTCS APYT OT Apyra. [Ipu atom
BO3pacTaeT BKJIAJ B JUAIIEKTPHUECKYIO MPOHUIIAEMOCTh MEXMOJIEKYIISIPHBIX KOJeOaHU CBS3aHHBIX
BOJIOPOTHBIMHU CBSI3SIMHA MOJIEKYN BOAbL: A/ w?=1.748+0.017 mpu Hamaun ATO u 1.710+£0.016 Ge3
AT®, roe A, @ — aMIIIMTYya ¥ pe30HAHCHAS 4acTOTa KOJeOATeNbHOM MONIOCH. DTO CBUIETEIBCTBYET
0 OoJblIeM KOJUYECTBE BOJOPOJTHBIX CBSI3€H MEXIYy MOJEKYJIaMH BOABI B mpucytcTBrun Mg -ATO.
Metonom DLS ycraHoBieHO, 4TO THApOAMHAMUYECKH Auamerp komiuiekca Mg-AT®D (1.46+0.05
uMm) Gombmre, yeM AT® (0.98+0.27 um). OgHAaKO OTIMYME WHTEHCHMBHOCTH DPACCESHUS YKa3aHHBIX
pacTBopoB (B 1.6 paza) CylIeCTBEHHO MEHBIIIE, YEM ITO CIEYeT U3 3aKOHa Pasest, mosToMy pasHuIa B
pa3mepax He MOeT ObITh 0OBsicHeHa arperauueii AT®. OObenuHUB HaHHBIE 00OMX METOJOB OBII
crenad BeiBOX, uTo Mg-AT® ¢dopmupyer Oosiee BHIPRKECHHYIO THAPATHYIO O0OJIOYKY C OOJBIIAM
KOJIMYECTBOM BOJIOPOJHBIX CBSI3EH MEX]Ly MOJIEKYJIaMU BOJIBI 11O cpaBHEHUIO ¢ ATO.

Cronb IpUHIMNHANEHOE oTanure ruapatanun AT® B 3aBUcMMOCTH OT cBA3bIBaHuA ¢ MQ@?" Tpebyer
OTBETa Ha BOMIPOC O MeXaHM3MaxX (popMHpPOBaHHA 1 IEPECTPONKN THAPATHBIX 00ooUeK. Buautces nsa
ocHoBonojararommx (akropa. Bo-mepBbIx, 3apan ¢ochaTHBIX Tpymil, KOTOPHIH CHIBHO MEHSETCs
npu cBsasbiBanuu ¢ Mg, Bo-BTOpPBIX, IUMONBHBIA MOMEHT MOJIEKYJIbI AT®, KOTOPBIH TOXKE MEHAETCS
npu ceasbiBaHuM ¢ MQ? M MOXKeT BIMATH Ha KOJUIEKTHBHYIO HEPECTpPONKY Bceil THapaTHOM
o0Oomoukn. I HakoHeI, caMbIM HHTPHUTYIOIIAM BOTPOCOM SIBISETCS BO3MOXKHBIM OHOJOTHYECKUN
CMBICT «0Cc000i» TuApaTHON 0007109k Mg-AT®, Belb XOpOIIO U3BECTHO, YTO MPAKTUIECKH BO BCEX
OMOJIOTMYECKH 3HAYMMBIX peakiusx AT® ydacTByeT MMeHHO B Komiuiekce ¢ Mg?*. TlposicHenue
9TOTO acleKTa MOXKET MMETh BakHOe (DYyHJAMEHTAlbHOE 3HAueHHE ISl MOJICKYJSIPHOW OHMOJIOTHH,
OnoxuMHu U ONOPHU3UKH.

[1] P. George, R.J. Witonsky, M. Trachtman, C. Wu, W. Dorwart, L. Richman, W. Richman, F. Shurayh, B. Lentz. "Squiggle-H20". An
enquiry into the importance of solvation effects in phosphate ester and anhydride reactions.Biochim. Biophys. Acta (1970) 223(1):1-15.
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XupaabHbId AyaJau3M KaKk GU3HYeCKU UHBAPUAHT
HOJITOKMUBYIIMX HEPAPXMUYECKUX KBASUKPUCTAINYECKUX BOAHbBIX
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OOLWEenpUHATEIM CTAJI0 MPEICTABICHUE O TOM, YTO HEOPAWHApHBIE (QU3MKO-XMMHYECKHE
CBONMCTBAa BOJABI KaK TAaKOBOW, WIM KaK PacTBOPUTEIS M KAaK aKTHUBHOW Cpelbl Ul IIPOBEICHMUS
MHOXECTBAa XUMHYECKUMX M OMOJOIMYECKHX IPOLIECCOB CBS3aHBI C I€TEPOI€HHOCTBIO €€ cOoCcTaBa U
BO3MOXXHOCTBIO CIIOHTaHHOTO ()OPMHPOBaHUS B HEH pa3HOOOpa3HBIX IWHAMUYECKHX CTPYKTyp. Kak
M3BECTHO, B BOJIE NPUCYTCTBYIOT OIPEAETICHHBIE KOJWYECTBA THAPOKCOHUS M THUIAPOKCHA-HOHA,
TSDKEJIBIX M30TOIMOB BOJIOPOa, CBOOOAHOPAANKAIBHBIX COSIMHEHUH KUCIOPOa, IEPEKUCH BOIOPOa,
pacTBOpEHHbIE ra3bl, a TAKXKE - IPyrie MUHOpPHbIE KOMIIOHEHThl. C UX y4acTHEM B BOJE IOCTOSIHHO
(GOpMHPYIOTCS. OTHOCHUTENBHO CTaOWIbHBIE (JONTOXKMBYIIUE) ITUHAMHUYECKHE HEOJAHOPOJHOCTH,
pasnu4Hble, B 3aBUCHMOCTH OT OCOOEHHOCTEH cocTaBa BOABI WJIM KOHLEHTpPALHH PacTBOPEHHBIX
BemiecTB. OyHIaMeHTaNbHAs 3a7jaua COCTOUT B BBISICHEHHH CBSI3M «HU3KHUX» MOJEKYJISIPHBIX CTPYKTYP
U «BBICOKHX» Onojormdeckux (yHkmuid. [lo cymecTBy, peub uaAET o GOpMUPOBAHUN YHUBEPCATBHOM
MOJIENIN ¥ YHU(UKATUN TEPMUHOIOTUY NPH ONMCAHUH BOJHBIX CTPYKTYP U UX cBOicTB. DakTH4ecky -
0 BBISIBIIEHMH HEKOETO (PM3MYECKOT0 MHBAPHAHTA B MHTEPIPETALIUN BOJHBIX CTPYKTYP.

B coTpymHuuecTBe € akaJeMHYECKMMHU H MEIUKO-(apMaKOJOTHUYECKUMH OpraHH3alusIMH
MIOKa3aHo, YTO UCXOIHOE MPUCYTCTBUE B BOAE XUPAIBHBIX MOJIEKYJ COIIPOBOXKAACTCS (POPMUPOBAHUEM
B Hell INIOTHOCTHBIX HEOJHOPOAHOCTEH, 00a1aloIuX aHU30TPOITHBIMHI CBOMCTBaMH M CIIOCOOHBIMU K
CaMOKOTIMPOBAaHUIO U (OPMUPOBAHHIO MEPAPXUUECKUX CTPYKTYp. [Ipu 3ToM maxke He3HauUTEIbHOE
HapylIeHHe axXWpalbHOCTH IPH BBEJEHUM B CpPEely Majoro KOJIHMYECTBA XUPaIbHOIO MOHOMEpA
IPUBOAUT K 3HAYMMOH XHUPAJIBHOW NOJSPU3ALMU, YTO SIBJIAETCS M3BECTHBIM B XUMHUHU 3(]dexTom
«3arpaBku». ITOT 3(Q(eKT NeTalbHO PacCMOTpEeH Ha NpuMepe MPUPOAHBIX MU MCKYCCTBEHHBIX
noiuMepHbIX cucteM [1]. YcTaHOBIGHO, YTO HMCXOMHO TOMOXHpPAIbHBIE JWCKPETHBIE CTPYKTYPHI
CITOCOOHBI  CIIOHTaHHO  (OpMHUPOBATHL  Wepapxudeckue  (PpakTalbHBIE  KOHCTPYKIIMA  C
YBEJIMYUBAIOIIMMCST MacIITadOM M CMEHOH 3Haka xupajibHOcTH. Kak oTMeuyeHo, uzues CIIOHTaHHOTO
(dopMHpOBaHUS HEpapXUW XUPAJbHO 3HAKOIEPEMEHHBIX CTPYKTYp HPUXOAUT M3 MOJEKYISAPHON
o6nodmsuku. [lpuHIIMTT BEpTUKAIBHON CaMOOPraHW3alK KBAa3WKPUCTAIUIMYECKHUX T€TEPOCTPYKTYp, B
JTAHHOM CJydYae JUIsl BOJBI, MOXKET JIEKaTh B OCHOBE CTPYKTYPHPOBAHHOCTH BBICOKOPa30aBIICHHBIX
BOJIHBIX PAacTBOPOB [2], CBOMCTBA KOTOPBIX 3HAYMMO OTIMYAIOTCS OT CBOMCTB BOJIbI, HE MOABEPTHYTOI
BO3ACHCTBUIO XHMPAJIBHBIX HMHIPEIUCHTOB M Jaiiee MpH pa3BefeHud. [yis oObsSCHEHHS HaIU4Us B
BBICOKMX BOJHBIX pa3BEACHUSAX OCOOBIX CBOWCTB TPENJIOKEHBI pa3IUYHble THIOTE3bl, 4TO,
€CTECTBEHHO, IMIPHUBEIO K HCIIOJIB30BAaHUIO OOJIBIIOrO KOJMYECTBA PA3IMYHBIX TEPMHHOB,
OIKCHIBAIOLINX HEOJHOPOAHOCTH B BOJE, BOJHBIX PAacTBOpPaX, B T.U. B BHICOKOPa30aBICHHBIX BOIHBIX
pacTBopax: XupajJbHble KJIACTEpHBIE CTPYKTYphl BOJBI, 0aOCTOHBI, JUCCHUIIATUBHBIE CTPYKTYPBI,
KJIaTpaThbl, HAHOACCOIMATHI, HAHOIY3BIPbKH U Ap. [lokazaHo, 4TO BHEIIHUE BO3JCHCTBUS (ONITHYECKOE,
IJIa3MEHHOEe, MeXaHu4eckoe, MarauTHoe, CBY m np.) cmmocoOHBI KapaIWHAIBLHO H3MEHATH (DHU3HKO-
XUMHYECKHE CBOiicTBa pacTBOpoB [3,4]. B Menuuuue, riae TpaJAuIMOHHO CYIIECTBYET HOHITHE «103a)»
npenapaTa, IPUMEHSIOTCd TaKHe TEPMHHBI, KaK CBEpPXBBICOKHE pa3BEeEHUs, CBEPXHHU3KHE
KOHIIEHTpalny, pa30aBiICHHbIE PACTBOPHl U T.I. B mocnemHue roisl NmpH HMCCIEIOBAHUHM BBICOKHX
pasBefeHU ObLIO OOHApy)XKEHO IBa NPHHLUIMAIBHBIX MOMEHTAa: 1) aKTMBHOCTb IPU BBICOKHX
pasBeIcHUAX MPOSBISETCS B MpoLecce uX npuroToBieHus. [lokazaHo, 4yTo 00s3aTENbHBIM YCIOBUEM
IIPUTOTOBJIICHHS AKTUBHBIX DPa3BEICHUH SABIETCS NPUMEHEHHE HAapaBHE C IPOLECCOM pPa3BENCHUS
BHEIITHETO BO3JICHCTBUS, KOTOPOE MOXKET OBITh, KAK MEXaHHUECKUM, TaK U JICKTPOMAarHUTHBIM. Takum
00pa3oM, aKTUBHOCTh BBICOKHX Pa3BEICHUN OOYCIIOBIIEHA TEXHOJIOTHEH WX IMoNydeHus. 2) Bricokue
pa3BeeHUs, IPUTOTOBJICHHBIE 110 YKa3aHHON TEXHOJIOTHH, CIOCOOHBI K H3JIyYCHHIO B
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CyOMWUITMMETPOBOM JIMANa30HE M, BCIEACTBUE 3TOTO, CIIOCOOHBI K JTUCTAaHTHBIM BO3JcHCTBUSM. B
CBA3M C DTHM Hadall MPUMEHATHCS TEPMHUH «PEIN3-aKTUBHOCTBY», MOMUYEPKHUBAIOIIMKA IAHHBIE JBE
0COOCHHOCTH BBICOKHMX pa3BeleHuil [5,6]. ®Pusnueckn He0OXOAMMOE NPHHIMIHAIBHOE YCIOBHE -
TEpMOJAMHAMHUYECKAsI HEPABHOBECHOCTb — YJAJI€HHOCTb CUCTEMbI OT COCTOSIHUASA TEPMOAUHAMUYECKOTO
paBHoBecus. C GU3NIECKON TOYKH 3pEHHsI CYIIECTBEHHBI J1Ba TPUHINTHALHBIX TIOJ0KECHHUS: CHCTEMA
MOJ] BO3JICHCTBHEM BHEIIHHX (PAKTOPOB CYNIECTBEHHO HEPABHOBECHA, yAajeHA OT PaBHOBECHS, H
cucreMa o00JaJaeT CIOCOOHOCTBIO HMETh OIPEICTICHHbIE CHUMMETPUHHBIE CBOMCTBA, KOTOpbIE
JIOITYCKAIOT IIPH MEePEX0AAX XapaKTEePU30BATHCS HAPYIICHUAMH CHMMETPHH, COIPSKEHHON CO CMEHOU
¢dopmbl dHEepruu. MBI mojaraeM, 4TO MPOUCXOJUT CMEHa CHMMETPUH NpU Pelu3-aKTHBALMOHHBIX
npoleccax, CO3JAIOUIMX YCTOWYHMBBIE MPOCTPAHCTBEHHBbIE W (PYHKIMOHAIBHO E€TEPMHUHHPOBAHHbIC
CTPYKTYPBI.

MHoroobpazue  TEepMHHOB, PpOIUBIIMXCA B  pe3yiabTare  OOJNBLIOrO  KOJIHUYECTBA
MYJIbTUAUCUUIUIMHAPHBIX ~ MCCIENOBAHUN BOIHBIX CTPYKTYp, TpeOyeT TpUHATUHS  EIOUHOM
TEPMUHOJIOTHHY, YNPOILIAIOIIEH MOHMMAaHHEe MEXKIy CHEHHAINCTaMH B 00JacTh (U3MKH, XUMHH,
Ononoruu M MenuuHbL. KpoMe TOro, TEXHOJOTHS BBHICOKHX pa3BeACHUI MOCTENEHHO NMPUMBIKAET K
HAaHOTEXHOJOTHIM. BeposTHO, KoT1a mosiBUTCS OOIIETIPUHSTASI TEOPHSI TPUPOIBI BRICOKUX pa3BeeHHM,
TO €CTECTBEHHBIM 00pPa30M MOSBUTCS W Hay4YHO 0OOCHOBAaHHAS TEPMHHOJIOTHS, HO YK€ JaHHBIA 3Tall
PasBUTHS MPEACTABICHUH O BBICOKHUX Pa3BEACHMSX TpeOyeT BbIOOpa MpHUEMIIEMON U MOHSITHOW AT
npeAcTaBuTeNel Bcex AUCHUILTUH «padoyeii» TePMHHOJIOTHH, OTPaXKalollel 0COOSHHOCTH BBICOKHX
pa3BeICHUI.

[1] B.A. TBepaucinos u E.B. Mansiuiko, O 3akOHOMEPHOCTSIX CIIOHTAHHOTO (JOPMHPOBAHHUSI CTPYKTYPHBIX HEPAPXUii B XMPAIbHBIX CHCTEMaX
HEKHUBOH U JKHBOM TIpHpob! // Yerexu ¢pusndecknx Hayk. 189, 4, 375-385 (2019).

[2] B.A. TBepaucnos, O KoMILIEKCaxX XUPANbHBIX CTPYKTYp OMOMaKpOMOJIEKYI U BObI, Te3uchl 10KIan0B KoHpepeHuun «Du3nKa BOIHBIX
pacTBOpoBY, 67-69 (2019).

[3] S.V. Gudkov, N.V. Penkov, L.V. Baimler, G.A. Lyakhov, V.. Pustovoy, A.V. Simakin, R.M. Sarimov and I.A. Scherbakov, Effect of
mechanical shaking on the physicochemical properties of aqueous solutions, International Journal of Molecular Sciences, 21, 8033, (2020).
[4] I.A. Shcherbakov, Influence of External Impacts on the Properties of Aqueous Solutions, Physics of Wave Phenomena, 29, 89-93, (2021).
[5] N. Penkov, Antibodies processed using high dilution technology distantly change structural properties of IFNy aqueous solution,
Pharmaceutics, 13, 1864, (2021).

[6] O. Epstein, The spatial homeostasis hypothesis, Symmetry, 10, 103, (2018).
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M/I Mmoae/iupoBaHue MPOLECCOB ACCOLMANMH B BOJTHBIX
PAacTBOPaX CHCTEM «JIEKAPCTBEHHOE coeuHeHue — KoGopmep»

M.B. Benep!, /I.E. Maxpos?

1- Uncmumym obweii u neopeanuuecxou xumuu um. H.C. Kypnaxosa PAH Jlenunckuii npocn.,31,119991, .
Mockesa
2- Poccutickutl xumuxo-mexuonocuyeckuil yrusepcumem um. [.U. Menoeneesa, Muycckas niowaow 9, 125047,
2. Mocksa

mikhail.vener@gmail.com

Coxpucramumzanusi sIBISETCA CTAHIAPTHBIM METOJOM MoAu(UKauy  (PU3NKO-XUMHUYECKUX CBOWCTB
aKTUBHBIX (papMaleBTHYECKUX UHIpeaAneHTOB (ADU). Irpokoe pacipocTpaHEHHUE MOTYUNUIH
IBYXKOMITOHEHTHbIE KpucTawisl «ADU - kopopmepy, rae KohopMep — 3TO XOPOILO pacTBOpUMAst B
BOJIC OpraHHYecKas MOJIeKyJsa, Oe3BpeaHas Ui OpraHu3Ma 4ejoBeka. B kauectse kodopmepa uacto
UCIIOJB3YIOTCS TUKapOOHOBBIE KUCIOTHI, B YaCTHOCTH, (hymMapo  Bas u ManenHoBas [ ]. Meroas
MOJIEKYJISIpHON AnHAMUKH (M/]) MHpOKO NpUMEHSIOTCS JUId OTIMCAHMS IPOLEcca PacTBOPEHHS
cokpuctamioB «ADU - xohopmep» Ha aTOMHO -MOJICKYJISIpHOM ypoBHe [2]. OmHaKo, MpaKTUYeCKH
OTCYTCTBYIOT paOOThI, MOACTUPYIOIIUE PAHHUE CTAANU TpoLecca COKpHCTaNIN3aLINH, TO €CTh
accornuanuu cucteM «A®DU - kopopmep» B BOAHBIX pacTBOpax. B nmaHHOI paboTe IpoOBOAHIOCH
M3y4eHre npoleccoB acconuanuu cucteM « ADU - kopopmep» u «ADU — kopopmep - H20» B BOTHBIX
pactBopax metomoM MJI ¢ kiaccuueckumu critoBbiMu Tosisimu [3]. B kagectBe ADU Gbutn BHIOpaHBI
2-amuHonupuauH (2AmMPYr) u 2-amuHoHukoTHHOBas Kuciaota (2ZAmNic), a B kauecTBe Kodopmepa —

ManenHosas kuciora (Mle) [4], puc. 1.
—— [2ZAmPyr+Mle|
= |2AmNic+Mle

1,04

=
= 051
o &
0,0 -
0.5 10 15 20 25
R[(HN-)(H5N-)C...CO5 ], nM
Puc.1 Crpoenmue rerepoaumepos [2AmMPyr + Mle] u Puc.2 Paccrosane R mexny AOU u maneaT-noHoMm,
[2AmNic + Mle]. TIpepsiBucTast TuHHUs 0003HATACT noJyueHHoe B pe3ynbrare M/] pacyera sueek
PACCTOSIHHE MEKIy aTOMaMH yIjiepo/ia rPyII {Ad®U+manear-nou+1000 H,O} B NPT-ancambiie
H2N-C-NH u CO2, R(H2N-C-NH...COy). (mmua tpaekropun 100 He, mar — 2 ¢c).

B xozxe paboTsl ynanocs HAUTH MapaMeTPphl CHIIOBOTO TOJISI, KOTOPBIE YAOBIETBOPUTEIHHO OMUCHIBAIO
CHJIbHYIO BHYTPUMOJEKYJsIpHYI0 H -CBs3b B Manear -uoHe, a Takke 00pa3oBaHHUE I'€TEPOIUMEPOB
[Monexkyna AU + manear-aHHOH] B BOJJHOM pacTBoOpe.

Pa6ora Beimonnena npu nogaepxkke rpanta PH® Ne 19-73-10005. ITapameTpsl CHIOBBIX MOJICH IS
Masieat-uoHa u ButTTep-uoHoB A®U Obutn mosydeHs! K. -M.H. AsnekceeM B. OnnHokoBbiM (Samsung
Electronics, Mocksa).

[1] S. S. Bharate, Carboxylic Acid Counterions in FDA-Approved Pharmaceutical Salts, Pharm. Res., 38, 1307-1326, (2021).

[2] J. Cadden, W. T. Klooster, S. J. Coles, S. Aitipamula Cocrystal Formulations: Evaluation of the Impact of Excipients on Dissolution by
Molecular Simulation and Experimental Approaches, Cryst. Growth Des., 21,1006—1018, (2021).

[3] D. van der Spoel, E. Lindahl, D. Hess, et al., GROMACS: fast, flexible, and free. J. Comput. Chem. 2005, 26, 1701-1718.

[4] A. O. Surov, N. A\&silev, A.V. Churakov, O. D.Parashchuk, S. V. Artobolevskii, O. A. Alatortsev, D.E. Makhrov, M. V. Venéfwo faces of
water in the formation and stabilization of multicomponent crystals of zwitterionic druglike compounds, Symmetry 2021, 13, 425.
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New insights into the microscopic interactions affected by highly
diluted protein solutions
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Lehrstuhl fiir BioMolekulare Optik, Ludwig-Maximilians-Universitdt, Oettingenstr, 67, 80538 Miinchen,
Deutschland

kristina.woods@physik.Imu.de

A number of crystal structures [1] of antigens in the bound state have revealed an essential role of
the solvent molecules in the hydration shell in stabilizing their complexes. But they have also provided a
detailed molecular basis for understanding the thermodynamical forces that drive the association between
the antigen-antibody interactions. Hydration of molecules depends on the properties of the solution.
Recently, it has been shown that the protein conformation can be significanly changed by the highly diluted
(HD) antibodies [3]. Such HD antibodies were received as a result of using the technology of sequential
dilutions with intensive vibration treatment between the dilution steps. Previously, the term "released-
activity" had been proposed to emphasize the technogenic source of such activity [2].

We have performed experimental terahertz (THz) spectroscopy measurements on HD antibodies of
interferon gamma (anti-1IFN-g), HD antibodies to the interferon gamma receptor 1 (anti-IFNgR1) and HD
of interferon gamma (IFN-g). The results of our investigation have uncovered distinct differences in the
experimental THz properties of the HD samples when contrasted with the same samples but at a higher
concentration. Specifically, we have found that HD sample preparation promotes long-range correlations
on the protein surface that alter the conformational populations that influence both ligand-binding affinity
and ligand recognition. It is interesting to point out that the water and HD-water spectra exhibit nearly
identical peak structures, but the intensity of the two samples differs considerably. It is possible that the
differences in spectral intensity reflect a modification in the H-bonding structure or H-bonding network of
the water molecules that somehow stems from the HD sample preparation process.

Experimentally we have detected distinct bands in the spectra associated with specific
intermolecular protein (inter-protein and protein-solvent) dynamics that correlate with the reorganization
of the surface residue dynamics at the solvent-protein interface of the HD samples (HD-IFN-g and HD-
anti-IFNgR1) that determine both structural and kinetic heterogeneous dynamics that induce interactions
that enhance the binding probability of the antigen binding site.

Further, by use of computational modeling we are also able to distinguish the underlying
microscopic dynamics that promote spatial heterogeneity within the macromolecule that alters the
conformational populations that ultimately govern ligand-binding associations and ligand recognition in
the studied HD samples. In the molecular dynamics simulation of the HD-anti-IFN-g dimer, we have found
that the greatest modifications in dynamics take place at the dimer interface and in the C-terminal surface
loop, where both regions play a critical role in binding IFN-g receptors and signaling. Our findings are in
line with recent experimental measurements of the HD-prepared antibodies to IFN-g that have confirmed
that interaction with IFN-g induces conformational changes in the cytokine that are conjectured to alter its
biological activity as well as its interactions with other macromolecules [3].

In summary, the results of our work uncover distinct differences in the experimental THz properties
of HD samples of proteins when compared with either liquid water or higher concentration protein
equivalents. Moreover, with the aid of MD simulation we are able to pinpoint the physical mechanism(s)
that correlate these detected differences with observable alterations in protein dynamics and dynamical
interactions that directly transmit novel binding associations and enhanced functional activity caused by
HD (released-active) samples influence.

[1] L. Esser, S. Shukla, F. Zhou, S.V. Ambudkar, D. Xia, Crystal structure of the antigen-binding fragment of a monoclonal antibody
specific for the multidrug-resistance-linked ABC transporter human P-glycoprotein, Acta Crystallographica Section F: Structural
Biology Communications, 72, 636-641, (2016).

[2] O. Epstein, The spatial homeostasis hypothesis, Symmetry, 10, 103, (2018).

[3] S.A. Tarasov, E.A. Gorbunov, E.S. Don, A.G. Emelyanova, A.L. Kovalchuk, N. Yanamala, A.S.S. Schleker, J. Klein-Seetharaman, R.
Groenestein, J.-P. Tafani, P. van der Meide, O.l. Epstein, Insights into the Mechanism of Action of Highly Diluted Biologics, The
Journal of Immunology, 205, 1345-1354, (2020).
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CraduabHocTh U AMHaAMKUKA MoJieky bl JIHK B 3aBucumoctu ot
BA3KOCTH BOJIHOM Cpeabl
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Bonma sBngercs yHHMBEpPCAlbHBIM PACTBOPUTEIEM M CpEOM, B KOTOPOH MPOUCXOIUT
OOJIBPIIMHCTBO OWOXUMHUYECKHMX M OHOMU3NYECKUX pEaKIMii B opraHu3Me. B 3aBUCUMOCTH OT
XUMHYECKOT0, OMOXUMHUYECKOTO M JJa)K€ M30TOITHOTO COCTaBa CPEebl MOXKET U3MEHSTHCS CKOPOCTh U
XapakTep MPOUCXOASIINX B HeH Ouonoruueckux mnpoueccoB [1]. Tak, peopranuzaiius MOJIEKYJ BOZIbI
BHOCUT 3HAYUTENBHBIN BKJIAJ B u3MeHeHus sHTansnuu u surpormu [IHK u mporeunos [2]. Ot
[apaMeTpOB PACTBOPUTEINS 3aBUCUT CBOOOIHAS SHEPTHS B3aMMOJIEHCTBHS AP a30TUCTHIX OCHOBAaHUI
monekynsl JIHK [3], a Taxxe nokamuzanus sHepruu B Heil. Kpome Toro, orMeueHa 3aBUCHMOCTh
CBOOOHBIX SHEPTUN CTIKUHTa a30TUCTHIX OCHOBAHHIA OT BOJTHOTO OKpYKeHUS [4].

KonebGanus BS3KOCTH B siApe KICTKH HMMEIOT IMHPOKHE Tpenensl. C MOMOIIBI0 TOAXOI0B
MUKDPOPEOJIOTHU B psne padOT IMOKa3aHO, YTO BSI3KOCTh HYKJICOIUIa3Mbl, KOTOpas OTHOCHUTCS K
COJIepKaHWIO BHYTPEHHEH YacTH SIpa 3a IpeesiaMu SIIPHIIIEK, U IpeAcTaBIseT co00il pacTBOPEHHEIH
xpoMaTuH, coctasisieT oT 25 mo 1000 Ila-c [5], 3HaunTENBHO NPEBOCXOMAS BAKOCTH sAAphIieK. Korma
monekyna JIHK mepexoaut u3 00nacT BHICOKMX 3HAYCHHH BA3KOCTH B OOJIACTh HU3KHX 3HAYCHHIA,
MOTYT BO3HHMKaThb OTKPBITBIC COCTOSIHMS, Iy3bIPDbKM JI€HaTypauuu W pacruiereHue Huted [JHK.
Crabuinzaius MOJIEKYIIbl 00€CIICYMBACTCS ITPH ITOMOIIN PACCEHBAHUS SHEPTUHU — JIUCCUIIAIINH 33 CUET
B3aUMOJICUCTBUS ¢ OKpyxkatowei cpegoil. OtmenpHble yyacTku MoJekyasl [IHK, naxonsmelica B
CKPYYEHHOM COCTOSIHUM MOTYT UCHBITBIBAaTh CyHEPCNHUPAIN3alUOHHOE HAIPSDKEHHUE, KOTOPOE B TOM
quciie, O0YCJIOBJICHO CIOXHBIMU SHTPONMUHHBIMU S(PQPEKTaMu, BbI3BAHHBIMH B3aMMOJCHCTBUEM C
pactBopuTenieM. B manHoi#t paboTe Ha OCHOBE YHCIICHHOTO PEIICHUS MEXaHUIECKOW MaTeMaTHIeCKOU
Moenu reHa uHTepdepoHa anbdha 17 u pparmMeHta reHa apo30Guibl MPOBEACH aHAIU3 BIUSHUS
BS3KOCTH BHeIIHeH cpenbl Ha auHamuky Monekyinsl JJHK wu ee crabumpHOCcTh. IloKazano, yto
yBeNMUYEHHE BA3KOCTH TPHUBOAUT K OBICTPON CTAOMIM3alMK YIIOBBIX KOJEOAHWH a30THCTHIX
OCHOBaHUM, a yMEHBIIICHHUE BA3KOCTH U3MeHsieT nuHaMuky JIHK: yBenudauBaeTcss CKOpOCTh M3MEHEHUS
YIJIOBBIX OTKJIOHEHHH a30THUCTHIX OCHOBaHMH M yriosble nedopmanmu auteid JIHK yBennumBarotcs B
KaKIIbIi MOMEHT BPEMEHHU. DTH MPOIECCHI IPUBOIAT K HecTtabminpbHOCTH JIHK, KOTOpas co BpemeHeM
yBeNMuMBaeTcs. TakuMm o0pazoM, B paboTe pacCMaTpUBAETCS BIMSHUE BA3KOCTH BHEIIHEW CpeIbl Ha
JIUCCHITAIIAIO YHEPTUU KOJIeOATENbHBIX IBIKEHHI a30TUCTBIX ocHOBaHUI Monekynbl JIHK. Uzyuenue
Ha OCHOBE ONKMCAHHOM MOJEIN MOJCKYJIAPHOW JMHAMUKH (PU3UOJOTHUESCKUX MPOIECCOB IMPHU
Pa3IUYHBIX TTOKA3aTellsIX PEOJIOTMYECKOTO ITOBENCHUS HYKJIEOIUTa3Mbl IO3BOJIUT MOIYYUTH Oolee
TyOOKO€ MTOHMMaHWE MPOLIECCOB HEPABHOBECHOH (DM3MKHM aKTUBHOTO BEIIECTBA B KUBOM OpPTraHU3MeE

[6].
Pa6ota BeinonHeHa npu ¢puHaHCOBOM noaaepskke Kybanckoro Hayunoro ¢onaa (mpoext MOU-
20.1-36/20) u rocynapctBenHoro 3aaanus FOHI] PAH (Ne AAAA-A19-119040390083-6).

[1] A. Basov, L. Fedulova, E. Vasilevskaya and S. Dzhimak, Possible mechanisms of biological effects observed in living systems during
2H/*H isotope fractionation and deuterium interactions with other biogenic isotopes, Molecules, 2019, 24(22), p. 4101, (2019).

[2] L. Liu, C. Yang and Q.-X. Guo, A study on the enthalpy-entropy compensation in protein unfolding, Biophysical Chemistry, 84(3), p. 239-
251, (2000).

[3] R. Li and C.H. Mak, A Deep Dive into DNA Base Pairing Interactions under Water, Journal of Physical Chemistry B, 124(27), p. 5559-
55709, (2020).

[4] F. Hase and M. Zacharias, Free energy analysis and mechanism of base pair stacking in nicked DNA, Nucleic Acids Research, 44(15), p.
7100-7108, (2016).

[5] A.H. de Vries, B.E. Krenn, R. van Driel, V. Subramaniam and J.S. Kanger, Direct observation of nanomechanical properties of chromatin
in living cells, Nano Letters, 7, p. 1424, (2007).

[6] A. Svidlov, M. Drobotenko, A. Basov, E. Gerasimenko, A. Elkina, M. Baryshev, Y. Nechipurenko and S. Dzhimak, Influence of
Environmental Parameters on the Stability of the DNA Molecule, Entropy, 23, p. 1446, (2021).
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BepositHOCT M3MeHeHHsS] (QYHKOHHA WHTETPUPYIOMIMX CHUCTEM TIpU MOTPEOJIEHUH BOIBI C
MOAU(UIIMPOBAaHHBIM H30TOMHBIM COCTaBOM JIOCTaTOYHO BBICOKA, MOCKOJBKY Bona cocTaBisieT 70%
OpraHu3Ma MIICKOTIMTAIOIINX XUBOTHBIX. B HalleM ucciaeoBaHUM MBI IPOBETH HECKOJIBKO CEepHid
SKCIIEPUMEHTOB Ha Ja0OpaTOPHBIX JKUBOTHBIX MO HM3YYCHHIO PEAKLUUH SHAOKPUHHBIX Keje3 Ha
noTpedieHHe BOABI ¢ MOIUGHUIIMPOBAHHBIM U30TOIIHBIM COCTaBOM 110 Bojgopoay. [loTpebiieHne BObI
C TOHIDKEHHBIM cojepxanueM neitepus (10 ppm) yke dvepe3 CyTKH BbI3bIBAJIO 3HAYUTEIbHBIC
KoJeOaHus B MPOIYKIMH THPEOUTHBIX TOPMOHOB, PETYIHPYIONUX HHTEHCHBHOCTH OOMEHHBIX
npoueccoB [1]. DTu pe3ynpTaThl Jajdy OCHOBAaHME JISl MPOBEICHUS DKCICPUMEHTA MO H3YYCHUIO
JUHAMUKHA XapakTepUCTUK TEMIIepaTypbl Tejla M TEPMOPETYJSILMH Yy MBbILEH Npu NOHWKEHUH
MOCTYIUICHUSI B OPTaHU3M H30TOMNa BOJOpoJa Neirepus. J[MHAMHKA TeMIlepaTypbl Tena SBIISETCS
WHTETPATHBHBIM IIOKa3aTeleM U OMNpeJeNsaeTcss TaKuMH (U3HOJIOTUYSCKUMH (DaKTOpaMH, Kak:
COH/00PCTBOBaHNE, MABHUraTeNbHAs aKTHBHOCTh, TOHYC CHMIIATHYECKON HEPBHOW CHCTEMBI,
KOHIIGHTPallii TOPMOHOB U Ap. VI3MeHeHne TeMIeparypsl «siApay OpraHu3Ma, UMeeT [UPKaJInaHHbIH
NEpUOJ W UENBId CHEeKTp yAbTpaAuaHHBIX pUTMOB. MccienoBaHue MpOBENEHO HAa CaMlax MBbIIICH
nuann C57BI/6 maccoit Tena 25-28 1. AHATU3UPOBAIN JHHAMHMKY TEMIIEPATYPHI Te€jla B TEUEHHH 7 CYT
moTpebIIeHUsT BOJBI C pa3HOM KoHIeHTpanueir naevrepust (10 u 146 ppm) U cyMMapHyIO CYTOYHYIO
JIBUTATENbHAs aKTUBHOCTH C IIOMOIIBI0 UMILUIAHTUPOBAHHBIX JIATYHKOB.

CyTouHasi TUHaAMHKa TeMIIepaTyphl Teja, a TakKe CpeJHECYTOUHas TeMIleparypa Tejla MbIIel depes
7 cyT motpebyieHUs] BOIBI C TOHIKEHHBIM COACp)KaHHUEM ACHTEpHs HEe OTIMYallUCh OT 3HAYCHUH
KOHTPOJIBHOHM TPYMIIbI, OJHAKO BEWYMHBI €KEMHHYTHBIX M3MEHEHHH TEMIIEpaTyphl Tella U CPemHss
BEIMYMHA E©KEMHHYTHOTO W3MEHEHHsI COKpartwinch. [loTpeOieHne BOAbI €  TOHIKEHHOM
KOHIIGHTpale AeWTepusi BBI3BIBAIIO CHI)KEHHE CpEeJHEH CHEKTPaJbHOW IUIOTHOCTH KoJeOaHHH
Temreparypsl Tena B nuamazoHe 2-20 muH. [Ipn sTOM HamOoJjbiliee ee CHWKEHUE HAOII0AaIoCh B
nuana3zoHe 2-6 MuH. C 1enblo 0XapaKTepHU30BaTh BBIPAKEHHOCTh W3MEHEHHUH CHEeKTpalbHOU
MOIIIHOCTH B 3aBUCHMOCTH OT Tepuona KoieOaHWil ObLTO BBIYMCIECHO OTHOIICHHWE CHEKTPabHOU
MOIIHOCTH KOJIeOaHHH TeMiieparyp Teja B auamnazoHe 10-20 MuH (HM3KOYacCTOTHas 00JacTh) K 2-6
MUH (BBICOKOYACTOTHas 00sactp). [lo cpaBHEHHIO ¢ KOHTPOJILHOW TPYIMIION, Y MBIIIEH, MOTyYaroInuX
BOJly C HH3KHM COJIEp)KaHHWEM JIeHTepHsi, OTHOLICHHE CIIEKTPaIbHOH MOIIHOCTH PHUTMOB PE3KO
yBenmuumioch.  CrieoBaTenbHO,  BBICOKOYACTOTHBIM — UAma3oH  ©KEMHHYTHBIX — M3MCHEHHM
TeMIlepatypbl Tena Ooilee UYBCTBUTENEH K HW3MEHEHHWIO COJEp)KaHUsS JEeUTepHuss B OpraHU3ME.
[IpoBeneHHple HamMM W3MeEpeHHs 00beMa TOTJIOMAEMOT0  KHCIOPOJa, XapaKTePH3YIOIIEro
WHTEHCUBHOCTh METa0OIMYECKHX IMPOIECCOB, HE BBISBWINM pa3IMYUid MEXAY IKHUBOTHBIMH,
NOTPEOJISIONIMMA  BOJY C TIOHIKEHHBIM COJIEpKaHUEM JIeHTepHs, ¥ KOHTPOJBHON TpPYIIION.
[Mokazarenn cyMMapHOH JBUTATENbHOW aKTUBHOCTH TaKKe HE HMMEIH CTAaTHCTHYECKH 3HAYUMBIX
OTIIMYMIA OT KOHTPOJS, W COOTBETCTBEHHO, HE MOIJIA BHOCHUTH BKIIaJ] B HM3MEHEHHS DPHUTMOB
TEMIIEpaTypbl. YUHUTHIBas, YTO KOJEOaHWS TEeMIlepaTyphl Tena B Auama3oHe 2-20 MHH OTpa)xxaroT
OanmaHc aKTUBHOCTH CHMIIATHYECKOTO M MapacHMIIATHYECKOTO 3BEHLEB BEreTaTHBHON HEPBHOM
CUCTEMBI [2], TO UX U3MEHEHHSI MOYKHO TPaKTOBATh U KaK MEPEeCTPONKY PEeryJSIIIMOHHBIX MEXaHU3MOB
B HEPBHOM CHCTEME, OTBETCTBEHHBIX 3a MOJAAepXKaHHe TOMeoCcTasa.

UccnenoBarne BeIMOMHEHO Tpu (uHAHCOBOWH mojaepxkke PODU B pamkax HaydyHOrO MpOEKTa
Ne 20-015-00236 A.

[1] SIrnosa H.B., O6epruxun C.C., Tumoxuua E.I1., SIrnos B.B. Peakuus runodu3apHO-THPEOUIHON OCH Ha KPaTKOBPEMCHHOE H3MEHCHHE
coziepykanust eitepus B opranusme, bromt. axcnep. 6uomn, T. 171, Ne2, C. 232-234, (2021).

[2] Braulke L.J., Heldmaier G. Torpor and ultradian rhythms require an intact signaling of the sympathetic nervous system. Cryobiology,
Vol. 60, N.2, P. 198-203, (2010).
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Hapooos, Y. Muxnyxo-Maxnas, 0. 10/2, Mockea, 117198, Poccus
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B03MOXHOCTH 3MEKTPOMAarHUTHON TMepeJayd CHTHAJIOB B JKUBBIX OPraHW3Max aKTHBHO
o0cyxparoTcst yxxe Oojee crta JieT. Takue CUrHaJIbHbBIC IyTH CHOCOOHBI OOECIIEUNUTh CYLIECTBEHHbIE
MPEUMYIIECTBA IO CPABHEHUIO C M3BECTHBIMHU, B YaCTHOCTH XMMUYECKUMH CUTHAJIBHBIMU MyTAMH, -
MO HampaBIE€HHOCTH H CKOPOCTH THieperaun HHGOpMANWHW, JadbHOACHCTBHIO, HH3KHM
SHEPreTHUECKUM 3arparaM. Monenb 3IeKTPOMarHUTHOW CUTHANIM3alUU INpHUBJIEKATeNbHA UL
OOBSICHEHUsI 1IEJIOTO psifa SIBICHWH, OT KOOPJWHAIMM PAa3BHTHUSl CIOXKHBIX MHOTOKJIETOYHBIX
OpPraHu3MOB 10 HEOOBIKHOBEHHO 3(QeKTuBHONH 00paboTku mHpopManuu Mo3roM. Bmecte ¢ Tewm,
SKCIIEPUMEHTAIbHBIE JI0KA3aTeNbCTBA CYIIECTBOBAHUSA JJIGKTPOMArHUTHON CHUTHAJIM3ALMK TIOKa
HEIOCTaTOYHBI JJIsl OJHO3HAYHOrO pelieHust Bompoca. OJHOH W3 OCHOBHBIX IMPOOJEM SBIISETCS
HEIOCTaTOYHOCTh  IIOHMMAHUsI MEXaHU3MOB, CIIOCOOHBIX O0ECHEYUTh  AIIEKTPOMATHUTHYIO
CUTHQJIN3AIUIO B OMOJIOTHYECKUX CHCTEMaX.

Panee w©amMm Obma cdopMynupoBaHa MoOJeNb, B KOTOPOH U3NIydYeHHE W MpPUEM
3JIEKTPOMAarHUTHBIX CUTHAJIOB 00ECIIeurnBalOT pe3oHancHble cTpykTyphl B JIHK [1]. MbI npemioxunu
JIBa THUMAa BO3MOXXHBIX JJIEKTPOMAarHUTHBIX PE30HAHCOB, 3aBUCSIIMX OT IOCJIEI0BATEIHLHOCTH
HYKJIeoTH10B. [lepBblil THII pe30HAHCOB BO3HUKAET B MypuHOBBIX ydyacTkax JJHK, To ecTh B cTonkax
MypUHOBEIX oOcHOBaHUH (A u (): SJCKTPOHHBIE O0JaKa COCETHUX apOMaTHYEeCKUX KOJell
MEPEKPBIBAIOTCA U 00pa3yloT eIuHOE IJii BCEH ILEMOYKU IypMHOB OOJIAKO JEOKaTHM30BaHHBIX
95eKTpoHOB [2]. BTOpoii T pe3oHaHCOB, ompeaesieMbix nepBuuHoi crpykrypoit JJTHK, cBsizan ¢
MIPOTOHHBIMH TIPOBOJAMH, T.€. HEMPEPBIBHBIMHU ILIETIOYKAMH BOJOPOIHBIX CBSI3€H COEAMHSIOIINX
MOJISIpHBIE TpyNmbl a30THCTBIX ocHoBaHui Baonb nenu JIHK. CymecrsoBanne B JIHK Takumx
MPOTOHHBIX IPOBOIOB 3a CUET 0OpPa30BaHUs BOAOPOIHBIX CBs3€H OBLIO MOKa3aHO HaMHU C TIOMOLIBIO
METOJI0B KBaHTOBOW xumuH [1]. 3mech Mbl paccMmatpuBaeM ModjekyisipHbie mozenu JHK wu
IPEANPUHUMAEM TMONBITKY BBIICHUTH pOJb BOAbl B (DOPMUPOBAHHUU IIPOTOHHBIX IIPOBOJOB,
CBA3AHHBIX C TOCJTENOBATENbHOCTAMH HYKJIEOTHIOB, B YaCTHOCTH PacCMaTPHUBaeM BO3MOYKHOCTb
BJIMSIHUS HA PE30HAHCHI MPOTOHHBIX IIPOBOAOB MOJIEKYJT BOABI, Haxoxasmecs B Ooposnkax JIHK.

Bapbepbl NepeMeLLeHns NpoToHa BHYTPU AWHYKNeoTuaa
200

[} '
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CocTosiHusa auHykneotuaa (koHdopmauum) npu
NPOXOXAEHNM MPOTOHOB BAOIb 3a4aHHOI TpaekTopun 1 ...n

Puc. 1 IIpononbhbie Bogopoaubie cBazu B JTHK (pe3ynbTaTbl KBAHTOBOXUMHUYECKOTO MOJIEIMPOBAHUS JUHYKICOTH/IA).

[1] Savelev, Ivan, and Max Myakishev-Rempel. "Evidence for DNA resonance signaling via longitudinal hydrogen bonds." Progress in
Biophysics and Molecular Biology 156 (2020): 14-19.

[2] Savelev, lvan, and Max Myakishev-Rempel. 2020. “Possible Traces of Resonance Signaling in the Genome.” Progress in Biophysics and
Molecular Biology 151 (March): 23-31. https://doi.org/10.1016/j.pbiomolbio.2019.11.010.
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Mareev.evgeniy@physics.msu.ru

Pa3zpaboTaH KOMIIEKCHBIM METOI, OCHOBaHHBIN Ha COUYETAaHUH T€HEBOU (poTorpadum nBpems-
pa3pelIeHHoH KOMOMHAMOHHOW CHEKTPOCKOIUH, A1 MOHHMTOPUHIA HECTALMOHAPHOTO JIa3epHO -
WHIYIHPOBAHHOTO CBEPXKPUTUYECKOTO COCTOSIHUS B MOJIEKYJISIPHBIX Cpeax (BoJa 1 AMOKCHN
yriepona). Tenesas hororpadus IpUMEHsIETCS U1 BOCCTAHOBIICHNS 3HAYCHHUI TaBICHHS, A
KOMOWHAIIMOHHAsI CIIEKTPOCKOIHMSI B COYCTAHUHM C MOJICKYJSIpHOW tuHamMuKkod [1] - aist oueHku
TeMIIepaTypsl IpH JIa3epHOM Bo3aelcTBrH. Bpemennoe paspemenue nopsaka 0,25 HC 1ocTuraercs 3a
CYeT U3MEHEHHUS 33I€PKKH MEKIY CUIOBBIM UMITYJIECOM, KOTOPBIH T€HEPUPYET JIEKTPOHHYIO I1a3My,
U 30HJUPYIOLIUM Ja3epHbIMU UMIIYJIbCOM. BappupoBaHue BpeMEHHOM 3aJiepKKH MEX]Ly UMITYJIbCaMU
OCYILIECTBIISIETCA C MOMOIIBIO CAMOJIEIBHOM AIIEKTPOHHOM cXeMbl HU(PPOBOH 3a€PKKA  Ha OCHOBE
[JTUC u ananor oBoii aiektponuku [2]. IIpeanaraemplii METO HCIIOIB30BAJICS B XKHUAKO M AUOKCHIIE
yriepoja u Boze. [Ipu Bo3aelcTBUM HAHOCEKYHJHOTO JIa3€PHOT0 UMITYJIbCa PACUETHBIE TEMIIEPATyPhl
u nanenust (~700 Ku ~0,5 I'Tla), nocturaemeie B cpeax, NPEBBIIAIOT KPUTHUECKHE TTAPaMETPhI
00pa3uoB, YTo, B CBOIO OYEPEb, IPUBOIUT K IIEPEXOAY B CBEPXKPUTUYECKOE COCTOSIHUE BEILIECTBA.

1MKC 5MKcC 20MKC

L) 8 _
\ /" 200MKM /

KaBUTALNOHHbLIN Ny3bIpb s KInacTepbl

Puc.1. DBomronus KaBUTALMOHHBIX My3bIpel B KHJIKOM TuoKcue yriaepoaa @0 6ap, 300K) mocie Bo3aeiicTBust HaHOCeKyHAHOTO (6 He, 400
MK/[X) azepHOTro MMITyJbca. 3aep>KKH MEXKTY CHIOBBIM U IPOOHBIM UMITYJIbCOM yKa3aHbl Ha PHCYHKE

[1] E. Mareev, T. Semenov, A. Lazarev, N. Minaev, A. Sviridov, F. Potemkin, and V. Gordienko. Optical diagnostics of supercritical co2 anc
co2-ethanol mixture in the widom delta. Molecules, 25(22):5424, (2020).

[2] E. Mareev, N. Minaev, E. Epifanov, I. Tsymbalov, A. Sviridov, and V. Gordienko, Time-resolved optical diagnostics of non-equilibrium
supercritical state in molecular media under ns laser-plasma impact, Optics Express, 29(21), 33592-33601, (2021)
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bukapOoHaTHbIe BOJHbIE PACTBOPHI, NPEOLIBAKOIIUE B YCTOUYMBO
HEPABHOBECHOM COCTOSIHUHU — MPOTOTHII KMBBIX CHCTEM.

B. Boeiikos, E. Bypasaesa, K. HoBukos, O. fI0/10HcKkas.

Mockosckuii 2ocyoapcmeennbiil yrusepcumem um. M.B. Jlomonocosa, Buonoeuueckoii gpaxynvmem
v109028v@yandex.ru

[IpupoHbIe BO/BI, BKIIOYAst BOIHYIO OCHOBY JKUBBIX OPTaHH3MOB, ITPEJICTABISIOT cO00M KapOOHATHBI
BOJIHBIE PACTBOPHI. B HUX B TOM MJI HHOM COOTHOIICHUH MPUCYTCTBYIOT MPEACTABUTEIN CEMeicTBa
yraekucinotsl: CO 26 2>H,CO3&>HCO; €>C03%, cpeau KOTOPHIX JOMUHUPYET — OGMKapOOHAT
(HCOz"). VYruekuciora Urpaet BayKHEHIIYIO POJIb B POLIECCAX KU3HEACIATEIBHOCTH Y KUBBIX
OpPTraHU3MOB U B Pa3HOOOPA3HBIX 3KOJIOTHYECKHUX MPOLECCaX. Tak, 1 pu CHUKECHUU B KPOBH
KOHLICHTpaIK OnkapOoOHaTa HIKE ONPEAETICHHOTO YPOBHS HapylIaeTcs KIETOYHOE AbIXaHUE, YTO
MPUBOJIUT K Pa3BUTHIO MATONOTUH.  BukapOOHATHI B TaKMX CHUTYalMsSX OKa3biBa FOT BhIPAXKEHHOE
TepareBTHYEeCKOe AelicTBUe. MHOTHE CyIIeCTBEHHbIE CBOMCTBA MPUPOIHBIX BOJHBIX CUCTEM, B
YaCTHOCTH, CIIOCOOHOCTH BOJIBI K CAMOOYHCTKE 00eCTIeunBaeTCs MIPUCYTCTBHEM B HUX KapOOHATOB.
OpHUM 13 BaXKHBIX M HEJOOLIEHEHHBIX MTOKa (GaKkTOPOB, ONpPEACIISIOIINX BO3ACHCTBIE YTITIEKUCIOTHI Ha
MIPOLIECCHI, TPOTEKAIONINE B BOAHBIX CHCTEMaX ABJISIETCSI HX HETIOCPECTBEHHOE BOBJICUCHUE B PEAKIIHI
¢ ydacTrieM akTHBHBIX ¢opMm kuciopozaa (ADK). C ucnonb3oBanuem metoaa 1P M b1 0OHapYKHITH,
9TO B BOAHBIX PACTBOPaX OMKapOOHATOB CHOHTAHHO MTPOMCXOIUT 00pa30BaHHE CYIEPOKCHTHBIX
panukanoB. IHTEHCHBHOCTB Ipoliecca 3aBUCUT OT KOHIIEHTpanuu oukapOonara, pH pactBopa ,
BO3pacTacT NpH OCBeIlleHNH. BHeceHne B BOAHBIE PacTBOPHI OMKapOOHATOB COJei Fe(ll) B
MHUKPOMOJISIPHBIX KOHIICHTPAIMAX COMPOBOXKIAETCS BCIIBIIIKON M3IIy4eHHs B BHIUMOW 00JI1acTH
CIIeKTpa, Oylarosaps MPUCYTCTBUIO B HUX aKTUBHBIX (pOPM KHCIOpOIa U KapOOHATHBIX paIfKalOB.
HobGasnenue k bukapooHaTHeIM pacTBopaM H2O2 B CyOMMIITUMONSPHBIX KOHIEHTPALMSIX HHULUHPYET
B HHX I POIECC, COMPOBOXKIAIOMIMNCS  yCHIIMBAEMBIH JIFOMHHOJIOM CBEPX-CIIA0bIM U3ITyYCHUEM |,
JUISIIIAMCS] B M30JUPOBAHHBIX OT KOHTAKTa C BO3JyXOM 00pa3l] ax B TeYeHHWE MHOTHX MecsleB. Ha
XapaKTep 3TUX MPOIECCOB, CIIOHTAHHO MPOTEKAIOMINX B ONKapOOHATHBIX paCTBOPax, OKa3bIBAIOT
BIMSHHE KOCMO(DU3NUECKHE SIBJICHNS, TAKKe KaK HOBOIYHHE, 3aTMEHH g Jlyner m ComHma u
reOMarHUTHBIE BO3MYIICHUSL

Henpepoienas renepanust ADPK u aktuBHBIX HopM KapOOHATOB B BOAHBIX PacTBOpax OukapOOHATOB,
Heyracaroliee B TeUeHHE JJTUTEIBHOTO0 BPEMEH! H3ITy4YeHHEMMH (POTOHOB, CBHIETENLCTBYET, YTO B HUX
MTOCTOSTHHO TIPOTEKAIOT OKHCIUTEIBHO -BOCCTAHOBUTEIILHBIE PEAKIIUH, B YACTHOCTH, KAaTaIH3UPyEMOe
OukapOOHATaMU OKHCJICHHE BOJABI. T.€. BOJHBIE PacTBOPHI ONKapOOHATOB MPEOBIBAIOT B YCTOMYUBO
HEPaBHOBECHOM, BO30YKJCHHOM COCTOSIHUH, KOTOPOE IMOJAPa3yMEBaeT, 4 TO 3TH CUCTEMBI HMEIOT
CIIOJKHYIO TUHAMUYECKYIO CTPYKTYPY, OOECIEeUMBAIOIIYI0 MX YYBCTBUTEIBHOCTB K CBEPX -CIaObIM
BHEIIHUM BO3JeiicTBUsAM. [ToiepikaHreTakoro cocTosiHUsl OnkapOOHATHBIX BOJHBIX CUCTEM B TCUCHH
JUIMTENTLHOTO BPEMEHH TPEOYET MOCTOSTHHOTO PUTOKA DJHEPTUH U3 OKPYK  aroleit cpeasl. Henasuo
obu10 o0Hapyskero (G.H. Pollack), cocyiiecTBoBanue B BOAHBIX CHCTEMAaX JBYX BOIHBIX (a3, MEKIY
KOTOPBIMH UMEETCSl pa3zielicHUE 3apsaoB, odeclieunBacMoe MOTPEOICHUEM U3 OKPYIKaroIIeH cpeibl
SHEPrHH MEKTPOMArHUTHBIX MOJIeH HU3KOU IIOTHOCTH, B YaCTHOCTH TEIUIOBBIX [1]. BomHble cuctemspl
BBICTYTIAIOT B PO CBOCOOPA3HBIX «HETIHTPONHHHBIX TPAHC(POPMATOPOB », TPaHCHOPMHUPYIOT
SHEPTHIO0 HU3KOH IIOTHOCTH B 00Jiee BBICOKO OPraHW30BAHHYIO SHEPTHIO BHICOKOH ITIOTHOCTH, B
CBOOOHYIO SHEPTHIO, CIIOCOOHYIO COBEPILATH MMOJIE3HYI0 padoTy.. MBI pemnonaraeM, 4To yCTOWIHUBO
HEepaBHOBECHOE COCTOsiHUE *)HBbIX cucteM (o D.C. bayspy [2]) obecnieunBaeTcsi TeM, 4TO OHH, IO
CYIIECTBY, IPEACTABIISIOT COO0H OMKapOOHATHEBIE BOAHBIE CUCTEMBI, TPaHC(HOPMHUPYIOLIHE YHEPTUIO
HU3KOH ITIOTHOCTH B CBOOOIHYIO SHEPTUIO BHICOKOH IUIOTHOCTH.

[1] k. Tonnak, Yersepras dasa Boast (JIMK-IIpecc), riassi 5, 6 (2021).
[2] D. Bayap, Teopernueckas 6uonorus (M.-J1., U3n. BUDM), c. 32 (1935)
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UccnenoBanbl  00pasibl BOIbI, a TakKe HM30TOHMYECKHX BOAHBIX pactBopoB NaCl u Punrepa,
MOJBEPrHYTHIE B TeueHre 20 MUHYT OONYYCHHUIO C MMOMOIIBIO aHTEHHBI B BHJE TUIOCKOI'O KOHJEHCATOPA
AIIEKTPOMArHUTHBIMU UMITYJIbCAMH JJTMTEIBHOCTBIO 1 pS ammutyaoi 100 MV npu pa3nuyHbIX YacToTax
MOBTOpeHHA. 3aTeM B OONy4eHHBIX oOpa3lax BbiMauuBajach MemOpana Hacdwuona, m Obiia m3yuyena
BpPEMCHHAs 3aBUCHMOCTh MHTCHCUBHOCTH JFoMuHectieHImu |1(t) ¢ moBepXxHOCTH MeMOpaHbI TPH HaKa4dKe
Ha JyirHe BOJHBI 370 HM B T€OMETPUHN CKONB3SINIEro majgeHnd. IHTepBan MeX Ty OKOHYaHUEM OO0TydeHHS
00pa3LoB ¥ HAYaJIOM SKCIEPUMEHTOB MO BO30YXACHUIO (POTOMIOMHUHECIEHIIMH COCTABIISUT TpUMepHO 20
MUHYT. [Ipy BEIMaunBaHuM B 00paboTaHHBIX 00pasliaXx YpOBEHb JIIOMUHECLICHIINHY TJIABHO YMEHBIIAETCS
BCJIEJICTBHE TMAACHUS TPHUIOBEPXHOCTHOW IJIOTHOCTH CYIb(OrpyNm — LEHTPOB JIOMHHECICHIINH.
Oxka3anoch, OAHAKO, YTO CYIIECTBYET P YAaCTOT IOBTOPEHUS UMITYJIbCOB, VISl KOTOPHIX MHTEHCUBHOCTD
JFOMUHECHCHIIMA HOCUT CIy4ailHbIii XapakTep, 4TO MPOSBISETCS B CTOXacTHUeCKHUX ocimmumsmmsx 1(t).
Ecnu skcnepuMeHTanbHYI0 YCTAaHOBKY IO H3YYEHHIO JIIOMHHECLEHLIUH H30JIMPOBAaTh OT BO3MOXKHBIX
BHEIIHUX MCTOYHUKOB H3IYYEHHUs C IOMOUIbI0 METAIJIMYECKOTO 3KpaHa, ClydyailHble OCHMIIISIIUN
ncue3aioT, u |(f) yMeHbIaeTes mo peryaspHOMy 3aKOHY ¢ XOPOIIed BOCIPOU3BOANMOCTEIO. EcTecTBEHHO
HPEIOI0KUTh, 4TO ocLuuisinun |(t) cBs3aHbI CO CIyyallHBIMU BHEITHUMH UCTOYHHKAaMH. J[Jist mpoBepKu
9TOll rumnore3pl MeMmOpaHa Haduona BbpIMaumBasach B KHIKOCTH IIPU OZHOBPEMEHHOM OOJIyYCHHH
AIIEKTPOMAarHUTHBIMU UMITysibcamu. [1pu atom ocummisuu |(t) Bo3HHKAIM, €ClIi BEKTOP HANPSHKCHHOCTH
ANIEKTPUYECKOTO TIOJIA IDIOCKOTO KOHZEHCAaTopa JIeKal B IUIOCKOCTH MEMOpaHbI, €clii BEKTOp
HAMpPSHKCHHOCTH ObLI MEPIEeHANKYJISIPSH MOBEPXHOCTH MeMOpaHbl, ckaukoB |(t) He Bo3HuKano. Takum
obpaszom, ocrwusinun 1(t) BO3HMKAIOT MpU BO3ACHCTBHM MOJISIPU30BAHHOTO B IUIOCKOCTH MEMOpaHBI
JIEKTPOMAarHUTHOrO u3mydeHus. Iloka3aHo, YTO TMONAPU30BAaHHOE W3JIy4YEHWE BO3HUKACT MpHU
B3aMMOJCHCTBUN CIy4yailHO MOJIIPU30BAHHOIO BHEIIHETO M3JIy4YE€HHUs C KJIACTepaMU U3 3apsKEHHBIX
ra3oBbIX HAHOIY3bIPbKOB, C(GOPMHPOBAHHBIX B OJHOPOJHOM DJIEKTPUYECKOM II0JIe IUIOCKOTO
KOHJIEHCATOpa; B 3TOM Cllydae KJIAacTep W3 HAHOMY3BIPHKOB NpPUOOpETaeT aHWU30TPOIHBIE CBOWCTBA,
KOTOPbIE MOTYT COXPAHSATBHCS JOCTATOYHO MAOJITO, MOCKOJIBKY OTCYTCTBYIOT KakKue-THOO MEXaHH3MBI
penakcanyy K cepuuecKu CUMMETpUIHON (popme kinactepa. OCUMUIAIUA HHTEHCUBHOCTH OOBSICHSIOTCS
B paMKax MOJIENIM PE30HAHCHOI'O MEPEeHOCa YHEPTUU BO30YKAECHHOTO JIOMHHECIIEHTHOTO COCTOSIHUSI OT
JoHopa (Cynb(pOrpymiel) K akUenTopy, KOTOpble HAaXOIATCS Ha MOBEPXHOCTH MeMOpaHe: eclii NIpH
o0nyyeHnr MeMOpaHbl MOIAPU30BAaHHON BOJTHON MEHSETCS PACCTOSHUE MEXIY JOHOPOM M aKIETITOPOM,
TO MHTEHCHBHOCTbH JIIOMUHECLUEHIMU OyJIeT UCIBITHIBATH OCLMIUIALUM. PaccTosHue Mexay HOHOPOM U
AKLENTOPOM MEHSETCA TaKkKe NpH OOJYyYeHWH MeMOpaHbl HHU3KOYACTOTHBIM NPOJOJIBHBIM 3BYKOM,
M3rHOAIOIIEro MOBEPXHOCTh MEMOPAHBI.

52



DOI: 10.24412/CI-35040-2021-53-53

Ha0yxanue moJiuMepHoOd MeMOPaHbI B BOAHBIX CYCIICH3UAX
AMHUHOKHUCJIOT B 3aBUCUMOCTH OT U30TOIHOI0 COCTABA
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B oskcmepumentax 1mo  (DOTOMOMHUHECIICHTHOH CHEKTPOCKONHHM HW3YYE€H PEKUM B3aUMOJICHCTBUS
nmonmMepHoi MeMOpaHnbl HadroHa ¢ pa3nmuyHbBIME aMUHOKHCIOTaAMH. AMHHOKHCIIOTBI PacTBOPSITUCH B
¢usnonornuecknx pacteopax NaCl, npHroroBmeHHBIX Ha OCHOBE OOBIYHON MPHUPOIHON BOJIBI
(comepxanme nedtepus paHo 157 £ 1 ppm), a Takke Ha OCHOBE BOJBI, OOCAHEHHON MO NEHTEpHIO
(comepxanme neiirepus < 1 ppm). OTi mccnenoBaHus ObUITM MOTHBHPOBAaHBI TeM (DaKTOM, YTO KOT/Ia
Haduon naOyxaer B 0OBIYHOW BOJIE, MOJUMEPHBIE BOJNOKHA 3()()EKTUBHO «pa3MaThIBAIOTCS» B 00BbEM
JKUJKOCTH, B TO BpeMsl KaK B BOJIe, 00€THEHHOM 110 IeiTepuro, 3pPeKT pa3MaTbiBaHus 0TCYTCTBYET. Kpome
TOTO, TIOJMMEpPHBIE BOJOKHA, Pa3MOTAaHHBIE B OOBEM JKHIKOCTH, MOJOOHBI BHEKIETOYHOMY MAaTPUKCY
(TTTMKOKAJIMKCY) Ha MIOBEPXHOCTHU KJIETOUYHON MeMOpaHbl. Takum 00pa3oM, B3aUMOJICHCTBUE aMUHOKHUCIIOT
U ToauMepHoOi MemOpanbl Haduona MOXXHO paccMaTpuBaTh B KayeCTBE MOJCIM B3aMMOJCHCTBHS
aMHUHOKHCIIOT C KJIETOYHOW MeMmOpaHoi. B maHHOW paboTe BIEpBBIE H3y4YeHA POJb Pa3MOTaHHBIX
MOJIMMEPHBIX BOJIOKOH TPU B3aWMOJEWCTBUU aMHHOKHCIIOT C TIOBEPXHOCTHIO MOJUMEPHON MeMOpaHBI.
Oxkazasioch, YTO MPHU B3aUMOJICHCTBIUH aMHHOKHUCIIOT C MOBEPXHOCTHIO MEMOpPAHBI BOSHHUKAIOT 3PQEKTHI
TyIIEHUS JIIOMHUHECICHIIMM 3a CYeT I[IepeHoca 3apsiga OT OTPUIATEeNbHO 3apsDKEHHOTO IIeHTpa
JIOMHUHECICHIIMU (MTOBEPXHOCTHASL CYJIb(Orpyrnmna) K MOJIOKHUTEIHHO-3apsHKCHHOW MO0 HEHTpaabHOMN
aMUHOKHCIIOTe. B paboTe omnrcaHbl pa3inyHble TUHAMHUYECKHE PEKUMBI, BOSHUKAIOIINE PU HA0yXaHHH
MeMOpaHnbl HaduoHa B CyCHeH3MM aMHUHOKHCIOT C Pa3iMYHBIM W30TOIMHBIM COJEpXKAaHHEM, BKIHOYAS
3(eKThl MepPeKITIOUCHUs, aHAJIOIMYHBIC MPoIeccaM, MPOTSKAIOIIMM B OWHAPHBIX JIOTHYSCKUX sUeHKax
KOMITBIOTEPOB. OKa3aloch, YTO TUHAMIKA HaObyxaHus MeMOpaHbl HaduoHa 1 TyleHus TIIOMHUHECIIEHITUH
aMUHOKHUCIIOTAMH Pa3lInyHa s (PU3NOIIOTUYECKUX PACTBOPOB, NMPUTOTOBICHHBIX HA OCHOBE OOBIYHOI
BOJABI W BOJBI, OOCIHEHHOW IO JEUTEpHI0. YPOBEHb BBIIMICAIICH HAa CTAIMOHAPHBIA YPOBCHb
WHTCHCUBHOCTH JIIOMUHECIICHIIMA B CYCIICH3USX aMHHOKHUCIIOT, MPUTOTOBJICHHBIX HA OCHOBE OOBIYHOM
BOJIBI, HAMHOTO BBIIIIE, YeM JJII CYCIIEH3UH aMHUHOKHCIIOT, IPUTOTOBIIEHHBIX HA OCHOBE OOETHEHHOW 110
JIEHTEPUIO BOJIBI, UTO CBsI3aHO C A((HEKTOM pa3MaThIBaHUS MOJIMMEPHBIX BOJIOKOH B 00BEM KUIKOCTH.
Takum oOpazoMm, »3ddekr pa3maTblBaHUS WrpaeT poJib CBOCTO poOjAa 3allUTHOM  (yHKIUH,
MIPEAOTBpAIIAloNIeii KOHTAKT aMHHOKHCIOT C IOBEpXHOCThIO MeMOpaHbl. I[lokazamHo, 4To 3¢¢eKTh
TyIIeHUs / BOCCTAHOBJICHHS JIIOMUHECIIEHIINH C TIOBEPXHOCTH MOTMMEPHOI MeMOpaHbI 3a CYET T00aBIEHUS
aMUHOKHCIIOT C Pa3IUYHOM BEIMYMHOW 3apsia MOTYT OBITh UCIOJb30BaHBI JJIS CO3JaHMsI JIOTHYECKOMN
OmHapHOU SYEHKN Ha ocHOBe HadroHa, KOTOpPEII BEIMAYMBACTCS B CYCIICH3UAX aMHHOKHUCIIOT Ha OCHOBE
BOJIbI, 00€THCHHOM TI0 IEUTEPHIO.
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MaJioyriioBoe paccesiHue JIA3ePHOI0 CBETa B HCCJIeJOBAHUU
CKOPOCTH pacTBOpeHud papManeBTHYECKUX KOMIIO3MIIMHA HA
Pa3JIMYHBIX ITANAX NPOOONOATOTOBKH

E. B. Ycnenckas, U. B. KazsiMoBa

DI'AOY BO«Poccutickuti ynugepcumenm opysicovl Hapoooey
Kagheopa gpapmayesmuueckoii u mokcuxkono2uieckoll XumMuu MeOUYUHCK020 UHCTUmMyma
117198, yr. Muxnyxo-Maxknas, 0.8
uspenskaya_ev@pfur.ru

HUccnenoBanue CBONWCTB paccessHHOTO JIA3EPHOTO CBETA MMO3BOJISET MOTYUYUTh TAaHHBIE O CTPYKTYpE U
KOH(OPMAIIMOHHBIX N3MEHEHHUIX MOJIEKYJISIPHBIX M CYIIPaMOJIEKYIISIPHBIX cucteM (CMC).
IonTBepxneHo H anuure n30BITOYHOTO PACCESHUS B PACTBOPaX  MOHOCAXapUAOB, OOYCIIOBICHHOE
KJIacTepaMu, p a3Mep KOTOPBIX U3MEHSETCS B 3aBUCHMOCTH OT cojepkanust Boasl  [1]. Onmcanue
TUIIPaMOHHBIX cBOMcTB CMC € MOMOINIBIO OJHO-U JIByXKOMITOHEHTHBIX KPUBBIX 3aTyXaHHs CHUTHAJIA
cnimHoBoro 3xa T (2) mpexacrasneno B [2]. [Ipenaparsl Ha OCHOBE MOHOTHIpATa JAKTO3bI HIMPOKO
MIPUMEHSIOTCA B hapMaliy B KauecTBe pa3daBuTens, obecreuynuBasi  COBMECTHMOCTb, ONTHMAJIbHbIE
TEXHOJIOTHUECKUE CBOICTBA I'PaHyJIsATa U yIy4dlleHHble (apMaKOKMHETHYEC KHE CBOWCTBA TI'OTOBBIX
nexapcTBeHHBIX GopM . Llean padorsl — npumenuts Mmeton LALLS nns uccrnemoBaHuss KHHETHKU
pacTBOpPEHHS B BOAE C MPUPOAHBIM comepskannem 2H u ddw (deuterium depleted water) maxTo3sl
MOHOTHpAaTa, MPOUIe el pa3IuyHbIe CIIOCOObI TPpaHy S . MaTepuajbl B MeTOIAbI: TPAHYJIST
n1aKTo361 MoHOTUApaar SuperTabR30GR HaTHBHBIIA, a Takke 0Opa3Lbl, HACBHIIEHHBIE Pa3IMIHBIMH
JICUCTBYIOLIMMH BelecTBaMu — pactBopamu antuten (AT) k mpocraTocnenuduyeckoMy aHTUTEHY U
snorenuanbHoii NO-cuHTaze; k. uHTEpdepoHy-TaMMa M IUI1aneb0; HM3MEPHUTENb AUCIEPCHOCTH
MasterSizer (MALVERN Instruments).MeToinka rcciieI0BaHUS BKITIOYAET PETHCTPAIMIO BO BPEMEHF
uHIUKaTpucchl pacesaus ( IP) npu nmpoxojkeHHH J1a3epHOrO CBeTa uepe3 TUCIEPCHYIO Cpelay ¢

. 1
MOCJICAYIONMM aHAJTU30M MOJYYEHHBIX JKCIOHEHIMaIbHbIX 3aBucumoctei ((1- - -t ¢ [3]
0

Pe3yabTaThl H 00cy:KkIeHne:B TadaMIe | TpeacTaBIeHbl KOHCTAHTHI CKOPOCTH PAaCTBOPEHHUS B BOIHBI
M30TOIOJIOTaX UCCIEAYeMbIX (papMalieBTHUECKHX 00pa3IoB JIAKTO3bI HA PA3IIMYHbIX Tarax
IPOOOTIOATOTOBKH.

Tab6auna 1. KoHCTaHTBI CKOPOCTH M KMHETHYeCKHi u30TonHbIH 3¢ ekt (KUD) pacrBopenust 06pasios saktossl (n=3, P=0,95).

(k + Ak)-10%, ¢ kn

Odpaszen* 4H 140 ppm 4H 4 ppm kp
JIAKTO3a 1,01+ 0,09 1,23+ 0,08 1,2
AT x NO-S 0,88+ 0,08 1,23+ 0,06 1.4
AT x UHD-y 0,91+ 0,07 1,68+ 0,12 1,8
mianedo 1,11+ 0,08 1,00+ 0,06 0,9

* o o
O6pa3LILI HM3TOTaBJIMBAJIKCH 10 0CO00M TEXHOIOTHU MIPOU3BOJACTBA, OITMCAHHOU B [4]

Haubonpmme 3aauenmst KUD cooTBETCTBYIOT pacTBOpeHHIO 00pasnoB JIC, moaydeHHBIX B PE3YIbTATE
TICEB/IO0XKIDKEHUS TPaHyJI JIaKTO3bI ¢ pacTBopamu , HacelmeHHOH AT x NO-S u MH®-y, koropsie
MIPOJIEMOHCTPHUPOBAIN  OONBITYI0 YYyBCTBHUTEIHLHOCTH K Pa3HUIIE HYKJIEaApHBIX Macc D/H B
PacTBOpPUTECIIC. BbIBOIIbI: Npeajio’)KHa OpUTHHAJIbHAsA MCETO/MKa JIa3€pHOI'0 KOHTPOJIA KaueCTBa I10
MOKAa3aTCIl0  «IMOJJIMHHOCTL» BOAHBLIX paCTBOPOB .HC, COACPpIKAIINUX MOHOTUAPAT JIAKTO3bI HA
Pa3IMYHBIX dTanax MmpodomoOroTOBKU KOTOpasi MOXKET IPUMEHATLCS Ha CTaAWH pa3pabOTKH, B
MPOLIECCE MPOU3BOJICTBA, & TAKXKE C LENBIO YIIYUIICHHS COJIFOOUIM3AI[MOHHBIX CBOMCTB.

[1] D.L. Sidebottom, Ultraslow relaxation of hydrogenbonded dynamic clusters in glassforming aqueous glucose solutions: A light scatterin
study, Phys Rev E Stat Nonlin Soft Matter Phys, 76, 011505, (2007).

[2] M.A. Babizhayev, G.M. Nikolayev, S.N. Goryachev , et al, Bours J, Martin R. Hydration properties of the molecular chaperone alpha -
crystallin in the bovine lens. Biochemistry (Mosc), 68,1145-55, (2003).

[3] E.V. Uspenskaya, T.V.Pleteneva, I.V. Kazimova and A.V. Syroeshkin, Evaluation of Poorly Soluble D rugs’ Dissolution Rate by Laser
Scattering in Different Water Isotopologues, Molecules, 26, 601-12, (2021).

[4] K.N. Woods, New insights into the microscopic interactions associated with the physical mechanism of action of highly dilutecbiologics,
Sci Rep, 11, 13774, (2021).
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How Erythrocytes Balance Osmotic Stress via Aquaporins
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We all consider water to be THE "elixir of life". Scientists have made important and comprehensive
discoveries about water balance and equilibrium in the body. Yet we still do not really understand the
role of water in biology and medicine. Across these disciplines, we hear "ground-breaking news" from
physicists and chemists about a hidden pool of osmotically inactive water in the human body that forn
its own "compartment,” protein-bound water. Interdisciplinary groups of scientists began to ask new
questions, such as what role this “extra water™ plays in our body, what role it has in the function of
proteins and enzymes, and last but not least, how exactly water is transported through water channels -
Aquaporins (AQPs) [1]. As a physician, biochemist, and physiologist with much experience in red cell
research, | have focused my plenary talk for this great conference on how red cells cope with osmotic
stress via Aquaporins and will approach this topic from the perspective of these disciplines. Aquaporin
are integral membrane proteins forming channels spanning the cell membrane for water and small
molecules. They appear in all living organisms, from human cells (organs) to bacteria and even viruses
which are receiving special attenti on in today's CORONA pandemic. In addition to water, they also
transport many other small molecules such as glycerol, nitrates and ammonia. The aquaporin family
currently includes thirteen members (AQPO0-AQP12), which we divide into three subgroups based on
their pore selectivity: A) "otthodox Aquaporins AQP 0, 1, 2, 8, and 4-6, B) Aquaglyceroporins, AQP 3,
7,9, and C) Superaquaporins, AQP11 and 2. Functionally, they are diverse and play important roles ii
humans in numerous diseases, including non -infectious ones, e.g., cancer, renal d ysfunction,
neurological disorders, and epilepsy to skin, metabolic, and cardiac failure. AQPs  became therefore
modern targets for drug development [2]. One disease affecting millions of people worldwide is sickle
cell anemia (SCA) caused by only a single gene mutation! Sickle cell anemia occurs in humans below
a threshold level of partial pressure of oxygen, followed by the formation of long hemoglobin Shains.
Water bound to sickle cell hemoglobin S (HbS) is released, resulting in an osmotic imbalance between
colloids and blood plasma and water leakage into the  blood plasma via AQP channels. In malaria -
infected erythrocytes from SCD patients, parasites are killed and the water channel aquaporin 2 is
upregulated. The big question is, "What is the role of water in all this, and how exactl yis AQP 2
affected,?" Physicists "suspect"” protein-bound water and water -transporting AQPs playing key roles.
Artmann et all.[3] and Pershin[4] found a quantum ghysics-based temperature transition of hemoglobir
(Hb) at body temperature . However, one of the findings of Artmann et al. was that mutant SCD -Hb
shows this transition as does normal HbA [5]. In sepsis, which has a high mortality rate, the endotoxin
lipopolysaccharide is released [6]. Why do erythrocytes swell in this event and why does total plasma
water decrease? If during these events molecular bound water was released, then how and why? What
is the role of Aquaporins? There remain "mountains™ of scientific questions thatwe physicians will not
at all be able to solve alone. One of the challenges is to decipher the physical processes at work in the
hydrate shell of proteins. Finally yet importantly, this very research could provide important clues to
completely new therapeutic approaches in the fight against infectious and norrinfectious diseases.
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AxycTHyecKoe BO3JICHCTBHE, CO3/1aBaeMOEC HU3KOYACTOTHBIMUA TaPMOHUYCCKUMH KOJICOAHUSAMU, 3aMETHO
I Ha KUHETUKY COHOXHMMHYECKHX TMPOIIECCOB B BOJHBIX pacTBopax. McciemoBanus IelCTBUS
JaCTOTHBIX KOJIEOAHWH CTal MPUBJIEKATh JOCTOWHOE BHUMAaHWE JIUIIH TTOCHE TMOSIBICHUS HENETATHbHOTO
T9eCKOTO Opykus. J[o 3TOro BpeMeHr HU B HaIlleH CTpaHe, HU 32 pyOekoM He 00paIiaiock JOCTaTOYHOTO
HUs Ha paboOThl XWMHUKOB B 00JacTH WCCIEIOBAaHUS MeEXaHW3Ma JCWCTBHA KojeOaHWi dacToT
I3BYKOBOT'O M Havajia 3BYKOBOT'O AUaNa3oHOB. CUHTAIOCK, UTO CIUIITKOM MaJl SHEPTeTUYECKUM SKBUBAJICHT
KoJieOaHMi, XOTs C MIyOOKOH JIPEBHOCTH U3BECTHO HEOJArONPUATHOE BO3/ICHCTBHE IIIyMa Ha YeJIOBEKA.
POBOIMMBIE HAMH HCCIIEAOBAHUS OMHPAIOTCS HAa TEOPWIO0 HEPAa3BUTOW KaBHUTAIMU M TIPEACTABICHUH O
TEIHHOW U OTPHUIATSIIBHON THIpaTaIlii HOHOB B BOJHBIX pacTBOpax, pa3BUTHIX B Tpydax O.5. CamoiiinoBa
koJbl. CHCTEeMaTHIECKHE KOMITJIEKCHBIC 3KCTIEPUMEHTEHI, TPOBOINMEIE Ha Kadenpax «Xumush» u «Du3nkar»
um. H.D. baymana, 1103BOJIHIIN BBISICHUTH CYIIIECTBEHHBIE OCOOCHHOCTH MEPEHOCA aKyCTHUECKOU SHEPTHH
((hUIHOCTH €€ BO3/ICHCTBUSA Ha MEXaHU3Mbl XUMHUUECKHUX PEAKIUi B MOJIE aKYCTUYCCKUX FApPMOHUYCCKHUX
mii. [locTymatomas sHeprus 3BYKOBOH BOHBI MEHSET COCTOSHHE HE TOJIBKO PACTBOPHUTENS, HO H
IUXCsl B HEM MOJIEKYJ U MOHOB. B TaHHOM JOKJIa/e mpeacTaBieHbl OCHOBHBIE PE3YJIbTAThl, IOTyYEHHBIE
CJICIOBAHUM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB B BOJHBIX PACTBOPAaX HEOPTaHMYECKHUX
3 1 OMOXUMHYECKU aKTUBHBIX OPraHUYEeCKUX COCAMHECHUN.

NINTEIbHO-BOCCTAHOBUTEIbHOE TUCIIPONOPIHOHUPOBAHNE MOJIEKYJI TAJIOT€HOB B BOAHOM pacTBOpe.
‘aifIeHpl ONTHUMAJbHBIE YaCTOTHI JJII COHOXMMHUYECKUX OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB
OTIOPIIMOHUPOBAHUS TAJIOT€HOB B BOJIHBIX PacTBOpax.

JKCTIEpUMEHTAJIbHO HAWIEHO H3MEHEHHE CKOPOCTH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIECCOB C
1€M MOJICKYJI TaJIOTCHOB B I10JIE HU3KOYACTOTHBIX TAPMOHUYECKUX BO3ICHCTBUM.

'CTAHOBJICH JKCTPEMAaJIbHBIN XapaKTep 3aBUCHMOCTH IPOUCXOMSIIUX COHOXUMHUYCCKUX IpEeBpaIlCHUN
VJI TAJIOTEHOB OT YaCTOTHI U MHTEHCUBHOCTH aKyCTHYECKOTO BO3IEHCTBHSI.

IpeesIeHO BIUSHAE MHTEHCHBHOCTH BO3AEMCTBUS U COCTaBa BOITHO-OPTaHMYECKOM Cpebl Ha COTBBATAIHIO
U CKOPOCTh UX B3aUMOJICHCTBHUS.

’azpaboTaHa METOJWKA WCIOJIb30BaHMS HU3KOYACTOTHOT'O BO3JCUCTBUS JJISl YBEIMUYEHHUS CKOPOCTH
EHHBIX MTPOIIECCOB (IMYIBIMPOBAHUS, PACTBOPEHMUS, TUCIIEPTUPOBAHMUS | T. II).

)AaTUMBbIHi OKHMCJIUTEJbHO-BOCCTAHOBHUTEJIbHBIA NpoLecc B CHCTeMe. MeTWIEHOBbIi CHHMII U
HHOBAs KUCJIOTA.

OnpeneneHbl 0COOEHHOCTH COHOXMMHYECKOTO TPOIEcca OKHUCIHTEIbHO-BOCCTAHOBUTEIHLHOM pPEaKIUU
JIS1 METHJICHOBOTO CIHETO C aCKOPOMHOBOI KUCIIOTOM.

BoifiesieHsl ¥ OXapaKTEpPH30BaHbI POMEXKYTOYHbIE (OPMBI METHIICHOBOI'O CHHEIO B PpEakIHd C
THOBOM KUCJIOTOM.

JIIEHEHO BIUSHHUE KHUCIOpPOJa Ha MPOILEecC 00paTUMOTO BOCCTAHOBJICHHS W OKHCIIEHUS Pa3UYHBIX (HOopM
10BOTO CHHETO.

[IpemiokeH MexaHU3M JIeHCTBUS METHIICHOBOT'O CHHETO B 0Oph0E ¢ METreMOTrIOOMHEeMUEH, BRI3EIBAGMON
4 Covid-19.

Ta BBITIOJIHEHA TIpH mozaepkke rpanta PODU B pamkax mpoekra Ne 20-33-90152.
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UccnegoBanuss MONEKYISPHBIX TMPOLECCOB, MPOXOASAIIMX B BOAEC M BOJHBIX pPACTBOpax cojeil mpu
00yYeHNH Ha YaCTOTaX THUTarepIioBOro JUarna3oHa, SBISETCS BaXKHBIM HAIPaBICHUEM AUAICKTPHUECKON
criekTpockonuu. D(OQEKThl, CBSI3aHHBIE C OTKIUKOM CUCTEMbl Ha BHEIIHEE 3JICKTPOMArHUTHOE IIOJIE,
" - ig", rme
JIEHCTBUTEIIbHAS YaCTh €' OMUCHIBACT "'CIIOCOOHOCTR" Cpeibl MOJISIPU30BATHCS BHEIITHUM IIOJIEM, a MHUMAs

OIMCBHIBAIOTCS C IIOMOIIBID KOMIIIEKCHOM Z[I/IBJICKTpPI‘ICCKOﬁ IIPOHUIIAEMOCT € = €

4acTh €" OMKUCHIBACT OTEPH SPHEPTUH, CBSI3AHHBIE C MPEOOPa30BAHMEM B TEIJIO. Y YeT MOHHON KOMIIOHEHTHI
MPUBOJUT K HE3HAYNTEIFHOMY YMEHBIICHHUIO AEHCTBUTENBHON YaCTH JUDIIEKTPHUECKOIN POHUIIAEMOCTH
3a CUeT YIOPSI0YNBaHUS MOJIEKYJ BOIBI B THAPATHRIX 000104YKax. Kpome Toro, HEOOX0IUMO YUUTHIBAThH
TOK IIPOBOJIUMOCTH, OOYCJIOBJICHHBIH HOHHONH KOMIOHEHTON. [10JBM’KHOCTh HOHOB B KUJKOCTH 3aBHCHT
OT CpEIHEro YKciia MOJIEKYJ BOJIBI, BXOAAIIUX B IIEPBYIO TUApaTHYIO chepy nona. JleficTBUTEIHHO, MOHBI
MOIPA3ACIISIOTCA Ha CTPYKTYPO-00pa3yoire u CTPYKTYpPO-pa3pyIIaioIire M0 OTHOIICHHIO K THPATHOM
000J104YKe, YTO OTPaXEHO B TaK Ha3piBaeMoil cepuu Xoddmaiictepa. Monsl neporo tumna 3¢QekTuBHO
MPUTATUBAIOT MOJIEKYJIBI BOJIBI B THIPATHOW 000JI0OYKE, YTO MPUBOJIHUT K TIOBBIIICHUIO YCTOHYNBOCTH 3TON
000JI0YKH, a JJIT KOHOB BTOPOTO THIMA THJpaTHAas 000JOYKa HE yCTOHYHMBA. B KauecTBe mcciemyeMpIx
coueii G BeIGpans LiCl, NaCl u KCI ¢ xornentparmsiv 1073, 102 1 1071 M. Ilpu stom mosst Li* u
Na* - ctpykrypo-o6pasyromue, B To Bpemst kak K 3anuMaer B cepun XodmaiicTepa mpoMexyTOuHOE
MIOJIOKEHHE MEXKYy CTPYKTYpPO-00pa3yIoIIMMH U CTPYKTYPO-pa3pyolIiMU HoHaMu. B mpornecce packauku
BHEIITHUM TIOJIEM THApPAaTHAss 000JI0YKa MOXKET 'yHepKUBaThCA' CTPYKTYypO-O0pa3yronIuM HOHOM, YTO
NpUBEAET K pocTy 3(h(PeKTUBHON Macchl 4acTHLBI «MOH — THApaTHas 000soukay. O4eBHIHO, YTO 3TOT
ad ekt mpomnagaer I CTPYKTypO-pa3pyronux HOHOB. B maHHO# padoTe »Kuakuii o0paserr moMenaics B
KOHJIEHCaTOp, K KOTOPOMY MPUKJIAIbIBAIOCh HanpshkeHne Ha gyactoTax 1995, 2000 u 2005 MI'1 ¢ mosnocoit
Heckoibko MI'. Takum oOpaszoM, sSUeika ¢ KXUIKAM OOpasloM IPEICTaBisia COOOW H3IIydaTellb
KBa3MMOHOXPOMAaTHYECKOH BOJIHBI, CUT'HAJ KOTOPOW MpPHUHUMAJICS B ONIKHEH 30HE MIMPOKOIOJIOCHOM
AHTEHHOM, U CIEKTP CHTHAlla aHAJU3UPOBAICS B 3aBHCHMOCTH OT KOHIEHTPAIlMHM M THIIA HOHOB. BbLIO
MOJYYEHO 3aMETHOE OTIUYHE CIEKTPAIbHBIX MJIOTHOCTEH HIIyYEHHOH KUIKUM O0Opa3lOM BOJHBI JUIS
MCCIIEIOBAHHBIX KAaTHOHOB Ha BceX yacToTaX. [loydeHHbIe pe3ybTaThl MOTYT OBITh HHTEPITPETHPOBAHBI
B paMKax MOJIEJIA CTPYKTYPO-00pa3yolX U CTPYKTYPO-pa3pyIlaONINX HOHOB.
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PacnpenesieHne CeKTPaJbHBIX NAPAMETPOB KOMOMHAIIMOHHOTO
paccesiHAs CBETa MeKMOJIEKYJISIPHBIX KoJde0anmii Boanl 183 cm™ B
YaCTOTHBIX KOOPAMHATAX M 3aTyXawiluue KoJieOaHus

A.B. Kpaiickmii’, H.H. Meabnuk?, A.A. Kpaiickmnii®

1 — @usuueckuii uncmumym um. I1.H. Jlebeoesa PAH, 119991 Mockea Jlenunckuii npocn. 53, Poccus
3- Heszasucumblil ucciedosameins

kraiskiav@lebedev.ru

[IpencraBieHsl pe3yasTaThl HCCIEIOBAHUM CBOWCTB CIIEKTPOB KOMOMHALIMOHHOTO PACCESIHUA CBETA Ha
MEKMOJIEKYIISPHBIX KoJlebaHusax Bojbl B o0nactu yactor 50 cm™ — 320 em™. B [1 — 4] 65110 mOKa3aHo,
9TO JUIA KaXKIOW M3 AByX mosoc kojiebanuit (50 cm™ u 183 cM™) 4acToThl MOJIOKEHHA MAKCUMYMOB
[I0JIOC MX IIHPHUHBI OT CIEKTPa K CIEKTPY JOCTATOYHO XAOTWYECKH M3MEHSIOTCS, HO IS KaKIOU U3
MOJIOC MEXKIy IMOJOKSHHEM MaKCHMyMa MOJIOCHI M e€ IMMpUHOI HaOmiomaercs koppessuus [1-2].
KBajiparel 3TUX BEIHUYHH CBSI3aHbI JHHEHHOW 3aBHCUMOCTHIO [3]. [ToaTOMY MBI paccMarpuBaeM X B
YaCTOTHBIX KOODAMHATAX: KBaApaT IIUPHUHBI MOJOCH — KBaApaT IIOJNIOXKEHUS Makcumyma. U3
napaMeTpoB JTUHEWHOW 3aBUCIMOCTH OTPEENIeTCs] COOCTBEHHAsI YacTOTa OCHUILISITOPOB, CBI3aHHBIX
C TIOJIOCOM, KOoTOpas coBmamaeT ¢ dactoroit MK mommommenus, omHOpoaHAs IIMpHHA KOJICOAHWS U
K03 UIeHT HeoAHOPOXHOTro yinupeHus [3]. DTH TOYKH MPU AOCTATOYHO OOJBIIOM KOTHYESCTBE
CHEKTPOB 3aHMMAIOT B CIEKTPAJbHBIX KOOPJAMHATAX HEKOTOPYIO 00IacTb, B KOTOpOH OHHU
pacrpezeneHbl HeOTHOPOAHO [4]. DTa COBOKYNHOCTbh TOYEK MOXET arlpOKCHMUPOBATHCS OOLIEH
JUHEWHOU 3aBUCUMOCTBIO, M3 KOTOPOH MOXKHO OIMpPEAETUTh napaMeTpsl 3Q(HEKTUBHOTO OCHUILISATOpA.
OO0HapyXeHo, 49TO O00JIacTh pa3mensercs Ha 2 YacTH ITOJIOCOH, B KOTOPOM IIPAKTHYCCKH HET
CreKTpaibHbIX ToueK [4]. Touku, B CBOKO 04epeib, IPYIITUPYIOTCS BO3JIE HECKOJIBKHUX MPSIMBIX. 3/1€Ch
misn BY momocel 184 cm? paccmarpuBaeTcs COBOKYNHOCTH TpencTaBieHHbIX B [4] 51 Touek
COBMECTHO C CEMBIO TOYKaMH, TpeACTaBIeHHBIMU B [3] W ¢ moOaBieHMeM 7 TOYEK IPYyroil cepuu
U3MEpeHuil. DTa COBOKYHNHOCTh 65 TOYEK MO3BOJMJIA YTOYHHTH MpEACTaBIeHHOEe B [4]
pacnpeneneHue. B 4acTHOCTH, 4acTOTHAs IIENb COXpaHMJIAch, HO OHA CTaja yXKe IO OCH KBaJparoB
4acTOT, M €€ Kpas CTaJi NPaKTHUYECKH MapauleIbHbIMU. B HacrosiieMm OOKiIane B CIEKTPaIbHBIX
KOOpJIMHATax pacCMOTpEHa ammpoKCHMalusl BCEH COBOKYNMHOCTH 65 CHEKTPOB JIMHEHHBIMU
3aBUCUMOCTSIMH C YIIOBBIMH KO3 QHUIMEHTaMH, JIe)KalUlUMU B OKpecTHOCTH 3HaueHus -0.186, B
npenenax HW3MeHeHus 3toro koddduuuenta He Oonee 10%. Pa30OueHue Ha ceMeHCTBA TOYEK
MIPOBOAMIIOCH NIPH PACCMOTPEHMH Psiia 3HAaUCHUI HAKJIOHOB B 3TOM MHTEpPBaJie IO I'PYIIHPOBKE UX B
CTaTUCTUYECKH HE3aBHUCHMBIE KJIACTEPhl IO CIELHUAIbHO Pa3padOTaHHOMY HaMM IJIsl 3THX Lenel
anroput™my. [Ipaktndyecku 85% oT 0OLIEH COBOKYITHOCTH TOYEK CIPYIIIMPOBAIUCh B CEMEHCTBA,
COOTBETCTBYIOIIME 3aTyXarollUM OCHWUIATOpaM C ONM3KUMH XapaKTepHBIMH TapamMeTpaMu.
CoOCTBeHHBIE YaCTOTHI TPEX CEMEHCTB, JIeKAIUX BhINIE YACTOTHOW IIEIH, BBIIIE YaCTOT CEMEHCTB,
JIeXKAIUX HWKE YaCTOTHOW INEIH, BKIIOYAs M TpaHULBl Iiened. TOoukH, JieXallue BBIIIE ITyCTOU
IOJIOCHI TIPH TO € IIMPUHE, YTO U HIXKHUE, UMEIOT 00Jiee BBICOKHE YaCTOThl M, BUAUMO, OTHOCSTCS K
COCTOSIHHUSIM BOJIBI C OOJIe€ JKECTKUMH CBSI3IMHU.

[1] A.B.Kpaiickuii, H.H.Mensuuk, BpemeHHbIe HM3MEHEHHS MOJHOTO YHMCIA OCLMJUIATOPOB W KOPPENSILHS IIUPUHBI U TOJOXCHHUS
MaKCHMyMa JINHUH MEXMOJIEKYISIPHBIX KoleOaHuil B BOOTHOM PacTBOpe MepeKHucH Bogopoaa, Kparkue coobmenus mo ¢pusuke GDUAH, Nel,
¢.49-52, (2006).

[2] A.B. Kpaiickuii, H.H. Menbank, HuzkodactoTHble CIEKTPbI KOMOMHALMOHHOTO PACCESHUS CBETA B BOJIE U CJIA0BIX BOJIHBIX PACTBOPAX.
MIPOCTPAaHCTBEHHASI HEOMHOPOIHOCTh B PACTBOPE MEPEKUCH Bomopora, buodusuka, 2012, .57, Ne6, ¢.965-972, (2012).
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B pa3BuTHEe paHee YCTaHOBIEHHBIX (DM3UKO-XMMHYECKHX 3aKOHOMEPHOCTEH HEMOHOTOHHBIX
KOHIIGHTPAIMOHHBIX 3aBUCHMOCTEH CBOHCTB M OHO3(P(EKTOB pa30aBIeHHBIX BOTHBIX PacTBOPOB
OMOJIOTMYECKH aKTHBHBIX BemlecTB [1] m3ydena camoopranuszauusi, GU3NKO-XUMHYECKUE CBOMCTBA
(ynenbHas 3IEKTPONPOBOIHOCTh, TTOBEPXHOCTHOE HaTsDKeHHe), Y D-noromenre u GiayopecieHIus
PacTBOPOB peryisaTopa pocta pacteHud sHTapHON KucioThl (SIK), repbunmaa Paynmam Ha ocHOBE N-
(pochonomermn)-roummHa ¥ Komnozunuid Paynman/SIK, ncmomb3yeMbix B CETbCKOM XO3SHCTBE IS
CHIDKCHUSI TOKCHYECKOTo JeiicTBHs PayHamna Ha KyJIbTypHBIC pacTeHHUSI M OKpYXKarollyto cpeny [2-5].
Kommnosumu Paynpan/SIK usyuens B uHTEpBane KoHuentpamuii repoumuaa 1-101° - 1-:10 r-r? npm
noctosHHbIX KoHueHtpamuax SAK 1-10° ro? (cepus 1) m 1-10% r-x! (cepus 2). CpasHenwme
HEMOHOTOHHBIX KOHLICHTPALIMOHHBIX 3aBUCHMOCTEH pa3sMepa W (-IOTeHHMana TUCTIEPCHOM (a3bl,
cBOiicTB U OMo3(h(ekToB cucteM 1 u 2 moka3ano, 4YTo STH KOMIO3UIIMH 3HAYUTEIHHO OTINYAFOTCS TI0
CIIOCOOHOCTH K CaMOOPTaHH3aldHd W TMOBEPXHOCTHO-aKTHBHBIM CBOMCTBaM, YTO B COBOKYITHOCTH
MOJKET 00yCNaBIMBaTh UX CYIECTBEHHBIE PA3TIMUUs B CTEIICHH BPEAHOTO BIUSHUS HA THAPOOUOHTEI U
BEICIIME pacTeHus. Bo3geiicTBre KOMIO3UIWKA cepur 1 COMpPOBOXKAAETCS YMEHBIIEHHEM BPETHOTO
BIUSHUS Ha BbIOpaHHBIE OHOTECT-OOBEKTHI IO CPABHEHHIO C TepOMIMIOM, a Cepun 2 — ero
NPAaKTUYECKU TOJHBIM YCTPAHEHHEM B OTHOLICHWH MHOTOKJICTOYHBIX OPraHW3MOB (Paykd M KOPHH
MIICHUIIB) ¥ HE3HAYMTEIBHBIM BO3JICHCTBHEM Ha OJHOKIETOYHBIC THAPOOHOHTHI (MHQY30pHU H
BOJIOPOCTH). YCTaHOBJIEHO, YTO BO3/ACHCTBHE HAa THIPOOMOHTHI KOMIIO3WIMH CepuH 2 CBSI3aHO C
o0pa3oBaHHEM OTPHIIATENbHO 3apsHDKEHHOHM AMCIIEpPCHOM (hasbl, COMPOBOXKIAIOIINMCS yBEITHICHUEM
nHTeHCHBHOCTH (iyopectieniuu B obmactu 300-360 uM (Aex 225 HM). BmepBrie ycTaHOBIICHA
B3aMIMOCBSI3b HHTEHCUBHOCTH (hiryopecteHINH (Aex 225 HM, Aem 340 HM) U mapaMeTpoB TUCTIEPCHOU
¢da3pl  (HaHOaccolMaToB) pa30aBieHHBIX BoaHbIX cucteM K, Payngama wu  Payngan/SIK,
CBUJICTENILCTBYIOIIAsE O CIOCOOHOCTH HAHOACCOIMATOB MOTJIOMIATh M HUCIyCKaTh SHepruio B YD
obnactu. IlomydeHHBIE NaHHBIE TITOKA3bIBAIOT, YTO KOTEPEHTHOE HEMOHOTOHHOE W3MEHEHHE
WHTEHCUBHOCTH (piryopectieHIny, (OHU3UKO-XUMHYCCKUX CBOWCTB M OHOA(D(EKTOB CBs3aHO C
MEPECTPONKOIl HAHOACCOLIMATOB MO MEpe pa30aBICHHUS CUCTEM, YTO MOXKET OBITh MOJIOKEHO B OCHOBY
nporuo3upoBanusi 6modddexros. Mcnonp3zoBanue QIyopecleHIMH TPU H3YyUCHUU DPa30aBICHHBIX
BOJIHBIX CHCTEM OHOJIOTMMECKHM aKTHUBHBIX BEIECTB pACIIMpsieT JOKa3arelbHylo 0a3zy (u3uko-
XUMHYECKOTO TOAXO0/a, MAIOMIET0 HAaydyHOe OOOCHOBaHHWE 3HAYMMBIX HEMOHOTOHHBIX H3MEHEHHU
01o3dheKkTOB B MHTEpBaJic HU3KMX KOHIICHTPAITNA,

Pabota BbInosiHEeHA 11pH prHAHCOBOI oanepkke PODU (poekt Ne 20-03-00069).
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WzBectHo [1], yTOo KoOJIAC KaBUTAIMOHHBIX 1T Y3BIPHKOB B BOAE U BOJIHBIX PACTBOp ax
COMPOBOKIACTCS BHICOKOIHEPTETHIECKUMH TPOIIECCAMM: TUCCOIMAIMeil n noHu3armeit mosekys (Ho,
N2, H20), a Takxe cBeueHHEM B IIMPOKOM uamna3oHe crekrpa (1o 200 HM). DKcTpeMaibHbIE YCIOBHUS
IIPH 3TOM KOJUIATICE: BBICOKasi TEMIIEPATYPHI (JECATKH THICSY TPalyCoOB) U IaBJleHUE (COTHU atMochep
00ecCIeunBalOT CHHTE3 HOBBIX MOJIeKyJ - okcubl azota (HNOy3)), mepokena Bogopona (H202) u ap. B
HaHOMETPOBOM peaktope. OcTaBaioch HESICHBIM BIMSHHUE dTUX MPOIIECCOB HAa OPTO/mapa (0/10)
OTHOLIEHHE CIIMHOBBIX 30MepoB H20O, uTo sBIIsIETCS IPEIMETOM COOOILICHHSL

Kaguraronnyto o0pabotky [2] auctummupoBanuoit Bogsl (~0.5 ppm mpumMeceii) mpoBOAHIH
CTOJIKHOBEHHMEM BCTPEUHBIX CTPYii. ITocie Harpesa Boab! 10 6(PC n3-3a KaBUTAIMK IPH MHOTOKPATHBIX
[MKJIaX CTOJIKHOBEHUH By oxyaxaanu 1o 4 °C u XpaHuin B eMKocTH 6e3 Bo3ayIHoro mysbips. O/I1
OTHOIIICHHE CIIUHOBBIX M30MepoB  H,O wm3ydyanu MeToJ0M HH3KOYACTOTHOW — MOJISPU3AIMOHHOM
CIIEKTPOCKOIIMHU BpAIaTeIbHBIX TIEPEX0I0B CIMHOBBIX H30MEPOB IIPH  YETHIPEXBOTHOBOM CMEILICHUU
(CARS technique) [3] aByx BcTpeuHBIX IMy4KOB Jia3epa B KIOBETE € BOOM. [IpsiMOii SKCIIEpUMEHT 1O
W3MEHECHUIO KOHIEHTpanuu opro-H,O OTHOCHTENHHO AWMCTHIUIMPOBAHHOM BOJABI  MPOBOIMIIHN Ha
tomorpade (MPT TexHOOTHS), KOTOPBIN BBIACISACT CUrHAI u3oMepoB opto-H20 [4] mo penakcariyu
MarHMTHOTO MOMEHTa 00OUX MPOTOHOB.

JlazepHast CIIeKTPOCKOIHUS Mmokasana [3], uto B Boge koMHaTHOM Temmeparypsr O  /TI=1:1. D10
3Ha4YECHHUE CYIIECTBEHHO MEHbIIIE paBHOBECHOTO (3:1) K KOTOpOMY BOZIg KaKk HEPaBHOBECHAS YKUIKOCTh
CTPEMUTCS TIPH  JIFOOOM BO3IEUCTBUM C DHEPTUEH BHIIC CITMHOBON KOHBEPCHH . Tak IOBBINICHHE
temmneparypsl 10 60 °C ysenmuusaer O/I1 mo 2:1 [3]. 3ametum, uro npu 60 °C paspymarorcs ib10-
MOTOOHBIE CTPYKTYPBI 000J0UYEK FHAPATAI[HH MOJICKYJ MHOTOATOMHBIX CITUPTOB [5], a Takxe
CHIDKAeTCA BI3KOCTh Bomel [6] (Puc.1 a).

Bnepsbie Hamu [3] ObUTO yCTaHOBJICHO, UTO K aBUTAlIMOHHAsi 00paboTka Boabl [2] yBennumBaet
qrcio opro-H,O m3omepos Ha 12-15 %, uTo MOATBEPAUIIOCH B SKCIIEpHMEHTaX Ha ToMmorpade [4].
CymecTBeHHO, 4To AoCTHrHyTOe moBbIIeHneO/I1 OTHOIIEHUS CHUXKAET BSI3KOCTBBOJIBI TAK, YTO B 3TOY
BOJIC PACTBOPSIOTCS OYCYHBIC KAMHH OKcaJlaTa Kaiublys [7], a TakiKe pacTyT KPUCTAIUIBI (JIM30IMMa)
apyroit mopdostorun [8] (Puc.1 6, B) . Otcrona 611 caenano npeanosioxenue, uro O/I1 oTHOIICHHE
SIBIISICTCS KIIFOUYEBBIM (DaKTOPOM CHIDKEHHS BS3KOCTH BOJIbl. Hanbosee 3HaunMoe CHIYKEHHE BS3KOCTH
BOJIHOW CYCIICH3MH MOJIEKYJI TeMOTJIO0MHA TIPY MOBBIIICHUH €r0 KOHIIEHTPAIIMHMOBLIO U3MEPEHO paHee
(G. Artmann, 1998) B oxpectaoctu Temneparypsl 37 °C [9] (Puc.l r). MexaHu3sM HabIII01aeMbIX
SIBIICHUH 00CYXIaeTCsl.

E p—— | )

Puc.1. CHmKeHME BSI3KOCTH BOJIBI (a) M CYCIIEH3MU reMorioOuHa (I), pa3pylieHne okcanara Kaiabius (0), KpUCTaILIbI JIu301UMa (B).

[1] M.A. Maprymuc, Conomomunecuennus, Y®H, 1. 170(3), c. 263-287 (2000) DOI: 10.3367/UFNr.0170.200003¢.0263
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[3] S.M. Pershin, A.F. Bunkin, Temperature Evolution of the Relative Concentration of the H20 ortho/para Spin Isomers in Water Studied
by Four-Photon Laser Spectroscopy , Laser Phys. 19(7), 1410-1414, (2009)
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B crareax [1], mocBsieHHBIX JMHAMUYECKOMY paccesiHUIO CBeTa (APC) pactBOpamu
HU3KOMOJICKYJISIPHBIX BEIIECTB,  OOBIYHO OOCYXKJAIOTCS ME30pa3MEepHbIE  CBETOPACCEHBAFOIIIE
YaCTHIIBI, B TO BpEeMsl KaK HAHOpa3MEpHbIE CBETOPACCEHBAIOIINE YACTHIIBI YIIOMUHAFOTCS JIHIIIb

BCKOJIb3b. HamMu 0OHapy»keHO, YTO p acTBOPBHI HEKOTOPBIX HU3KOMOJIEKYJISIPHBIX BELIECTB, COACPIKAT
TOJIEKO HAHOPa3MEpHBIE CBETOPACCENBAIOIINE YacTHUIIBI; B kcniepuMenTax JIPC aToMy cOOTBETCTBYET
YHUMO/IJIbHAsE KOPPESIMOHHAs QYHKIMS (QIYKTyaluii HHTEHCHBHOCTH PacCcesiHHOTo cBeta (puc. 1)
[2-5]. TIpu u3MeHEeHNH KOHLICHTPAIMHK MK cMeHe pacTBoputelisi B J[PC MOXeT MOsIBUThCS BTOpast

(MemieHHas) Moaa KOpPEISITHOHHAS (YHKITHS, COOTBETCTBYIOIIAS Me30pa3MepHEIE
CBETOpPACCCUBAIONINEC YaCTUILIBL
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Puc. 1. CtpykTypsl uccrenyembix coequuennii (a). Koppemsimonnsie hyHKus 1 pactnpeaenesmst mo pasmepam st 100 MM pactopos 1 B
MeCN (c) u 1,2 muxnoporane (e) [5], mist 86 m M pactsopa 2 B MeCN (b) [4]. 3aBucumocThb pactpeeeHns Mo pa3MepaM ISk BOJIHBIX
pactBopoB 3 ot kounentpanuu (0.03-4 M) (d) [3].

[1] D. Rak, and M. Sedlak, On the mesoscale solubility in liquid solutions and mixtures,J. Phys. Chem. B, 123, 1365-1374 (2019) and
references cited therein.

[2] L.O. Kononov, N.N. Malysheva, A.V. Orlova, A.l. Zinin, T.V. Laptinskaya, E.G. Kononova, and N.G. Kolotyrkina, Concentratin
dependence of glycosylation outcome: a clue to reproducibility and understanding the reasons behind, Eur. J. Org. Chem, 1926-1934
(2012).

[3] A.V. Orlova, R.R. Andrade, C.O. da Silva, A.l. Zinin, and L.O. Kononov, Polarimetry as a tool for the study of solutionof chiral solutes,
ChemPhysChem, 15, 195-207 (2014).

[4]1 A.V. Orlova, T.V. Laptinskaya, N.N. Malyshevaand L.O. Kononov, Light scattering in non-aqueous solutions of low-molecular-mass
compounds: Application for supramer analysis of reaction solutions, J. Solution Chem,, 49, 629-644 (2020)/

[5] A.V. Orlova, D.A. Ahiadorme, T.V. Laptinskaya, and L. O. Kononov, 8pramer analysis of 2,3,5-tri-O-benzoyl-a-D-arabinofuranosyl
bromide solutions in different solvents: supramolecular aggregation of solute molecules in 1,2-dichloroethane mediated by halogen bonds,
Russ. Chem. Bull,, 70, No. 11, in press (2021).
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JlakTo3a SBJISETCS YaCTO UCIOIB3YEMBbIM KOMIIOHEHTOM (hapMarieBTHUECKHUX MPernapaToB B
TabneTupoBaHHOM hopme. B cBsI3M ¢ 3THM OHA SBISIETCS TOMYISPHBIM 00BEKTOM
UCCJICIOBAHMS M YaCTO MOJIBEPraeTcs pa3nyHbIM MoauduKanusM. B yacTHOCTH, U 3BECTHO,
YTO B IPOLIECCE PACTUPAHUS JIAKTO3bI C AKTUBHBIM (papMaIieBTUYECKIM HUHTPEAUEHTOM
mensiercst e€ ctpykrypa [1]. Beuik moka3anbsl KOHGOPMAIIMOHHBIC U3MEHEHHSI JTAKTO3bI B
mporecce e€ HaChIIEHNUsT  BOJHBIMU PACTBOPAaMH , IOJyYEHHBIM IyT€ M MHOT'OKPAaTHOTO
pa30aBienust pactBopa anturen (Abs) k maTepdepony -ramma (IFN-y) B coderanuu c
BUOpAI[MOHHBIMU BO3AEHCTBUAMH [2].

B HacrosimeM uccie1oBaHUH MPOBOIMIACH OLIEHKA BIMSAHUS ~ PA3JIMYHBIX BOJIHO-CIIUPTOBBIX
PacTBOPOB Ha ONTUYECKUE CBOWCTBA JIAaKTO3bl MOHOTHApATA B TeparepuioBoM (TI'1) nuamnazone
9acTOT. J{J1s1 3TOr0 JTaKTO3y HACHIIIATN B YCTaHOBKE IICEBJO0KMKEHHOTO CIIOS CJIEIyIOIUMHU
pacTBOpaMH: BOJHO-CIIMPTOBOM pacTBOp BbICOKOro passereHus Abs k IFN-y, BomHo-
CIMPTOBOI PacTBOP BBICOKOIO pa3BesieHus TiIuIuHoBoro 0ydepa (GB) u BonHO -criupTOBOM
pacTBOp, MOJIBEPTHYTHIN BCEM MaHHITYJISIIUSAM, TPUMEHSIEMBIM [TPH TPUTOTOBICHUU PACTBOPOE
BBICOKHMX pa3BeleHUl , HO BMECTO UCXOJIHOTO BEIIECTBA HCMOJb30Bajach BOJa
(TEXHOJIOTMUECKUN KOHTPOJIb). OO0pa3ubl B BBICOKOM pa3BEACHUN MIOABEPraIuCh
MIOCJIEZIOBATEILHOMY MHOTOKPAaTHOMY pa30aBiICHUIO IPU CIIEHU(PUUECKUX YCIOBUSX.
TeopeTuueckas KOHIEHTpAIMs BELIECTBA B KOHEYHOM pacTBope He 6oiee 2,5 x 1072% mr / mu.
B kauecTBe JONOTHUTEIHHOTO KOHTPOJIS HCIIOIB30BAINA  JTAKTO3Y, KOTOPYIO HE HACHITIIAIH
HUKAaKUMH pacTBOpaMu (MHTaKTHas JakTo3a). Ilepen n3mepeHneM ucciieayeMble MOPOIIKU
MPECCOBAIKCH B TAONETKU JUaMeTpoM 5 MM, Tosuuou 0,914-3,327 mm.

B nanno# pabote 00pa3iel ObUTH HCCIICIOBAHBI cnomom bto Tl cmekrpomerpa
TeraPulse4000 (TeraView, UK) B pexxume Ha niporryckanue. B npubope ncrnonb3oBaiics nasep
¢ mHou BoaHBI 800 HM, yacTotoi 80 MI't u mymurenbHOCThIO UMITYIIbea 90 ¢c.
PeructpupoBaiCh CIIEKTpaIbHBIE JaHHbBIC B JUAIIa30HE or 0,1 TT'n no 3,0 TI'w.
WNnentudukanus 1 cpaBHEHHE OOPA3IOB MO UX ONTUYECKUM XapaKTEPUCTHKAM OBLIO
BBITIOJTHEHO C TOMOUIBIO METO/1a TTIABHBIX KOMITIOHEHTOB.

Ha ocHOBaHuM pe3yabTaToB ObLTO YCTAaHOBJIICHO, YTO B CIIEKTPax IMOTJIOMIEHHS BceX 00pa3loB
MPUCYTCTBYIOT OCHOBHBIC IIPH3HAKKM O - W [} -aHOMEPOB MOHOTHIPATa JIAKTO3bI (TTMKU
nornomenus npu 0,53, 1,38 TT'ny ans o -nmakro3st u 1,20, 1,8-2,0 TI'u qnst B -makTo3a). B
pe3yibTare aHajdu3a C MOMOIIBI0 METO/Ia TIIAaBHBIX KOMIIOHEHTOB  OBLJIO MOKa3aHo, 4TO 110
MPOEKIIMH CIIEKTPa Ha MIOCKOCTh  MPOCTPAHCTBA TJaBHBIX KOMIIOHEHT MHTAKTHAs JIAKTO3a
OTJIMYAETCS OT BCEX OCTAIIBHBIX O0PA3II0B JIAKTO3bI, KOTOPBIE OBLIN MMOABEPTHYTHI TPOLIECCY
HacskleHus. Kpome Toro, 66110 00HapYyKeHO, 4TO 00pa3Ilbl JaKTO3bl, HACHIIIIEHHbIE BEICOKHM
pasBeaenuem Abs k IFN-y u BeicokuM paszBenenrem GB, B mpocTpaHCTBE IIIaBHBIX KOMITOHEH
OTJIMYHBI OT JIAKTO3BI TEXHOJIOTMYECKOT0 KOHTpoJsi. Takum oOpa3oM, OBUIO MOKa3aHO, YTO
HaCBIIIEHUE JIAKTO3bl BOJHO-CIIUPTOBBIMH PAaCTBOPAMM BBICOKHX pa3BEACHUN H3MEHSET ee
ONTUYECKUE CBOMCTBA.

[1] D. Kalliantas, M. Kallianta, K. Kordatos and C.S. Karagianni, Micro-nano particulate compositions of Hypericum perforatum L in
ultra high diluted succussed solution medicinal products, Heliyon, 7, 06604, (2021).

[2] M. Morozova, A. Koldina, T. Maksimova, A. Marukhlenko, I. Zlatsky and A. Syroeshkin, Slow quasikinetic changes in water-lactose
complexes during storage, International Journal of Applied Pharmaceutics, pp. 227-232A, (2021).
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ABTOMATH3AIMS TEXHOJOTHYECKHX IIPOIECCOB TpPEOyeT IOCTOSIHHOTO MOHHUTOPHHIA COCTaBa |
(U3UYECKUX CBOWCTB JKUAKOCTEH M WX CMeceld Ha HanmOoJjiee BaKHBIX 3Tamax o0paboTKu. DKcrpecc
aHaJN3, UCTIONB3YIOMINHA TPATUIIMOHHBIE (PU3UKO-XUMHUYECKUE METO/IBI, 3aTPYJHEH B TOM Clydae, eCid
aHAMM3UPYEMBIN TPOAYKT HAXOAWTCS B IOJHIUCIEPCHOM COCTOSIHHH, T.€. COACPKHUT YaCTHIIBI
pasnu4yHoro pasmepa u Gpopmbl. CKaTTepoMeTpus, T.€. U3MEPEHHE XapaKTEPUCTUK CBETOPACCESHUS B
JIUCTIEPCHOM cpene, HAXOOWUT BO3pacTraiolliee TMpPHUMEHEHHe TMpH pa3paboTke HaA&KHBIX U
YHUBEPCATBHBIX MPHOOPOB HEMHBA3MBHOTO KOHTPOJS MHUKPOGU3NYECKHX MapaMeTPOB >KUIKOCTHBIX
JUCTIEPCHBIX CHUCTEM B pealbHOM Bpemenu. Hampumep, B pabore [1] cooOmaercs o pa3paborke
HEJIOPOTUX BOJOKOHHBIX JaTYMKOB, H3MEPSIONIMX oOpaTtHOoe paccesiue (quddy3Hoe OTpakeHue)
MHOTOKPAaTHO PAacCeMBAIOUINX JKUIKOCTeH. Kpome Toro, aHamornyHble AaTYMKA MOTYT OBIThH
WCIIONBb30BAHBI, HAIIPUMED, IS M3MEPEHUS COoAepKaHMs upa B Momoke [2]. Otmerum, uto B [3]
MIPeJIOKEHBI JTA3EPHBIN METOJ ONPEEIIEHUS] PAacX0/ia U COCTaBa ABMKYIIMXCS KUAKOCTEH HA OCHOBE
JETEKTUPOBAaHHUA HMMITYJIbCOB ONTHYECKON 3KCTUHKIHMH OT JUCIEPCHBIX KOMIIOHEHTOB C IOMOLIBIO
PaHIOMHU3UPOBAHHBIX BOJOKOHHO-ONTHYECKOTO JKI'YTOB. LM3BEeCTHO, 4YTO NOJSpUMETpHUYECKas
CKaTTepOMETPHSI, OCHOBAHHASI HA N3MEPEHUH YTIIOBBIX 3aBUCHMOCTEH 3JIEMEHTOB MATPHIIBI pacCesTHUsI
ceera (MPC), mo3BoJIsieT ONMpeAessiTh KOJHYECTBO U paclpeeeHHe YacTHIl [0 pa3Mepam, a TakKe
OTIINYATh CIUIONIHBIE YACTHIIBI OT KJIACTEPOB, COCTOANIMX M3 0OJiee MENKHX YacTHIl. JTOT METO.
YCIICIIHO MPUMEHSETCS ISl aHali3a Pa3linYHbIX OMOOPraHMYECKHX IUCIEPCHBIX CHCTEM, TaKUX Kak
MOJIOKO, TIOYBCHHBIE CYCIICH3UH, OCIKOBBIC pacTBOPHI U npyrue [4-7].

B Hamreii paboTe moka3aHo, 4TO Ja3epHas MOJIPUMETPUYECKAsi CKATTEPOMETPHS TTO3BOJISIET PEIINTh
3aJ]auy OJHOBPEMEHHOTO IKCIPECCHOTO ONPEICIICHUS COJIEPKAHUS KUPa U OeTIKa B MOJIOKE U, TAKHM
00pa3oM, MOXKET pacCMaTpPUBAThCA KaK MEPCIIEKTUBHEIN METO/T IUTsl pa3pabOTKH yIOOHBIX M HEAOPOTHX
AHAJM3aTOPOB THCICPCHOTO COCTaBa JKUIKUX TPOAYKTOB Ha TPOU3BOJCTBEHHBIX JHHUSX [8].
Bno6aBok, HaMK TpeAyoKeHa KOHCTPYKLUS AaTYMKa TUCIIEPCHOTO COCTaBa MOJIOKA, OCHOBAaHHOTO Ha
OCHOBE CHEKTPaJbHOW MHOTOYTJIOBOW CKAaTTEPOMETPHH C HKCIIOJIb30BaHWEM Habopa W3 YeThIpex
Ja3epHBIX JHOJIOB, pa0OTAIONMX HA pa3HBIX JIMHAX BOJH B JMANa3oHE OT YJIbTPa(HOIETOBOTO JI0
MHQPAKPACHOTO U3ITYICHHUS.

[1] Meeten, G. H., and P. Wood. Optical fibre methods for measuring the diffuse reflectance of fluids // Meas. Sci. and Tech., 4(6), 643-648,
1993.

[2] Crofcheck, C. L., F. A. Payne, C. L. Hicks, M. P. Mengii¢, and S. E. Nokes. Fiber optic sensor response to low levels of fat in skim milk
/1 J. Food Process Eng., 23(2), 163-175, 2000.

[3] Kirsanov, V.V., Shkirin, A.V., Pavkin, D.Y., Ignatenko, D.N., Danielyan, G.L., Khakimov, A.R., Bunkin, N.F. Laser Fluorescence and
Extinction Methods for Measuring the Flow and Composition of Milk in a Milking Machine // Photonics, 8, 390, 2021.

[4] Crofcheck C.L. et al, Effect of Fat and Casein Particles in Milk on the Scattering of Elliptically Polarized Light // Transactions of the
ASAE, 48(3), 1147-1155, 2005.

[5] Bunkin N.F. et al, Identification of Organic Matter Dispersions Based on Light Scattering Matrices Focusing on Soil Organic Matter
Management // ACS OMEGA, 5(51), 33214-33224, 2020.

[6] Ding H. et al, Angle-resolved Mueller matrix study of light scattering by B-cells at three wavelengths of 442, 633, and 850 nm // Journal
of Biomedical Optics, 12(3), 034032, 2007.

[7] Chirikov S.N., Shkirin A.V. Determination of the Disperse Composition of a PbO Suspension Containing Aggregates of Particles of
Lamellar Shape by the Laser-Polarimetry Method // Opt. Spectrosc., 124, 575- 584, 2018.

[8] Shkirin, A.V.; Ignatenko, D.N.; Chirikov, S.N.; Bunkin, N.F.; Astashev, M.E.; Gudkov, S.V. Analysis of Fat and Protein Content in Milk
Using Laser Polarimetric Scatterometry // Agriculture, 11, 1028, 2021.
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BonHbie pacTBOPHI 2JEKTPOIUTOB BCETAa MPUBIECKAIOT BHUMAHNUE U3-3a UX 3HAYUTEIBHOTO YYacCTHs BO
MHOTHUX TPUPOAHBIX W TPOMBIIUICEHHBIX Tpolieccax. BakHO mNOHATE KakuM o00pa3oM Takue
TEPMOJMHAMHUYECKUE TapaMeTphl KaK [aBleHHe, TeMIleparypa W KOHIICHTpaIWsS PacTBOPEHHBIX
AIEKTPOJIUTOB BIMSIOT HA HANOOJIee XapaKTePHYIO 0COOEHHOCTh BOJIHBIX CHCTEM — BOAOPOIHBIE CBSI3U
Mex Iy Mosekyinamu Boabl. Ocoberno untepecHsl pactBopbl NaClOs, T.x. mepXxiiopar HOH OKa3bIBaeT
CYILIECTBEHHOE BIIMSHUE HA CETKY BOJOPOJIHBIX CBSI3€d B BOJE, pa3pyllas ee.
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Puc.1.CriekTpsl KOMOMHAITHOHHO-
ro paccesiust pactBopa NaClOy4 B
HDO

MeToI0M CHEKTPOCKONMH KOMOWHAIIMOHHOTO PACCesHUS CBEeTa ObLI
usyden pactBop NaClOs B HDO mpu temmeparypax mo 400°C u
noctosisuaoM fasinenun SOMITa (puc.l.). Konmenrpamus NaClOs B
pacTBope cocTapisiia 2 MOJIBHBIX %. BeimonHen ananus nosocsl OD-
kosebanuii Monekynel HDO, KOTOpBIi MmOKa3aji, 9TO KOHTYpP ITOJOCHI
COCTOMT M3  JBYX KOMIIOHEHTOB —  HH3KOYacCTOTHOTO H
BbICOKOYacToTHOTO. OmpezneneHsl TeMIepaTypHbIE 3aBHCHMOCTH
MapamMeTpoB  3TUX  KOMIIOHEHTOB  (TIOJOXEHHS  MaKCHMYMOB,
MOJTyIINPHHA, HHTETPaIbHbIE HHTEHCUBHOCTH B YCIIOBHBIX €IUHUIIAX ).
Jli1st KOJIMYeCTBEHHON OLIEHKH MOJIBHON Joiu cBsA3aHHbIX OD-rpymm B
3aBUCHUMOCTH OT TEMIIEPAaTypbl BOJHOIO PACTBOPA HCIOJB30BANICA
npocroi moaxoxa [1] Tloka3aHo, 4TO B BOAHOW 4YacTH pacTBOpa Mpu
temneparype 120°C cucrema mpeojoseBaeT MepKOJIALUOHHbIN MOpoT,
B pe3yiapTaTe dYero, HMEeT MECTO KadeCTBEHHOE W3MEHEHHE
HEINPEPBIBHONM TPEXMEPHOW CETKM BOJOPOAHBIX CBsA3€H. Bbllie 3Toi
TEMIIEpaTypbl BOJA CYIIECTBYeT B BHAE KJIACTEPOB KOHEUHBIX
pa3MepoB.

[1] G.V. Bondarenko and Yu.E. Gorbaty, Hydrogen bonding in aqueous solution of NaClO,
Molecular Physics, 109, 783-788, (2011).
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Boasmoii asposoins (map) xopotio mornoniaet B uHppakpacHoii (MK) obmactu criekrpa [1]. K Tomy xe
OBIJIO TPOJEMOHCTPHUPOBaHO, uT0 MK-m3mydeHne crocoOCcTByeT 00pa30oBaHMIO TaK HA3bIBAEMBIX 30H
skckimro3un (exclusion zones, EZ) Ha rpanumax paszena MeXIy THAPOQHILHEIME TOBEPXHOCTAMH K
Bosoit [2]. EZ-Bosa mo CBOMM CBOWCTBAM 3HAYHTEIBHO OTIMYACTCS OT CBOMCTB OOBEMHOM BOJBI W
SIBJISICTCSL €CTECTBEHHOM Cpe/ioi, B KOTOPOi MPOTEKAIOT BCE OMOJOTHMUYECKHE MPOIECCHl B KIETKAX H
MEKKJIETOTHOM MTPOCTPAHCTRBE.

B Hamem mccnenoBaHUM MBI UCTIONB30BaNIM 00padoTanHbiidi MK m3nmydeHnem ¢ AITMHONW BOJIHBI OKOJIO
4000 HM BOASHOW a’p030J1h B KaUECTBE MOCPEAHHUKA I M3MEHEHUS (HH3UKO-XUMHUUYECKUX CBOMCTB
BOJABI U Oy(epoB, W IS BO3JIEHCTBUS Ha OHOJIOrMYECKHE OOBEKTBI, CPEU KOTOPBIX (DEPMEHTHI H
KpOBb. OKHUCIINTEIHHO-BOCCTAHOBUATEIbHBIA IMMOTCHI AT U MOBEPXHOCTHOC HATAKCHUC YMCHBIIUINCH
B oOpa3iax JACHOHU3UPOBAHHOW BOJbI U MHUHEPAIBHON BObI, 00paboTaHHBIX 00gyueHHBIM KWK
BOJHBIM a’p030JieM, B TO BpeMs KaK AMIJIEKTpUYecKas MPOHHUIIAEMOCTh YBEIMYHIACh B TaKHX
obpasmnax Bojgsl. Ilocme Takoit oOpaboTkm kapOoHaTHoro M QocharHoro OydepoB mux OydepHas
CIOCOOHOCTH TPOTHB MOAKUCIICHUS U BBIIICIAYMBAHMSI 3HAUUTEIILHO YBEINUMIach. B 00pasiax BoapbI,
00pabOTaHHBIX HEOONYUCHHBIM BIIAXKHBIM BO3yXOM, TaKMX HW3MEHEHWH He Habmomanoch. Takum
obOpazom, mocie 00pabOTKU HCCIEAYyEeMBIX BOJHBIX CHCTEM BOISHBIM a’pO30JIeM, MOABEPTaIOIIAMCS
NK-006ny4yennro, UX CBOWCTBA MEHSIFOTCSI, Jiellasi UX CBOMCTBA OoJiee MOX0KUMH Ha Boxy EZ.

B kadectBe OHOJOTHYECKHX OOBEKTOB HCIONB30BANM MIENOYHYIO (ocdaTasy W TepoKchaasy,
KOTOpBIC IO/ABEPTralyd MOBPEKIAIOIIUM BO3JICHCTBUSM, TaKMM KaK HarpeBaHHEe M OKHCJICHHE.
Ucnonp3oBanne MK-00paboTaHHOTO BOMSHOTO a’p0O30Jii 0 WM IIOCIC WHAKTHBAIIUH II03BOJIHIIO
YaCTUYHO COXPAHUTh aKTUBHOCTD IMPOMICAINNX WHAKTUBAIIUIO q)epMeHTOB.

Jdpyrum 6uonornyeckuM oOBEKTOM Obljla YaCTHUYHO LIE€JbHAs KPOBb C OCAKICHHBIMU 3PUTPOLIUTAMH.
Hamu Obula wuccnenoBaHa —JIIOLMICHHMH-3aBUCHMAsl XEMMJIIOMHHECLCHLUS W MHUTPallMOHHAs
AKTUBHOCTH (aroluTOB MpPH YCJIOBHMH 00paboTku kpoBu MK-00mydeHHBIM BOASIHBIM a3po30JiEM.
[Tony4eHHbIe pe3ynbTaThl IOKA3BIBAIOT, YTO 00padoTKa KpoBU MK-001y4eHHBIM BOASIHBIM a3p030JIeM
CIOCOOCTBOBAJIA YCHJICHUIO BBIPAOOTKH aKTHBHBIX (DOPM KHCIOpOJIa JICHKOIIMTAMH M YCHIIUBANIA UX
MUTPALMOHHYIO AKTUBHOCTb.

Ucxons u3 toro, uto UK m3nmydenne cnocodctByet oOpasosarnto EZ-Bosl, obmanatomieir Hauboee
ONMM3KUMU TTapaMeTpaMu BOAHOM Cpelbl B JKMBBIX CUCTEMaX, MONTyYEHHBIE HAMU JaHHbBIC MO3BOJISIFOT
MPEINONIOKUT, 4To 00paboTka 00bekToB MK-00myueHHBIM BOISHBIM a’po30JieM siBisieTcs Oolee
3 (PEKTUBHBIM METOIOM TPe0oOpa3oBaHUSI (PU3UKO-XUMUUYECKUX M OHWOJOTHYCCKUX CBOWCTB ITHX
CHCTEM, YeM HENIOCPEACTBEHHOE 00ydeHnEe 00BEKTOB HHPPAKPACHBIM H3ITyUYCHHEM.

1.  Carlon, H. R. Aerosol spectrometry in the infrared. Appl Opt 1980, 19(13), 2210-2218.
2. Chai, B.; Yoo, H.; Pollack, G. H. Effect of radiant energy on near-surface water. J Phys Chem B 2009, 113(42), 13953-
13958.
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Terahertz Agueous Photonics

X.-C. Zhang?, Y. E}, L.L. Zhang?, C.L. Zhang?, A. Tcypkir?, and S. Kozlov?,

L University of Rochester, Rochester, USA;
2 Capital Normal University, Beijing, China;
3ITMO University, St. Petersburg, Russia.
Email: zhangxc@rochester.edu

Matter can exist in four distinct states in everyday life: solid, liquid, gas, and plasma. Three of the fou
states—solids, gases, and plasmas—have been used as sources of THz wave for decades; however, the
use of liquids, especially water and aqueous solutions,as THz wave emitters is extremely limited. This
may be due to the high absorption of liquid water in THz range. Moreover, it is reasonable to expect
that liquids should provide unique properties if they could be harnessed as THz sources. Specifically,
liquids have a comparable material density to that of solids, meaning that laser pulses over a certain
area will interact with three orders more molecules than an equivalent cross  -section of gases. This
makes liquids very good candidates for the study of high -energy-density plasma. A successful
investigation in THz generation from liquid water will complete the last piece of the mattphase puzzle
for THz sources. New physics will be developed to fully characterize this process in liquids, especially
in water and related materials, to support new THz wave science, technology and applications.

The study ofagueous solutionsas THz wave emittersis a new topic in THz community In contrast with
solid and gas targets, flowing liquids, especially water, could be unique candidates for the emission of
THz waves under excitation of ultra -intense laser pulses. Unlike the fixed targets, each laser pulse
interacts with fresh material in a flowing liquid, meaning that material damage threshold is not an issut
with low repetition rate (kHz) laser pulses.We will present previous achievement, current progress, an
future challenges / opportunities.

Laser pulses

pr

Water line

Figure: Laser induced micro-plasma in a water line, broadband THz wave emission is observed.

REFERENCES:
1. Q.Jin, Y. E, and X. -C. Zhang, “THz aqueous photonics, > Frontiers of Optoelectronics, 14(1): 37-63 (2021).
https://doi.org/10.1007/s12200-020-1070-7
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CrnekTpockonuss KOMOMHAIIMOHHOIO PacCesIHUS
BOJHBIX PACTBOPOB IIMKOJIEH: IKCIIEPUMEHT U PACUYET
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Bonusie pactopsl atunerrinkoist (31, HO—CH;—CH>—OH) u 1,3-nponmnenriukosns (1,3-I1T,
HO—-CH,—CH,—CH,—OH) naxomsaT oOummMpHOe MNPUMEHEHHE B KAY€CTBE KPUOMPOTEKTOPOB M
KOMIIOHEHTOB aHTH(Ppu30B . CBOMCTBA 3TUX PACTBOPOB M3MEHSIIOTCS B IIMPOKUX Npezenax B
3aBHCHUMOCTH OT OTHOCUTENBHBIX COJIEPKAHUH KOMIIOHEHTOB. Lenbto qanHoi paboTH OBLIO
HCCIIEIOBAaHUE CTPYKTYPHI BOAHBIX pac TBOpOoB Ol m 1,3 -III" MeTOTOM CIIEKTPOCKOITHH
koMmbuHanmmoHHoro paccesaus (KP). Crexrpst KP BOJHBIX PAaCTBOPOB TJIMKOJICH OBLTH
3apEeruCTPUPOBAHBI NIPU BO30YKACHUH U3IYUCHUEM C AJITUHOM BOJIHBI 532 HM U CO CHEKTPAJIbHBIM
pasperienreM 5 cM 1. AHaJIM3 SKCIIEPUMEHTANIBHBIX CIIEKTPOB MPO BOAWJICS Ha OCHOBE PE3YJILTATOB
KBaHTOBO-XHMHYECKOTO MOJICTMPOBAHHUS C UCIIOIb30BAaHUEM MeTo1a (PyHKIIMOHAA IUIOTHOCTH [1].

a Q » 0

ar (1) + 11 H,0

3 (G) + 11 H,0

10% 3T, sKen.

MHTeHcueHOCTL KP, 0TH.ea.

100% 3T, sken

T T T T T T T T T 1
750 800 850 900 950 1000 1050 1100 1150 1200
W/ YactoTa KP, cm™’

Puc. 1. JlaHHBIC KBAHTOBO-XHMHYECKOTO MOJICIHPOBAHUS ISk BOAHBIX pacTBOPOB DI': a — CTPyKTypa KiacTepa, Co-IAepKariero
MoJekyny OI' B cow-koHpopManyu (BeAeIeHa KEITHIM 1BeTOM) U 11 Monekyn Boapsl; 6 — Teopernueckue crekTpsl KP cucrem

OI'-Bona, conepxamux 1 Monexkyiy DI B cows- unu mparc-koHpopManuy, a Takke 11 Mosiekys Bojibl, IpUBEAEHHbIE B
CpaBHEHHUH C dKCIepUMeHTaIbHbIME criekTpamu KP uncroro sxunkxoro OI' u 10%-Horo BogHoro pactsopa OI°

IlokazaHo, YTO 3 KCHEPUMEHTAIBHBIC CIEKTPHl BOIHBIX pPacTBOpoB Ol COOTBETCTBYIOT
TEOPETUYECKHM CIIEKTPaM KJIacTepoB, B KOTOPHIX MojeKyna D' HaxoauTcs B 2ow-KOH(POpMaLnu, YTo
CBHUJICTENILCTBYET O Mpeodianannu 3Toil koHpopMmanuu Mosekyn OI° B pactBope. i1t mpumepa, Ha
puc. 1 mpencTaBieHsl TeOpeTHUECKHE CIIEKTPHI KiacTepoB ¢ 11 Mosexynamu Boasl  (copepxkanue D10
8.3%) u skcnepuMeHTaNbHbIe crieKTpbl 10%-Horo pactBopa DT

IIpu ananuse 3KCnEepUMEHTANBHBIX CIEKTPOB BOAHBIX pacTBopoB DI u 1,3 -III" ycTtaHoBNEHO,
YTO OTHOIIEHUs MHTeHCcHBHOCTEN nosockl OH u nunanii KP rnykosed muHeiHO 3aBUCAT OT OTHOIIEHH
MOJIBHBIX COJICPKaHUK BOIBI U TJIMKOJS U MOTYT OBITH HCIIOJIB30BAHBI ISl OTIPEACIICHUSI CONlEpKaHUN
KOMIIOHEHTOB pacTBOpoB. TakuM oOpa3oM, B paboTe oKa3aHo, 4To 1o criektpam KP BogHbIX
pactBopoB O u 1,3-TII" MOKHO ONpeNeNATh 1 XAMHYECKHA COCTaB PACTBOPOB, U KOH(OPMAIIHOHHBI
COCTaB MOJIEKYJI INIMKOJIEH.

HUccnenoBanue BeimonHeHo npu (puHancoBol noaepxke PODU B pamkax mpoekTa Ne 19-02-
00931. ABTopsI pabOTHI BEIpaXKalOT OJaroJapHOCTs MeXBeIOMCTBEHHOMY CYIIEpKOMITBIOTEPHOMY
ueHtpy PAH 3a npenocTaBieHHbIE BEIYUCIUTEIbHbBIE PECYPCHI.

[1] V.V. Kuzmin, V.S. Novikov, E.A. Sagitova et al., Correlations among the Raman spectra and the conformational compositions of
ethylene glycol, 1,2- and 1,3-propylene glycols, J. Mol. Struct., 1243, 130847 (11 pp.), (2021).
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BOJHBIX Ccpeaax
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[IpencraBieHbl pe3ynbTaThl UCCIEIOBAHUN BPEMEHHBIX 3aBUCUMOCTEN PIIEEBCKOTO CBETOPACCESHUS
BOJIHBIX CHCTEM MeToaaMu (IuKkep -ryMmoBoii criektpockonuu (PIUIC). IMoserenue Gukkep-mryma
(®III) obyconaeHO 3 HEKTOM HepeMeKaeMOCTH, KOTOPBIH MPEACTaBIsSCT COO0H CMEHY OTHOCUTEIBH!
JUTHTEIHFHBIX YYaCTKOB PETYISIPHOTO BO BpEMEHH MOBEICHIS XapaKTEPUCTHK HEPAaBHOBECHON
JUHAMUYECKOM CUCTEMBI yUaCTKaMH Xa0TUYECKHUX BCIUIECKOB. [ BHISABICHHS MOMEHTOB Hanboee
PE3KUX U3MEHEHUH (BCIUIECKOB MHTCHCUBHOCTH N3MEPSIEMO BEIMYMHBI) aHATH3UPYIOTCS PaKTOPbI
HecrannoHapHocTH (PH) , oTpakaro mme CTPYKTYypHBIC IEPECTPONKH B HCCIIEYEMBIX CUCTEMAaX.
CpaBHUBAIOTCS PE30HAHCHBIE YaCTOTHI, CBOWCTBEHHBIC 3 BOJIOIIMOHHON JUHAMHKE KaXKJI0M U3
paccMaTpuBaeMbIX ciucteM. ONBIT MOKa3al, 4To Hanbonee HHPOPMATUBHBIC PE3YJILTAThI UCCIICIOBAHMI
JTUHAMUKH CBETOpACCESHUsI B BOJHBIX CUCTEMaX MOKHO TOJIYYUTh MPH OJIMHAKOBOM BO3JICHCTBUH Ha
HUX TIepe1 poBeIeHHEeM dKCIIepUMEHTa (TiepesinBaHKe, BCTPSIXUBAHHE, MEXaHUYECKOE
nepeMeruBanye 1 Ap.) Takas oopa 00TKa Pe3KO YCHUIIMBAET MPOSBICHHUE UAYIINX B BOJIE
peTaKCaMOHHBIX MPOIIECCOB, XapaKTep KOTOPHIX 3aBUCUT OT COCTOSHUS CUCTEMBI B TAHHBIH
MPOMEKYTOK BpeMeHH. [ yueTta (POHOBBIX COCTABISIONINX CUTHANIA HCIIOIB30BAIIN CYyXYIO
WU3MEPUTENLHYIO KIOBETY, JITISl KOTOPOW PErHCTPUPYEMBIH CHTHAJl pACCESTHHOTO CBETa UMEET ITPUMEPHO
TaKyI0 K€ HHTEHCUBHOCTB, KaK U U3MEPsAeMbI B OTIbITe/ )15l TAKOH KIOBETHIB OJOOHBIX IKCIIEPUMEHTY
ycioBusix oOpabotku curHama @H He HaOmoma eTcs TOSIBICHUS YacTOT C aMIUTUTYIOW , 3aMETHO
NpeBbIIaloIeH cpenHuil ypoBeHb konebanuii ( < 12 yen. ex.). bauskue pe3ynbTaThl HOTyYeHBI AT
OYHINEHHON BOABI M UCXOMH bIX pacTBopoB: 13% amerona m 0.2 M NaCl uKC | B Boge. IIpu
IIOCTENIEHHOM Pa3BECHHU BOJIOM CO BCTPAXMBAHHMEM pacTBopa arneToHa 10 5 x10%% nabmrogaercs
onuH 1 TOT ke criekTp®PILI st ®H ¢ ammurynoii curnana ~150 yei. ens quamnazone yactor1-8 mI .
[Tpu 5TOM aMIUIHTYy1a IPOSBICHHBIX YaCTOT MaKCUMaIIbHA /ISl Harboliee pa30aBIeHHONW CUCTEME,
OJIHAKO IpsMO¥ 3aBucuMocTy amruiuTy el DI oT creneHu pazbarieHus He HaOMOHaeTcs. Tak Jyist
5x10%% anerona ammuryaa @I CHIBHO YMEHBIIMIACH IO CPABHEHHIO C MEHEE Pa30ABIEHHBIMU
pactBopamu. MutencuBHocTh DL s @H 3ameTHO BhIlE IPH IPUTOTOBICHNUHN pa30aBiIeHHBIX
PacTBOPOB Ha IBaXIbI IEPEMOPOKEHHOM Boze (C yaaneHneM (ppakuri, 3aMep3aroiux Hanoosee
OBICTPO M HanOOJIE € MEJJICHHO), YeM Ha OYHILEeHHOU Bojae. C pOCTOM CTEICHH pa30aBiIeHUs pacTeT
BKJIaJ] O€JIoro IIyMa, HO TI0 Mepe BBICTanBaHHS 00pa3lia Mocje OMbITa 3TOT BKJIAl yMEHBIIACTCS.
Awnanornunsiii pesynbrar nomyder aiast - NaCl 14-ro corennoro passencuus ( NaCl-14C), kotopsbrit
roroBuwan co BerpsixuanueM u3  NaCl-13C HenocpencTBeHHO nepes namepennem. CpaBHUBAIN
xapaktep ®III a1 cBEXKEIPUTOTOBIICHHOTO 00pasiia, MPUTOTOBJICHHOTO Yepe3 4 vaca, 15 nuelt u 4
MecsIa CIrycTs. XOTs aMIDIUTyAa pa3andHbix cocTaBisrommxPII xms OH mensercs, o0mmii Xapakrer
CIIEKTpa coxpaHsieTcs A Bcex 00pa3noB. MakcumanbHas ammuntyna @I cocrasnser ~250 yci. en.
Jns onnoBpemenno npurorosieHHbIX cucteM NaCl-15C, KCI-15C u aneron-15C nony4yens! Oau3kue
cnekTpsl OIII ¢ pa3nuuHON HHTEHCHBHOCTHIO Pa3HBIX KOMIIOHEHT M BKJIAJIOM 0eJoro nryma B
pa3nYHbIC MOMEHTHI BPEMEHH.

HccnenoBanack ounmieHHas BOJIa OCIe 5 MUHYT JIeKTpoiu3a 6e3 100aBoK.  DIEeKTPOIPOBOAHOCTE
BCeX 00pa3LoB 10 OmbITa cocTaBisuia 5 MkCm/cM, mociie anekTponu3a 16 u 22 mxCm/cM /1711 KaTonuTa
Y aHOJIUTa COOTBETCTBEHHO . J{J1s1 KOHTponbHOro oOpasua pH ~ 6.0, a 11 kKaTonMTa M AHOIHUTA
cooTBeTCTBeHHO 9.3 M 4.3. DiexTponu3 pe3ko yBemmaui ammutyxy @I kak 115 KaTonuTa, Tak |
aHOJINTA, OJTHAKO BCTPSIXMBAHKE TOpa3 JI0 CHIIbHEE BIUSIIO HA KOHTPOJILHBIN 00pa3el] (yBennueHne
amrmumaTyabl 1o 500 ycn.  en.), 4eM Ha KaTONUT U aHOJUT. McciemoBaHue BOCITPOU3BOANMOCTH
Pe3yabTAaTOB AJIsl OJMHAKOBBIX 00pa3I0B, HAJTMBAEMBIX U3 OJTHOW OAHKU C MPOMEKYTKOM B 30 MUHYT
MOKAa3aJI0, 4TO MPOABIAIOTCS O6mu3Kkue yacToTsl o OH B MI'11-nuanasone, oqHAKO aMIUIUTYABI Pa3HBIX
KOMITOHEHT ¥ UX COOTHOIIIEHHE MOTYT N3MEHATHCS C TedeHreM BpeMeHH. Clienan BEIBOI, UTO CIIEKTP
OII gt @H oTpaxkaeT COCTOSHNUE CHCTEMBI aKTUBHBIX (JOPM KHCIIOPOJa  , KOTOPHIM B KaXKIOH U3
BBICOKOPa30aBJICHHBIX CHCTEM 3aJ1a€TCS UCXOTHBIMH PACTBOPAMH U YCIOBUSIMH IIPUTOTOBJICHHUSI.
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HccienoBanne BIUSHUS PACTBOPEHHBIX B BO/Ie T2A30B HA MPOLECC
JIA3€pHOro Mpodosi BOJHBIX pacTBOPOB HaHo4acTul Cu
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2Mockosckuii pusuxo-mexnuueckuti uncmumym, JJonzonpyousiii, Mockoeckas 061., Poccus
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[Ipu onTudeckoMm mpoboe HabIIomaeTcss 00pa3oBaHHE IUTa3MbI, B KOTOPOH HE IOCIEIHIOI POJb B
MOTJIONICHUHA ONTHYECKOTO U3JIYUYCHHsS WIparoT CBOOOIHBIC 3JCKTPOHBI [l] M OCHOBOW s
OINITHYECKOTO TIP000st ABjsIeTcs 2D (HEKT pa3sBUTHs dIEKTPOHHOM aBuubl [2]. TIpu 5TOM 3aTpaBOYHbIE
DJIEKTPOHBI TOSBIISIOTCS B Pe3ysbTaTe MHOTO(POTOHHON MOHM3AIMH MOJIEKYJ MIIM aToMoB rasa [3].
[peamnonaraercs, 4ToO MPU ONTHYECKOM POOOE BOJHBIX PACTBOPOB PACTBOPEHHBIC B BOJIE Ta3bl MOTYT
CYIIECTBEHHO BIUATH Ha MpOIlecC JJABUHOOOPA3HOTO YBEIMYCHHUS YUCIIa AIeKTpoHoB. Kucmopon, kak
aKIICTITOP DJIEKTPOHOB, MOXKET B CYIIECTBEHHOW Mepe 3aMeUIATh Pa3BUTHE JIABUHBI 3JICKTPOHOB.
WuepTHBIC Tra3bl HE JOJDKHBI CYIIECTBEHHO BIHMSATh Ha MPOIECC, a Ta3bl CHOCOOHBIC JOHHUPOBATH
ANIEKTPOH, JOJDKHBI YCKOPSTH pa3BUTHE JIABHHBI 3JEKTPOHOB. JlaHHOE TMpeanoiokeHue ObLIo
JKCIIEPUMEHTAIILHO MPOBEPEHO B pabOTe ¢ MOMOIIBIO BOAHBIX KOJIIOUIAHBIX PACTBOPOB HAHOYACTHIL
HACBIIICHHBIX MOJICKYJIIPHBIM KHCIOPOJIOM, aTMOC(HEPHBIMU Ta3aMH, aprOHOM U MOJICKYJISIPHBIM
BOZIOPOAOM, 3(G(EKT BIMSHUS PACTBOPSHHBIX B BOJE Tra30B IMPOSBISETCS KaKk B WM3MCHCHUU
CBETUMOCTH TUIa3MEHHBIX BCIBIIIEK, TAK U B U3BMEHEHUH aMIUIUTYIbl aKyCTUYECKUX CUTHAJIOB, pHC. 1.
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Puc.1 Bausaue PaCTBOPEHHBIX B BOJIE I'a30B HA MHTCHCUBHOCTH (A) HUHTETPAJIBHBIX aKyCTHUCCKUX CUTHAJIOB U (B) CBCTUMOCTH I1JIa3MbI B
3aBUCHUMOCTH OT KOHIEHTPAIUH HAHOIACTHIL Cu.

HccnenoBanne OBUTO  BBIMOJHEHO TMpW  mojuepkke Poccuiickoro ®onma @DyHaaMEHTAIbHBIX
HUccnenosanuii (19-02-00061).

[1] A. Vogel, K. Nahen, D. Theisen and J. Noack, Plasma formation in water by picosecond and nanosecond Nd:YAG laser pulses. I.
Optical breakdown at threshold and superthreshold irradiance, in IEEE Journal of Selected Topics in Quantum Electronics, vol. 2, no.
4, pp. 847-860, (1996)

[2] C. H. Fan, J. Sun, and J. P. Longtin, Breakdown threshold and localized electron density in water induced by ultrashort laser pulses,
Journal of Applied Physics 91, 2530, (2002)

[3] A. Alberti, A. Munafo, M. Koll, M. Nishihara, C. Pantano, JB. Freund, GS. Elliott, M. Panesi, Laser-induced non-equilibrium
plasma kernel dynamics, J. Phys. D Appl. Phys., 53 025201, (2019)
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ITosyyeHue ¥ mpuMeHeHHE BOAbI, 00Pa0OTAHHON X0JI0AHOH
aTMoc(epHOH NIa3MOM.
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B Hacrosiee Bpems HCIIOIb30BaHUE XOJIOAHOM TIa3Mbl B OMOTEXHOJIOTHH ¥ OHOMEIUI] uHe
mpeacTaBiseT 0onbInoi HHTepec. HakorieHno 60pinoe 9uciio TaHHbIX 00 3 dexTax, Oka3bIBaeMbIX
IIPY BO3EHCTBUU XOJIOMHON aTMOC(EPHON IJIa3Mbl Ha PACTBOPBI IIUTATE JIBHBIX CPEll, PACTUTEIIbHBIE
OOBEKTHI, & TAKXKE Ha JKMBOTHBIC M OaKTepUaNbHbIC KJICTKH. Pe3yIpTaToM Kackaaa XUMHUYECKUX
peaKuuii, NPOUCXOASAUIUX TIPU BO3JIEUCTBUU XOJIOJIHOM IJIa3Mbl HA PaCTBOP SIBIIAETCS oOOoraIeHue
KHUJIKOCTH XUMUYECKH aKTHBHBIMU (opmamu kuciopoja ADK), TakuMu Kak rTUAPOKCHUIIBHBIN pauKar
(*OH) , mepoxkcuza Bomopoaa (H20.), nepokcmibhblil pagukan (HO2¢) u cymepokcua-aHHOH-paIuKa
(Oz%), a TakKe ¢ XUMUYECKH aKTHBHBIMHU (popmamu azota ( ADA), TaAKHMH KaK MOHOOKCH]T a30Ta U
nepoKCcUHUTPUT. [IpoBeseHHBIE paHee U cCIIeIOBaHUS MOKA3bl BalOT, YTO CPelibl, 00pabOTaHHbIE
XOJIOZHOM IIa3MOM, MOTYT COXPaHsTh OAKTEPUIMIHBIC CBOMCTBA B TEUCHUE AJIUTEIBHOTO BpeMeHH 1].
Taxoke, M HOTOUYHCIICHHBIE PA0OTHI JOKA3aJH YCIIEIIHOCTh UCIIONB30BAHUS  XOJIOJHOW aTMOC(epHOH
wta3Mbl (XAIT) mis ctepun3aniyu NOBEPXHOCTEH, 3aKUBJI €HUS PaH, CTUMYJISILUN HMMYHHUTETa U P .
[2]. Takum oGpa3zom, mpuMeHeHHEe 00PabOTKH PACTBOPOB XOJIOIHOM aTMOC(EPHOH I1a3MOii SIBIISIETCS
MEPCIEKTUBHBIM PEIICHUEM JJIs1 ONOMETUIIUHEI U (PapPMOKOJIOTHH.

Jns reneparunn XAll sammMm komektuBoM (MO® PAH) 6s11  pa3paboTaH MPOTOTHIT yCTAHOBKH Ha
OCHOBE I1b€30KepaMHUECKUX TpaHC(HOpPMaTOpOB [3]. AductunnmpoBaHHas BOJA MOJIBEpragach
Bo3zaeicTBrio XAl cozgaBaemoii mbe3oTpanchopmaropom. OOpaboTKa NpOBOAMIACH HA
LIECTHIIYHOUHOM IutaHieTe. O0beM BOJIBI B JIYHKE COCTABISI 5 Mil. Bpemst BEIIEPKKH COCTABISIIO OT
30 cex no 10 mun. [IpoBoauIachk perucTpanus CeKTPOB SMUCCHH TOcie 00padboTku Boabl XAIl ¢
HCIONB30BaHneM crekTpomeTpa AvaSpec-2048 (330-1100 um). [danee perucTpUpOBAINCH CIIEKTPHI
IIPOILYCKaHMs U IOTJIOUICHUS BObl, akTuBUpoBaHHOH XAl ¢ ucmosns 30BaHMEM CIIEKTPOMETPa
AvaSpec-2048FT-4-RM B auanazone 199-320 um. Peructpanusa Y @-criekTpoB Bobl, 00paboTaHHON
XAITI npoBoauim B KBapieBoi kroete. [lormonienne 0pu10 caMbiM BBICOKUM uist HUTpUT-HOHA (NO2)
u mutpar-uoHa (NOs’). KonrenTpanus HuTpara Oblia pacCYMTaHAIIO JAHHBIM ONTHYECKOM IMIIOTHOCTH
CHMmXeHUE ONTHYECKOH IJIOTHOCTH Ha JTMHE BOJIHBI 209 HM yka3biBao Ha BKiIaa MosiekyinNOs -, H.O;
u O,. B mornomieHne, Xots koddurpent skcTUHKIUH NO3z™ ObUT TprMEpHO B J1Ba pasa BEIIIE, YeM y
NO; . DnekTponpoBoaHOCTh 00paboTanHoi XAIT Boabl n3Mepsu ¢ TOMOIIBIO KOHaykToMeTpa Cond
6+ (Eutech Instruments). Penokc-moreHnman BoAbl U3MEPSUTH ¢ IOMOIIBI0 MHOTO3JIEKTPOTHOTO
namepurenss Expert 001-1 (Econix). 3uauenne pH Obuio mosydeno ¢ momompio  PH-metpa 1-500
Aquilon. Otmeuanock yBenrueHHE PEIOKC -MOTECHIMANa U MPOBOJMMOCTH BOJIbI C YBEINYCHHEM
BpeMeHH 00paboTku. BemmunHa pH, cHImkanace B 3aBUCUMOCTH OT IPOAOKATEITHPHOCTH 00pa0OTKH,
YTO CBSI3aHO C HAKOIUICHUEM HUTpAT - U HUTPHUT -aHHOHOB B Cpejie, aKTHBUPOBAHHOM XAII.
Konuentpamuto H>O, onpeaensiyin METoI0M yCHIEHHONH XEMHJIIOMHUHECLEHIIUN B CUCTEME JIIOMUHO -
4-tiondenon-nepokcuaaza. KoHIeHTpalys NepeKucH BOJIOPO/Ia YBEINIHBAIach B 3aBUCHMOCTH OT
MIPOIOKUTENLHOCTH 00paboTku Boasl XAl

[IpumeHenre Boabl, aKTUBUPOBAHHOW XOJIOAHOW aTMOC(EpHOHN IMIa3MON PEATIOKEHHBIM CIIOCO00M
SIBIISICTCS IEPCIIEKTUBHBIM TIOJIXOJIOM JJIsl IMUPOKOTO CIEKTpa MPUMEHEHHS, BKJIIOUasi CEITbCKOE

XO03SICTBO, OMOMEAUIIMHY U (HapMaKOJIOTHIO.

[1] L. Abidueva, B. Baldanov, T. Ranzhurov, S. Gomboeva. Inactivation of microorganisms in cold argon plasma, In arctic dialogue in the
global world, pp. 85-86, (2015).

[2] M. Laroussi. Cold plasma in medicine and healthcare: The new frontier in low temperature plasma applications , Frontiers in Physics, 8,
74, (2020).

[3] JI.B. Komuk, H.K. Xapues, B./I. Bop3ocekos, [I.B. Manaxos, E.M. Konuekos, B./I. CrenaxuH, u ap. ['eHepaTop HU3KOTEMIIEPATYPHON
masmel. RU 181459 U1 (2018).
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HccnenoBanue cMecH BelIeCTB B KOHUEHTPUPOBAHHON U
BbICOKOpAa30aBJIeHHOI opme

H.K. 3aiines

00O «3konukc-Dxcnepmy, 2.Mockea, busnec-napk « Pymsnyesoy, ogucwt 1602-603

nk_zaytsev@mail.ru

W3BecTHBI paboThI, B KOTOPBIX Pa3IUYHBIMM METOIAMHU MMOKAa3aHO OTIIMYHE Pa3HOOOPa3HBIX
CBOWCTB CMECH PacTBOpa BEIECTBA C PaCTBOPOM BBICOKOTO pasBeneHus (BP) sToro ske BemecTBa ot
pacTBOpa HCXOIHOro BemiecTBa (MPH ONMHAKOBOW KOHCYHOH KOHIGHTPALMM BELIECTBA B
cpaBHMBaeMbIx pactBopax) [1,2,3,4]. Ilpeamonaraercs, uto pactBop BP BemectBa crocoben
MOAMGUIMPOBATh CBOWCTBA pAcTBOPa TOTO € BEIICCTBA B BBHICOKOH KOHIICHTPALUH TPH HX
cMemnBanuy [5].

[enpto HACTOAIIETO HCCIEAOBAaHHS OBUIO  OICHUTh BO3MOXXHOCTH  PETHCTPUPOBATH
BBILICONUCAHHBIN AP deKT (M3MEeHEeHNe CBOMCTB pacTBOpa BEIIECTBa Moj AeicTBUEM ero BP dopmbr)
MIPH TIOMOIIH CTAHJAPTHBIX (PUIUKO-XUMUIESCKHX METOJIOB.

Tectupyembie pactBopbl: 1) cmech pactBopa antuten (AT) k uHTEphepoHy-ramma
(xonmentparms AT 2,5 ur/mi) ¢ pactBopoMm BP Tex e campix AT (cremens passemenus AT B
pactBope BP - 10 pas); 2) cmech pactBopa AT ¢ BOjIO#, MpoIeameil npoueaypy npurotosienus BP,
HO 0e3 jobaBneHus ucxonHoro Berectsa (Konmponw 1); 3) emech AT u Bogsl (Konmpons 2). Kaxmsiit
B CMECH TOTOBHIICS ¥ aHATU3UPOBAJICA B 00beMHBIX oTHOMmeHmsX: 1/1, 90/10, 99/1 (v/v).

Ucnonezyemble Metompl: 1) u3MepeHHe XumMudeckoro nornomieHust kuciopoma (XIIK) —
NPEIM3UOHHBIN METOJI OIpe/ICIICHHsI OMXPOMATHOM OKHCIIIEMOCTH 00pa3IoB MPU TEMIIEPaType OKOJIO
145 °C na doromerpe Dxcnepr-003; 2) n3MepeHne MOBEPXHOCTHOTO HATSHKEHHS Ha TPAHMIIE pasena
«pacTBOP-BO3IYX» — METOMIOM OTpbIBa IutatuHOBOTO (Pt) Kombita, mcmons3ys mpubdop dsto-Hywm; 3)
OIpe/ieieHHe KPaeBoro yriia CMauuBaHUs HAa PA3IMYHBIX MOMIOKKAX — [0 METOLY «CHISUCH Karuim)
ripu oMot LED-Mukpockomna.

Mo 3nauennto XIIK Obun ycTaHOBIEHBI pa3nuuust cpenu cmeced 1/1 (V/V): cmecu pactBopa
AT ¢ ero BP (3nauenue XIIK coctaBuno 65,9 mrO/n) ot Kommpons 2 (26 mrO/n). Tlpu stom B
Koumpone 1 3nauenne XIIK 6b110 52,5 MrO/mn, oH He OTAMYAJICS OT JPYTUX CMECEH.

ITo BenuuKMHE MOBEPXHOCTHOTO HATSHKECHHs ObUTH OOHAPY)KCHBI OTIMYHUS MEKAY BCEMH
cmecsmu 90/10 (V/V): cmech ¢ nobasiaennem pactBopa BP Bemectsa cocrasumno 69, 7MH/M, Konmpons
1 - 73,3mH/M, Konmpona 2 -69,1MH/m. Kpome Toro, mokazanbl pa3inyusi MEKIY BCEMH CMECSMH
99/1 (v/V), 3HaueHus COCTaBIAIN, COOTBETCTBEHHO, 68,2, 73,8 u 65,6 MH/M.

[To 3HayeHWIO KpaeBOro yria CMayMBaHHsS Ha Carn(UpPOBOM CTEKJIC BBISBICHBI YETKUEC
pasnuuus Mexay Bcemu cMecsvu 99/1 (V/V). 3HaueHuns KpaeBoro ymia cMadnBanust cocTasisiu: 91,2°
(pactBop AT k UDHTr u pacteop BP AT), 94,3° (Koumpons 1) n 86° (Konmpons 2).

Takum 00pa3oM, B pab0OTEe C MOMOINBIO CTAHAAPTHBIX (DU3MKO-XUMUYECKUX METOAOB OBLIO
ToKazaHo, 4yTo nodamienue pactopa BP AT k UDHT k pacTBOpYy TOTO K€ BEIIECTBAa B CPABHUTEIHHO
BBICOKOH KOHIICHTPAIIMH BBI3BIBACT U3MCHEHUS (PU3UKO-XMMUYCCKHE CBOMCTB MOTyYaeMon cMecH (I1o
CPaBHEHHIO C aHAJOTMYHO MPHUTOTOBJICHHBIMH KOHTPOJISIMH). [Toka3aHbl pa3ivyHble KOHIEHTPAIMU
AT (oObeMHBIE COOTHOIICHHS) B HCCIEIYEMbIX pacTBOPAX, ONTHMAJIbHBIC Uil TMPOBEICHUS
WCCJICZIOBAHUS Pa3IMYHBIMH METOAaMHU. TO €CTh Ul M3yYCHHUS! CBOMCTB IOJOOHBIX CMECEH ClieyeT
MOI0MPATh METO/IbI, YIUTHIBAsI KOHCYHYIO KOHIICHTPAIIMIO BELIECTBA B TECTHPYEMBIX PacTBOpA.

[1] N.V. Penkov, Peculiarities of the Perturbation of Water Structure by lons with Various Hydration in Concentrated
Solutions of CaCl2, CsCl, KBr, and KI, Physics of Wave Phenomena, 27, 128-134, (2019).

[2] M, Pschenitza, E.S. Gavrilova, S.A. Tarasov, D. Knopp, R. Niessner and O.l. Epstein. Application of a heterogeneous
immunoassay for the quality control testing of release-active forms of diclofenac, International Immunopharmacology, 21,
225-230, (2014).

[3] O. Aguejouf, E.Malfatti and P.Belon, Doutremepuich C. Time related neutralization of two doses acetyl salicylic acid.
Thromb Res., 100, 317-323 (2000).

[4] W.Jonas, Y.Lin, F.Tortella. Neuroprotection from glutamate toxicity with ultra-low dose glutamate. Neuroreport, 12, 335-
339 (2001)

[5] O. Epstein. The spatial homeostasis hypothesis. Symmetry, 10, 103 (2018).
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B nurepatype He Tak JaBHO CTaIH MOSBISTHCS PaOOTHI, OTMCHIBAIOIINE BO3MOKHOCTD
OECKOHTAKTHOrO BO3/ICHCTBHS OJTHUX PACTBOPOB Ha (pu3uyeckue cBoicTBa Apyrux [1-4]. C pazsutuem
(bU3MYECKUX METOIOB HCCIIEIOBAHMS M IOAXOA0B K HUM CTAJI0 BO3MOKHBIM PETUCTPHPOBATH SIBIICHUE
0OECKOHTAKTHOTO BO3/ICHCTBHSI C IOMOIIBI0 COBPEMEHHBIX BRICOKOTOYHBIX METOJIOB, & TAKXKE JIEJIaTh
MPEATIONIOKEHHS 0 ero (hu3uueckoit mpuponae[5-6].

[Mockonbky Hadmon siBisieTcst ceHCOpOM M3MEHEHHI CBOWCTB PaCTBOPOB, B TOM YHCIIE,
00YCIIOBJICHHBIX BIMSHUEM (DPU3UUSCKHUX BO3/ICHCTBUIT HaJaHHbBIC PacTBOPHI [7, 8], MbI MPUMEHSIIN €ro
JUIl HWCCIIeOBaHMsI OECKOHTAKTHOI'O IEHCTBHS Pa3IMUHBIX PACTBOPOB Ha JKCIIEPUMEHTAIbHBIE

00pa3mpl — BoAy (MHTAKTHYIO) WIIH BOJTY, IIOABEPTHYTYIO TIOCTIEA0BATEIIBHOMY BRICOKOMY Pa30aBICHUE
co BcrpsixuBanueM (BP Boner) . Bony nnm BP Bogpl B repMeTHYHO 3aKpBITOM CTEKIISTHHOM (priakoHe
nomemnany Ha 1 gac B BozzaericTByronux pacrsopax: NaCl (1mkr/mi), pactBop BP NaCl, BP Bojp! niu
BOJIbI, TIOCJIE YETO HAIMBAJIH B KIOBETYC MeMOpaHoii HadhmoH 1 mpoBO M H3MEPEHNE HHTEHCHBHOCTH
ee mromuHecHeHIUH (Aex = 369 HM, Aum =460 HM) B Teuenume 30 MHUHYT (C IIAroM 2 MHHYTHI) .
AHanM3npoBaii KHHETUKY JIIOMUHECIIeHIIMN HaduoHna u ee ycpeqHeHHOe 3HaUeHHe 110 BCEMY BpeMeH
H3MEPEHUs, 3aBUCSILINE OT CTPYKTYPUPOBAHHOCTH (KJIACTEPHOI'O COCTaBa) pacTBOPa B KIOBETE.

[ToydeHHBIE pe3yIbTaThl CBUIETEIBCTBYIOT O TOM, 4TO HadmoH dyBcTBUTENICH K N3MEHEHHAM
CBOWCTB BOJIBI , MPOIIEIIIEH MPOLEAyPy BEICOKOTO pa3basieHuss . HaOmomaroTes OTIIMIns
JMIOMUHECHEHTHBIX CBOMCTB Hadumona mpu ero norpykeHuu B oOpasisl BP Bojbl,
MpeABAPUTEIHHO MPOUHKYOUPOBAHHBIX B Pa3IMYHBIX BO3JICUCTBYIOMIMX pacTBopax (Boaa, BP
Boxbl, NaCl, BP NaCl), uto yka3piBaeT Ha 4yBCTBUTEIILHOCT BP BO/IbI K OECKOHTAKTHOMY
JIEUCTBUIO  CO CTOPOHBI OKPY>KaIOLIUX PaCTBOPOB. Kpowme Toro, BeIpak€HHOCTh
OECKOHTAaKTHOTO BO3/eicTBHs Ha BP Boy 3aBUCHT OT THIA BO3/IEHCTBYIOMIETO pacTBopa. B
TOKE BpeMsl, JIFOM MHECLIEHTHBIE CBOCTBAa HadmoHa He M3MEHSIOTCSI IPU €T0 MOTPYKEHUH B
00pa3Ibl UHTAKTHOM BOJIBI, IPEABAPUTEIILHO TPOMHKYOHMPOBAHHOM B YKa3aHHBIX
BO3JICHCTBYIOIINX PaCTBOPAX , YTO CBUACTEIHCTBYET 00 OTCYTCTBHH YyBCTBUTEIBHOCTHU
WHTAKTHOM BOJIbI K OECKOHTAKTHOMY BO3JICUCTBUIO.

[Tockonbky Haduon pear upyer Ha CTPYKTYpUPOBAHHOCTH (KIaCTEPHBINA COCTAB)
OKPY’KaIOIIIEero ero pacTBopa, Mo BCe BUAUMOCTH, 3a)UKCUPOBAHH oe B pabore
OECKOHTAaKTHOE BO3EHCTBUE PACTBOPOB peanm3yeTcs yepe3 N3MEHEHNE
CTPYKTYPHUPOBAaHHOCTHU (KJIacTEpHOTO cocTaBa) BP.

[1] V.Elia, L. A.Marrari and E. Napoli, Aqueous nanostructures in water induced by electromagnetic fields emitted by EDS: A conductometi
study of fullerene and carbon nanotube EDS, Journal of thermal analysis and calorimetry, 107, 843-851, (2012).

[2] L. Montagnier, E. Del Giudice, J. Aissa, C. Lavallee, S. Motschwiller, A .Capolupo, G. Vitiello et al., Transduction of DNA information
through water and electromagnetic waves, Electromagnetic biology and medicine, 34, 106-112, (2015).

[3] S. G. Hwang, J. K. Hong, A. Sharma, G. H. Pollack and G. Bahng, Exclusion zone and heterogeneous water structure at ambient
temperature, PLoS One, 13, e0195057, (2018).

[4] B. Q. Tang, T. Li, X. Bai, M. Zhao, B. Wang, G. Rein, Y. Chen et al., Rate limiting factors for DNA transduction induced by weak
electromagnetic field, Electromagnetic biology and medicine, 38, 55-65, (2019).

[5] N. Penkov and N. Penkova, Analysis of Emission Infrared Spectra of Protein Solutions in Low Concentrations, frontiers in Bfsics, 8, 611
(2020).

[6] N. Penkov, Antibodies Processed Using High Dilution Technology Distantly Change Structural Properties of IFN vy Aqueous
Solution, Pharmaceutics, 13, 1864, (2021).

[7] B. W. Ninham, P. N. Bolotskova, S. V. Gudkov, Y. Juraev, M. S. Kiryanova, V. A. Kozlov, N.F. Bunkin et al., Formation of water -free
cavity in the process of Nafion swelling in a cell of limited volume; effect of polymer fibers unwinding, Polymers, 12, 2888, (2020).

[8] N.F. Bunkin, P. N. Bolotskova et al., Long -Term Effect of Low -Frequency Electromagnetic Irradiation in Water and Isotonic Aqueous
Solutions as Studied by Photoluminescence from Polymer Membrane. Polymers, 13, 1443, (2021).
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OnHUM U3 COBPEMEHHBIX HAIIPABIICHUH SIBIISIETCS Pa3paboTKa M UCCIIETOBAaHUE MOJICKYISIPHBIX MAIlUE
— acceMOJIepOB, CITOCOOHBIX KaTAIN3UPOBaTh peakiuu. B kaButangax (Harnpumep, Kykypout[8]ypmuie,
CB8) tpebyemblii 5 PEeKT MOKHO JOCTUTHYTH MYTEM CO3AaHUsI yJaYHOTO B3aUMHOTO PaCIIOI0KEHHS
MOJIEKYJI-«TOCTE» B MOJIOCTH MOJIEKYIbE«X03sinHa». CB8 siBisieTcs CTpyKTYpHO->KECTKUM H CIIOCOOEH
00pa30BBIBATH YCTOWYMBBIC KOMILICKCHICO CTHPHIIOBBIMH KpacuTesIMU B Bozie [1].

Oco0blit HHTEpEC MPENICTABISIOT COMPSHKEHHBIC (PParMeHThl CTUPHIIOBBIX KpacHTENIeH 1 UX OCHOBAaHUE
MOCKOJIBKY ~ HEHACBHIIIEHHbIE COCAUHEHUS JAI0T OOJIBIION MPOCTOP A MOJIEJIMPOBAHHS
(OTOMHAYLIMPOBAHHBIX H3MEHEHUH POCTPAHCTBEHHON CTPYKTYPHI.

Boun uccnemoBaHbl CTUPUIIOBBIE KPAcHTENH, COAEPIKalIHe B IOMOJIHEHHE K XpOMO(OPHOH YacTu
00BEMHCTBIN HOHOGOPHBIH QparMeHT (Kpayradup).

D lcuv_NL-96_CB_(2:1)_H20_Li2CO3

0,7

— — nm
200 250 300 350 400 450

Puc. 1 Cnextpsl noromieHus GoTopeakiuy "KpacuTenb-IIMKI00yTan".

Bb110 00HApYKEHO, 4TO 00OBEMHCTBII 3aMECTUTEIb M 3apsi] XpOMO(OPHOH YacTHKpacUTeei ¢ oomiei
dopmynoit R-Het™-CH=CH-Ar X  He 0ka3pIBaIOT CYIIECTBEHHOTO BIMUAHHUS HA BETUUNHY KOHCTAHTHI
YCTOWYMBOCTH KOMIUIEKCOB, OJIHAKO, CYIIECTBCHHO BIUSIOT HA BO3MOKHOCTD IIPOTCKAHUS PEAKIIUH
crepeoceneKTUBHOTO [2+2]-hoTorukinonpucoeauaeHus (OLIT).

Ocobennoctu nporekanus peakimn ~ OIIT MOryrt ObITh  HCIIOJB30BAHbI ISl IPOCKTUPOBAHHUSI
YIPaBJSIEMBIX CBETOM MOJIEKYJSIPHBIX YCTPOMCTB M MaliuH [2], a Takke Ui CO3AaHusl ONTHYECKUX
CHCTEeM 3alKCH U XpaHeHus uadopmanun [1,3].

[1] S.P. Gromov et al, Photocontrolled Molecular Assembler Based on Cucurbit[8]uril: [2+2]- Autophotocycloaddition of Styryl Dyes in the
Solid State and in Water, European Journalof Organic Chemistry, p. 2587-2599, (2010).

[2] F.M. Raymo, J.F. Stoddart Switchable catenanes and molecular shuttles in Molecular Switches, Ed. B.L.Feringa, Wiley-VCH: Weinheim,
p. 219-248, (2001).

[3]S. P. Gromoy Molecular meccano for lightsensitive and lightemitting nanosized systems based on unsaturated and macrocyclic compouni
Russian Chemical Bulletin, International Edition, Vol. 57, No. 7, p. 1325-1350, July, (2008).
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JOpaTOpHbIC W TPOMBINUICHHBIX SKCIEPUMEHTOB JEMOHCTPUPYIOT POCT KOX(PQUIMEHTa WU3B)
PTH W3 MOPOBOrO MPOCTPAHCTBA TOPHBIX MOPOJ MPH BBEIACHHUHM IMPUMECEH OKCHIOB METaJIOB
10JIE3yEMYTO TS BBITeCHEHHUS HedTH [1-3].

Ka3aHO, YTO aKTHBHOW YacTHIIEH, obecreunBaromel CekTp (pU3NKO-XUMHUYECKUX MPOIECCOB, IT
X K pocTy KO3 PHUIHUEHTa U3BJICUCHUS HEQPTH SBIISETCS Ta30BbI MUKPOIY3BIpEK, CPOPMHUPOBa
HAaHOPa3MEPHOI YacTuIle OKcuja xeine3a. Takas cucreMa (TBepnas yacTULA-Ta30BbIM My3bIPEK)
sL LEHTPOM azcopOuuu u (uoranuu dvacTun HedTH B BoAe Ojaromaps HATUUUIO DIEKTPUYECE
HHOM MOBEPXHOCTH My3bIpbKa M BBICOKOH SHEPIHU afcOpOLUH YIIIEBOJOPOJOB HA MOBEPXHOCTU
ne3a [2]. [IpucyTcTBUE B BOAE YCTOMUMBBIX Ta30BbIX MY3bIPEKOB-0a0CTOHOB U UX arperaToB ¢pak
cTpoeHus ¢ pasmepamu nopsaaka 10-100 HM , a TakKe ra3oBbIX ITy3BIPHKOB C pa3MEpPaMH MOPSL
1 MKM U OoJiee ycTaHOBIIEHO B [4].

'HEJI[peHUE YACTHIl OKCHJIOB METAJIOB HA TIOBEPXHOCTh KOHTAKTa HE()Th-BO/Ia CHUIKAET SHEPTHIO
*THOT'O HATSDKEHHS II03BOJISS MPOHUKATH BOJIC B TUAPOGOOHBIC IMOPHI U MPEBpAIaTh UX B THI]
e IyTeM 3axBaTa aJCOPOMPOBAHHBIX B MOPOBOM IPOCTPAHCTBE YIIIEBOJOPOAOB YaCTHUIICH OKCH]
CBSI3aHHON C ra30BbIM Iy3bIPHKOM. YBEIIMYCHHUE KOHIICHTPAIUH OKCHIOB METAJUIOB BhI3bIBACT
> Baskoctr Hedtr [3].  COBOKYITHOCTH 3THX (PU3MKO-XUMHUYECKHUX MPOIIECCOB MO3BOJSAET 3HAUI
JIMYUTH KaK PUEMUCTOCTh MHXKEKTUPYIOIIEH CKBaXKUHBI, TaK U POCT K03(QPUIIMEHTa U3BICUCHUS

YUIMECH MarHUTHBIX YaCTHIBI OKCUIOB eJe3a, BCeraa MPUCYTCTBYIOT B TEXHUYECKHUX BOIHBIX
{ B KoHUeHTpauusax mopsaka 10-50 r/r, Takue oTHenbHBIC YacCTUIBI U UX KOJUICKTHUBHBIE CTf
perathl (paKkTAIBHOTO CTPOCHHS) CIYXaT LEHTpaMd (OPMUPOBAHHUS Tra30BbIX MHUKPOITY3bIPKO
\3aHHBIX KOHLICHTPAIMSX KeJle3a 3HaYMTeNIbHas 9acTh YacTHUIl 00pa3yeT (pakTajabHBIE arperaThl
M€ U3 COTEH M THICSAY eUHUI. MaranTHas o0paboTKa pa3pylIaeT arperaTsl, YTo MO3BOJISET MHOT(
TIYUBATh KOHIICHTPAIMIO CHCTEM TBEepjasl 4acTUIIA-Ta30BbIH My3bIPEK IyTeM OOpabOTKH IOTOI
"HUTHBIM II0JIEM, HE MpuOeras K yCTPOHCTBaM BBelIEHHs IpuMecel u3BHE. [IpOMBINIUICHHBIE UCT
"HUTHOW 00paboTKu BOJBI ipuBeIo K yBenuueHnio Ha 40%-100% TemIioB 3akauku BOJbI 0€3 y
1 IaBJICHUS] HATHETAHUsI B CUCTEME MOJICPKAHUS TIACTOBOTO IaBJICHUSI.

)oTa BBINIOJHEHA B COOTBETCTBUM (enepansHoii mporpammoit PAH 0139-2019-0005

Mycmumos P.X., XucamoB P.C., Cyneiimanos O.U., XaBkun A.4., Jlecun B.U., Bacunenko W.P. [ToBbllieHre NpUEMHUCTOCTH HarHETa
DKUH € TIOMOLIBIO MarHUTHBIX ycrpoiicts B HI'JIY “Upkenedts. Hegpmsanoe xossiicmeo.1998. Ne 7. c. 24-25

:cuH B.J.. ®dusnko-xuMudeckas MOJENb N3MEHEHUsS! He(hTEeBBITECHSIOINX CBOMCTB BOABI IIOCIE ee MarHUTHOU oOpaboTku// Heghme:
deno. 2001. Ne3. c. 15-17

koya M.F., Patel Y., Shah S. Nanotechnology: Innovative Application in the Oil and Gas Industry: Review Article. International
yal Advanced Materials and Nanotechnology. 2018. V.1. pp. 16-30

yakuH H.®., lxkupun A.B. HccraenoBanue 6a0CTOHHO-KIACTEPHOH CTPYKTYpPHI BOABI M BOJHEIX PACTBOPOB HJIEKTPOIUTOB METOJaMI
"HOCTHKHU. Tpyowr uncmumyma obweti pusuxu um. A.M.IIpoxoposa. 2013. 1.69. c. 3-57
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IHoBeaenue xpoMo(opHBIX cUCTEM
AMMETHIAMMHO3aMEeIéHHBIX CTUPHUJIOBBIX KpacuTesiel
B HEHTPaJIbHBIX U KHCJIBIX BOAHBIX PACTBOpPAX

E.C. Measnues'?, B. A. IlInots', H. A. Jlo6oBa'?

1- Mockosckuil puzuxo-mexHuueckull UHCmumym (HayUOHAIbHbI UCCIe008aMeNbCKULL VHUSEPCUmem,),
2. oneonpyonvui, Mncmumymcxuil nep. 0.9
2- ®HUI] “Kpucmannoepagus u pomonuxa” PAH - Lenmp pomoxumuu, 2. Mocksa, yn. Hosamopog 0.7a, k.1

mediantsev.es@phystech.edu

Crupunossle kpacutenu DAST m DASPIl xopomo 3apexkomeHmoBanm ceOsi Kak OCHOBa IS
MHOKECTBA PA3MHYHBIX (POTOU3NUECKHX M (POTOXUMHUYECKHX CHCTEM. B 4WacTHOCTH, OHHM MOTYT
MPUMEHATBCS AJISl CO3[aHUSl OPraHMYeCKUX JIa3epoB, MAaTEpUAOB C HEIWHEHHO-ONTHYEeCKHUMHU
CBOWCTBAMU M MOJIEKYJSIPHBIX Neperitouatesnieil. Takke 3T KpacuTenu 00JaJaloT CIOCOOHOCTBIO
00pa30oBBIBATh CYNPaMOJICKYISAPHBIE KOMIUIEKCHI THUIA «TOCTh-XO3SIMH» C MOJEKYJaMH-KaBUTaHIaMU
(uuKIIOmeKCTpUHbI, KyKypOuT[n]ypwisl) [1,2]. Panee ObLIO MOKa3aHO, YTO B TAKUX KOMILIEKCAX
KpacuTenu 001a/1at0T OOIbIIeil yCTORYMBOCTRIO K (hoTomecTpykimu [3].

MBI paccMOTpenH MOBEACHUE BOAHBIX pacTBOpoB XxpomogopHbix cucteM DAST u DASPI B ycnoBusix
HeliTpanbHOro W TOHWKeHHOro 3HadeHus PH. Karmonnas wacte kpacureneir DAST u DASPI
o0namaeT CBOWCTBOM IIEPEHOCA 3apsaa OT JAOHOPHOH IUMETHIIAMHHO- TPYHIBI K aKIEITOPHOMH
N-metwnnupuauHHOW. JlMMeTHIaMMHO- Tpynma B COCTaBe apuibHOrO (parMeHTa MOXKET
NPOTOHUPOBATHCS B KHCIBIX YCIOBUSX, YTO B CIEKTpax NONIOUICHUS HAOMIOmaeTcss Kak
runcoxpomMusiii casur AT ot 450 am 10 330 HM.

Puc. 1. Pacuérnsie ctpyktypsl B3MO karnonHo# yactu DAST 1 ero npoToHHMpOBaHHOH (OPMBI.

Hns  pacyétHOro o0OOCHOBaHHS TpOLECCa BBIBEJCHUS JUMETHIAMHUHHO-TPYIIBI M3 CHCTEMBI
COTIPSDKEHUSI KpacuTellsl TpH TPOTOHHPOBAHWW OBUIM TPUMEHEHBI METONbl KBAaHTOBOW XWUMHUHU
(Berunciurensubiii maker ORCA). TeoMeTprn KaTHOHHOMN YaCTH KPACHUTEINS M €0 MPOTOHUPOBAHHOMN
(opMbl OBLTM ONTHMHU3UPOBAHBI B PAa3IUYHBIX (PyHKIMOHAJaxX M Ha MX OCHOBE OBUIM pacCUUTaHbI
CIEKTPHI U TOCTPOEHBI MOJIENN PACIIpeIesIeHUs eKTPOHHOM TNIOTHOCTH (pHc.1).

Cucremsl Ha ocHoBe DAST u DASPI moryT crath 0CHOBOM a1 PH-yIIpaBiisseMbIX HepeKrouaTesieit
Y MOJEKYISPHBIX MAIllMH, pa0OTaIoNMMX B BUANMON M OmmkHEHl Y@ o0mactv 371eKTPOMAarHUTHOTO
CIEKTpa.

[1] Ushakov E. N. et al. Supramolecular dimerization and [2+ 2] photocycloaddition reactions of crown ether styryl dyes containing a
tethered ammonium group: structure—property relationships //The Journal of Physical Chemistry A. — 2015. — T. 119. — Ne. 52. — C. 13025-
13037.

[2] Koshkin A. V., Aleksandrova N. A., Ivanov D. A. The fluorescence study of a styryl dye supramolecular complexes with cucurbit [6] uril
and cucurbit [7] uril included in gels //Journal of Sol-Gel Science and Technology. — 2017. — T. 81. — Ne. 1. — C. 303-310.

[3] Tian T. et al. DAST optical damage tolerance enhancement and robust lasing via supramolecular strategy //ACS Photonics. — 2020. — T.
7.—Ne. 8. - C.2132-2138.
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MenJjieHHbIE KOH(l)OpMaIIl/IOHHI)Ie HU3MECHCHHUA BOJHO-JIAKTO3HbBIX
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1- Poccutickuii ynugepcumem opyacowvt Hapooos (PVIH), 117196, e. Mockea, ya. MuknyxeMaxknas, 0.6
morozova_ma@pfur.ru

Cpenu MpOTUBOBUPYCHBIX JIEKAPCTBEHHBIX CPEJICTB, B YCTAHOBICHHOM TOPSIIKE 3aperUCTPUPOBAHHBIX
B ToCcyAapcTBeHHOM peecTpe PD, yke Oonee aecsaTH JeT IpucyTcTBYeT psia npemnapaton (JII1 -N
(000035)~(PT-RU), JIIT-N  (000023)-(PT-RU), JIII-N  (000031)-(PT-RU)), 0coOeHHOCTHIO
M3TOTOBJICHHS KOTOPBIX SBISIETCAITAIl aKTUBAIMH B KaMepe TICEBI00KMKEHHOTO ciiosl. B cBsi3u ¢ aTm
MIPEICTaBIAeTCS KPUTUIECKH BaKHOW OIICHKA CBOWCTB CHENM(PHIECKOTO HATMOIEKYISIPHOTO BOJTHO-
nakto3noro kommrekca (CMK) [1, 2], a Takske KOHTPOJIb €ro KOH(DOPMAIIMOHHOM H3MEHUYHBOCTH.
UccnenoBanne koHPOPMATMOHHON H3MEHYMBOCTH BOJHO-JIAKTO3HOIO KOMIUIEKCA BasKHO HE TOJIBKO B
LEJISIX TIPAKTHYECKOTO PelIeH s POU3BOICTBEHHBIX 3a/1a4, HO U C TOYKH 3peHHs (DyHIaMEHTaIbHBIX
BOIIPOCOB (PH3UKHU BOJIBL.

B nacrosimeit pabote mpeacTaBiieHbl pe3ybTaThl UCCIIEOBAHUS MHOTOMECSIYHOW KHHETUKA ~ BOJIHO-
nakto3Horo CMK Ha ocHOBe M3MEHEHUIT XapaKTepUCTHK nHppakpacHbIX ciekrpoB HITBO,
YYHUTHIBAIOMINX OCHMJUIAINIO HAJAMOJIEKYISIPHON CTPYKTYpEIL. MIMes B BHIY, UTO SJHEPTOHACHIIIICHHBIE
HaJMOJEKYISIPHBIE KOMIUIEKCHI TOJDKHBI ITPeTepIeBaTh TUCTEPE3NCHBIE U TPUTTEPHBIC
KOH(OPMAaLIMOHHBIE TIEPEXO0/IBI, MBI TAKKE MCIIOJIB30BaJIM IPUMECHBIE SJIEMEHTHI KaK CBOEOOpa3HbIe
JATYMKY U3MEHEHUs AudieKTpudeckoi mponunaemocty BHyTpu CMK. Ilo ananoruun c
ucnonb3oBanueM I[P -meTok npu nzyueHnn KOHPOPMATMOHHBIX EPEX0I0B BHICOKOMOJIEKYIISIPHBIX
CHUCTEM MBI PUMEHIIINA METOJ] PEHTTeHO  -(hITyOpeCleHTHON CIIEKTPOCKOIHH ISl OTCIICKUBAHUS
M3MEHEHHH 110 CUTHATY (JIyOPECICHIIMH MIPH OTPEISICHHBIX JUTHHAX BOJIH [3].

B pesynbraTe npoBene HHOro HcclieqoBaHus nokasaHo, yto CMK B coctase JIII nperepneBatoT
THCTEPE3UCHBIE SIBICHUS, TPOSIBIISS TOITONEPUOIHYIO KOHQOPMAIIMOHHYIO TOJABUKHOCTb,
CKa3bIBaIOIIYIOCS, BEPOSITHO, HAa UX OMonoruveckoii aktuBHocTr. Ha muddepennmansapix UK
CIIEKTpax HaCHIIEHHOH cyOCTaHIIMKM U TOTO BOM JIEKaPCTBEHHON (POPMBI OOHAPY)KEHBI KUHETHYECKHE
WM3MEHEHUs, OTPAKAIOIIUE SJHEPreTUUECKHE MTePEeX0/Ibl HAIMOJIEKYJIIPHONW CUCTEMBI U MPOSIBIISIONINEC:
C ABYXHEICIHHON IepruoandHocThio. Jlanasie POA, roe curaan ¢iayopeceHITHN UCTIOIB30Bald B
KauecTBE METKH KOH(POPMAIIMOHHON OBUKHOCTH, KOPPEIUPYIOT C IOTYyYEHHBIMHU pe3ynbTataMu. B
TO K€ BpeMsI ITOKa3aHo, YTO Ipu JuuTebHOM (> 10 Henens) Habmroaernn n3Menenuit Ha MK criextpa
meauannsle 3nadenns S/N (mpu 1700, 3250 u 3450 cm?) akTHBHOTO KOMITOHEHTA BCETIa MUHUMAJIbHE
B CpaBHEHHH C 00pa3iaMu 1amnebo A MOPOIIKOB ¥ MAaKCUMAIbHBI st TabaeTok [4].
l'ucrepesucHsbie SABICHNS B BOAHO -NAaKTO3HBIX CMK, IpoMIIIoCTprpOBaHHbIE pe3yabTaTaMH JBYX
CHEKTPAJILHBIX METOJIOB aHaJIN3a, CKOpEi BCEro CBsI3aHbI C BIUSAHUEM (DAKTOPOB BHEIIHEH cpellbl Kak
TO KOJIEOAHUAMHU OTHOCUTENFHOW  BIAXKHOCTH, TEMIIEPATYypHl, (POHOBBIMH KOJIEOAHUSIMHU YPOBHSA
MIPUPOTHON PAAMOAKTUBHOCTH, B TOM YHCIIE IIOTOKA TEIJIOBBIX HEHTPOHOB | 5], KoTOpBIE MOTYT
SIBIIATHCS UCTOYHUKOM SHEPTHH TSl KOH(DOpMannOHHBIX repecTpoek. [1o pesympratam
noaronepuoansix HaOmoaennit ciektpos MK -HITBO mo ny4eHs! JaHHbIe 0 Tiepeaay € SHEPTUu OT
BBICKOTIOTEHIIMPOBAHHBIX KJIACTEPOB IMOPOLIKY HHTAKTHOM JIAKTO3bI, YTO YKA3bIBAET HA BO3MOXKHOCTh
"cyxoro" MOTEHITMPOBAHMS — aKTUBAIIMH BOTHO-JIAKTO3HBIX KOMILJIEKCOB B OTCYTCTBHH BO/IBI.

[1] Syroeshkin AV, Uspenskaya EV, Pleteneva TV, Mozova MA, Zlatskiy 1A, Koldina AM, et al,, Mechanical transformation of compounds
leading to physical, chemical, and biological changes in pharmaceutical substances Sci World J (2018).

[2] Syroeshkin AV, Uspenskaya EV, Pleteneva TV, Morozova MA, Maksimov a TV, Koldina AM, et al. , Mechanochemical activation of
pharmaceutical substances as a factor for modification of their physical, chemical and biological properties.Int J Appl Pharm, 11(3), 118-123
(2019).

[3] Grishina MP, Syroeshkin AV, Maximova TVKostygina MN, Pleteneva TV, X-ray fluorescence determination of zinc, J Trace Elem Med
Biol, 41(1), 16 (2017).

[4] M.A. Morozova, A.M. Koldina, T.V.Maksimova, A.V. Marukhlenko, I.A. Zlatsky, A.V. Syroeshkin, Slow quasikinetic changes in water
lactose complexes during storage, Int J App Pharm, 13, 227-232 (2021).

[5] Marukhlenko AV, Morozova MA, Pleteneva TV , Neutron flow effect on metabolic characteristics of Artemia salina  , Trace Elem.
Electrolytes, 35, 221-224 (2018).
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pavlovaOanast@gmail.com

THOBIOPIIMH — HOBBIA aHAJNBIE3UPYIONIMHA areHT — M[POU3BOJHOE T'eKCcaa3OM30BIOPIIUTAHA,
HpHMCHHCMLIfI IJIsA aHaAJIbI'€3UHN 60.HI)HBIX C XPOHHUYCCKUM 00IEBLIM CUHAPOMOM H B KadyC€CTBE
aHaNpreTHKa TMpU OHKo3aboneBaHusX. s 3¢ ¢eKTUBHOTO NMPUMEHEHUS B MEAMIIMHCKHX IIeIISIX
HEO0OXOJMMO BBICOKOE CpOACTBO K OWOJNOTHYECKU-aKTHBHBEIM CpelaM, KOTOpO€ MOXKeT OBITh
YBCIMUYCHO C HCIIOJIBb30BAHUCM CYIIPAMOJICKYIAPHBIX IMOAXOAOB C TIMPUMCHCHUCM PA3JIMYHBIX
KaBUTAHIOB. B KauecTBe KaBUTAHIOB OBLIM BRIOpaHBI y-IUKIOACKCTPHH (Y-CD) ¥ ruapOoKCHIIPOITILII-
y-mukmonekctpun (HP-y-CD), kak Hamboiee MOAXOMAIIME IO pasMepy CBOMX ITOJOCTEH IS
00pa30BaHUsT KOMIUIEKCOB C THOBIOPITHOM.

Bouty monydeHsl KoMITIeKChl BKIroueHust cocrasa 1:1 TW-y-CD u TW-HP-y-CD B 3tanosne (abc.) u
MEXaHHUYECKUM CMellleHHeM B TBEpmoi (aze. CHCTEMBI HCCIIE0BAINCH METONAMH DIICKTPOHHON U
(uryopectieHTHOM crieKTpockonuu. [lporecc KOMIDIEKCOOOpa3oBaHUS B CIHPTOBBIX PacTBOpax
KOHTPOJIMPOBAIIM METOAMHU HIIEKTPOHHOM criekTpockonuu U *H SIMP cniekrpockorum.

Crnekrtpsl momtomenus TW npuBeneHs! Ha puc. 1.

0449 v
......... TW in H20
= TW in EtOH

Abs, (a.u.)

0.2+

00 . . v Ty r
220 240 260 280 300 320 340

h, nm

Puc. 1. DnekTpornsie crekTps! nortonenus TW B H,0 (C=4,6-10° M) u EtOH (C=5-10° M).

Ilpu pactBOpeHMH B Bojae Komiuiekca BkitoueHus ¢ HP-y-CD, mony4eHHOro MexaHWYeCKHM
CMeIlICHHEM, HAOJTFOJIAeTCs YBEIIMYEHUE PACTBOPUMOCTH THOBIOPIIMHA B JIECATH Pa3.

Takum o0pa3oMm, HaM YJANIOCh MOBBICUTH PACTBOPHMOCTh HOBOTO aHAJIBI'CTHKA B BOJHON Cpeje C
WCTIONF30BAaHUEM CYNMPAMOJICKYISIPHOTO TMOAXoJa Yepe3 o0pa3oBaHHWE KOMIUICKCOB BKITIOUCHUS
coctaBa 1:1.

[1] Kpsutosa C.I', Jlonatnra K.A., 3yesa E.II., Cadonosa E.A., Peibankuna O.1O., IloserseBa T.H., Cycnoe H.W., Kymaruna [I.A.,
Ceicomsitun C.B., XKnanos B.B. Poccniickuii sxypnan 6omu. 2020; 18(3): 5-10;

[2] Jlonaruna K.A., Kpeutosa C.I., Cadonosa E.A., 3yesa E.IN., Kynaruna J[.A., Uypun A.A., ®omuna T.U., Ceicomsitua C.B. Cubupckuit
oHKonormueckuii sxypHai 2020; 19(2): 76-81
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Homunakrormkomun  (IUIIY) — ammdarmdeckuit monmdup, TPUMEHSIIONANACA TPH  CO3TaHUH
Orope3opOrpyeMBIX HOCUTENCH OMOIIOTMYECKH aKTHBHBIX BeHIecTB [l], )KMIKMX MMITAHTUPYEMBIX
KOMITO3HIIH [2], @ TaKKe MAaTPUKCOB JUIS TKAHSHMH)KEHEPHBIX KOHCTPYKIHiA [3].

OmHUM W3 TPOIECCOB, MPEACTABISIONIMX HHTEPEC, SBISETCS aHTHCOIbBEHTHOE (opMHUpoBaHue
(ocaxxnenne) OMOPE3OpOMPYEMBIX CTPYKTYp U3 PacTBOPOB anudarndecKux MNoaud(pupoB B
terparukoie (TI') mpu UX KOHTaKTe ¢ BOIOCOIEP)KAIUMH CpelaMu (aHTHPACTBOPHUTEIIMH). B 3TOM
ciydae oOpa3oBaHue TBepA0(]a3HOH CTPYKTYPHI MPOUCXOOUT 3a CUET IKCTPAKLUUHM PACTBOPHUTENS U3
MOJIMMEPHOTO PAacTBOPAa B OKPYKAIOIIYI0 JKUIKYI0 cpeny [4]. OCHOBHOE JOCTOMHCTBO TaKUX
MPOLIECCOB — OTCYTCTBHE HEOOXOAMMOCTH NMPUMEHEHUS MOBBIIIEHHBIX TEMIIEPaTyp WM TOKCUYHBIX
KOMIIOHEHTOB, YTO KpaiHe Ba)KHO IPH UCIOJIb30BAHUU TAKUX MAaT€pPHajIOBB OMOMEANIIMHCKHUX LEISX.
Meton pEHTTeHOBCKOM pe¢uIeKTOMETPUH OCHOBAaH Ha SIBJCHUM IOJHOTO BHELIHETO OTPaXEHUS
PEHTTEHOBCKUX JIyded OT TpaHHIl pas3ziena, 49To U JaéT BO3MOXKHOCTh H3y4aThb IUIaHapHbBIE
TOHKOIUIEHOYHbIE 00BEKTHl. PemeHne oOpaTHOH 3a1adu PEeHTIeHOBCKON pe(IEeKTOMETPUH TO3BOJISET
BOCCTAHOBUThH paclpe/esieHHe IUIOTHOCTH B HANPABICHUM, INEPIEHIUKYIIPHOM IIOBEPXHOCTH, C
HaHOMETPOBBIM paspereHueM [5]. s mcciaenoBaHus IUIEHOK HA KUIKUX MOAJIOKKAaX HEOOXOIUMO,
4yT00BI 00pa3el 0cTaBaics HEMOABM)KHBIM B IIPOLIECCE M3MEPEHUS, a YIJIbl, Ha KOTOPBIX IPOU3BOAUTCS
M3MEpeHHe, TOJDKHBI KOHTPOJIHMPOBATHCS C BBICOKOM TOYHOCTRIO (~1 yri. cek.). Takue ycioBus
obecreurBaeT peHTreHoBCKuit audppakromerp JIPIII ¢ moABMKHOM CHCTEMON HCTOYHUK-AETEKTOP [6].
[Inénku IJII" npuroToBIAIUCE HETOCPEACTBEHHO HA HKCIIEPUMEHTAIBLHON YCTAHOBKE B T€PMETHYHOMN
KaMepe C PEHTIeHOINPO3pauHbIMM OKHamu. Ha Bogy Bo (TOpOMIAcTOBOM Tapenke MOCPEenCTBOM
MHUKPOJIMTPOBOTO MITNPHUIAa HAHOCUIIOCH KaTMOpOBaHHOE KOIWYECTBO pacTBopa. B mpeaBapUTeNbHBIX
skcriepuMenTax koHueHtpanus [IJII' B xmopodopme coctapnsuia 12 Mr/r, a o0€M HaHECEHHOTO
pactBopa cocraBmsmi 20 Mk, BoccraHoBieHHBIE TIO  JaHHBIM — peQIEKTOMETPUH  MPOPHIN
CBUJIETEJILCTBYIOT O (JOPMHUPOBAHUH Ha ITOBEPXHOCTHU BOIBI CTAOMIIBHON TUIEHKH TOJIIIUHON ~5 HM.
Hanecenue ménok u3 pacreopa I[1JII' B TeTpamiukone 10 3HaYeHWi KOHIGHTpamwmii 40 mr/r mar
MPOIMOPIIMOHATIFHOE YBENNYEHHE IIJIOTHOCTH MIPU COXPAHEHUH CTPYKTYPHI U TOJLINHBI B Ipeaenax 2.5
HM. OTO, NPEIIOoNIOKUTEIbHO, O0YCIIOBICHO OPHUEHTALMEH MOJIMMEPHBIX LENeH BHOJb NIOCKOCTH
rpaHuibl pasaena. [Ipu AOCTYKEHHH 3HAYEHUs] KOHICHTpAUK OKoJo 50 Mr/r miéHKa mepexoauT B
HECTaOMJIBHOE COCTOSIHUE M MOMKET YaCTHYHO «IIPOBAINUTHCS» B BOLY, IPHU 3TOM €€ IUIOTHOCTD
nepepacnpeaenseTcs mo ToimuHe 10 ~6 HM. C nanpHeMIuM yBeIndeHneM KOHIEHTPAIlU pacTBOpa
oonbiias yacte I1IJIIT mepexoautr B 00ObEM BOJBI, Ha MOBEPXHOCTU MPH 3TOM OCTAIOTCS OTICIBbHBIC
(parMeHTHl, 00yCIIaBIMBAIOIINE YBEINICHNUE TOJIIUHBI IPUIIOBEPXHOCTHOTO IIEPEXOIHOTO CIIOSI.
Pa6ota BrinonHeHa npu noguep:kke PODU (rpaaTt Nel9-29-12045).

[1]1B.K. Kim, D. Kim, S.H. Cho and S.H. Yuk, Hydrophilizedpoly(lactide-co-glycolide)nanospheres with poly(ethylene oxide)-
poly(propylene oxide)-poly(ethylene oxide) triblock copolymer, J. Microencapsul., 21(7), 697-707, (2004).

[2] J.C. Wright, D.J. Burgess, Long Acting Injections and Implants (Springer, New York), 21, (2012).

[3] C.Moser, K Bardsley, A. El Haj, M. Alini Mauro, M. Stoddart and J. Bara, A Perfusion Culture System for Assessing Bone Marrow
Stromal Cell Differentiation on PLGA Scaffolds for Bone Repair,J.Front. Bioeng. Biotechnol., 6, 161-165, (2018).

[4] A.V. Mironov, O.A. Mironova, M.A. Syachina and V.K. Popov, 3D printing of polylactic-co-glycolic acid fiber scaffolds using an
antisolvent phase separation process, Polymer, 182, 121845, (2019).

[5] I.V. Kozhevnikov, Development of a self-consistent free-form approach for studying the three-dimensional morphology of a thin film,
Phys. Rev. B., 85(12), 125439, (2012).

[6] B.E. Acapunkos, B.I. BabGak, A.B. By3makos, FO.Il. [lopoxuH u 1p., PeHTTeHOBCKHHI AM(PAKTOMETP C MOABMIKHOM CHCTEMOI
U3ITyqaTenb-1eTeKTop, [Ipubops! 1 TeXHHUKA dKCIiepuMenTa, 3, 99-107, (2005).
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HesokaabHO-3JIEKTPOCTATHYECKHE PACUEeThI H3MEHEeHUS
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[Tpo6iema npeomonenus karnoHom K* sHepretmueckoro Gapbepa HpH €ro BXoie B cephuecKyro
BOJHYIO TIONOCTh JMaMeTpa OJMH HAHOMETpP KaJlUeBOr0 KaHama OuoMeMOpaHbl BayKHA JUIs
Oounomornueckux npumoxkenuit [1, 2]. Dueprust cun uzobpaxenus Uim, meiicTByromux Ha K™ B ee
IeHTpe, paccunThiBaeTcst 10 Gopmyste (1), B KoTopoii Reay— pamyc monoctu (Reay = SA):

Uim = (6%/2Rcav){1/ep— 1/ecav}, (xpysxxu Ha Puc. (6) ans [1] pu cav = £s= 80; B [2]: £cav = €2 5), (1)
IIe € — IUAJICKTPUYECKasl NMPOHHUIAEMOCTb OEJIKOBOTO OKPYKEHHS MOJOCTH, €av — B MOJOCTH,
KOTOpOE€ Ul BOIBI B TOJNOCTSX IMaMeTpa MOpsAKa HaHOMETpa MPUMEPHO paBHO 5, YTO OBLIO
nokaszaHo B [3] MeromamMu MonekynspHOW TuHAMHKH. M3meHeHne A (CTaHIAPTHOTO XMMHYECKOTO
noteHipaia K* npu ero mepexoje u3 pacTBopa B MOJIOCTh) pacCYMThIBAEeTCS Mo Gopmynam (2), B
koTopoii Ik — paauyc K*, (CE — mns knaccuueckoii, NE — s HenokanbHo#M anexktpocraruku, Wne -
sHeprus conbBatanuu K* B cBobomHOM pactBope (hopmyna (3), pacuet B COOTBETCTBUH C [4]):

Apce = (GZ/ZFK) [1-1/es] — (e2/2rK) [1—1/ecav], Apne = Wne-— (e2/2r|<)[1 — Uecav], (€cav = 5). 2
Wne = (e%/m) [ [sin kri /kr][1 — Le(k)] dk, (0 <k<oo), &(k) = eo(K) + &s/[KLo]%, 3)
rie g(k) — @ypbe 06pa3 quaeKTpUYecKoi GYHKIMHU pacTBopa ¢ nebaeBckoi mmmHoi Lp (Lp = 8A npu
¢ = 0.15M), &s = 80, &o(K) - audnexrpuyeckas GyHKUIUS BOIBI, KOTOpPAs Ul TPEXIIOIIOCHONW MOJIEIH
Bozb! [5] umeet Bun (4) (mapamerpsl: €1 = 1.8, €2 = 4.9, g3 = £s = 78.5; .1 = 0.5A, A2 = 1A, A3 = 5A):
[Veo(k)]=1—{(1 — 1Ve)/[1 + (K A)?] + (1/e1— 1/e)/[L + (K X2)?] + (1/e2— 1/e3)/[1 + (K A3)?]}. (4)
AGne = Apne + Uim,  AGce =Apce + Uim,  (Uim mo dopmyite (1) ¢ gcav = 5). 5)

159y (a) NE - HenokansHas
3IEKTPOCTATHKA

(6) CE - knaccuueckas
INEKTPOCTATHKA

Puc. 3aBucuMocTs n3MeHeHus cBoOoaHoi sHeprun AGne U AGce (hopmyust (5), cruiomHble KpuBbIe) epexona karrnona K* u3 cBoGoxHoro
pacTBopa B LEHTp cheprueckoil BOMHOM MonocTu paanyca 5A oT IH3NeKTpUYecKol TPOHUIIAEMOCTH €, OKPY/KAIOIIEH MONOCTh CPEIBI.

U3 Puc. (a) cienyert, uro mpu € = 3.8 AGne = 0 (Touka Ha kpuBoit AGne(gp)). TToaTomy pacuetsi, oc-
HOBaHHbIC Ha HelokajbHOHU 3nekTpoctatuke (NE), o0bsicHstoT cTtabunuzanuio K B monoctu HaHo-
METPOBBIX pa3MepoB, B omiinure oT pacuetoB AG o CE (Puc. (6)) u BbIBOIOB, c/ienaHHbIX B [1].

[1] B. Roux and R. MacKinnon, The cavity and pore helices in the KcsA K+ Channel: Electrostatic stabilization of monovalent cations,
Scence, 285, 100-102, (1999).

[2] A.A. Rubashkin and P. Iserovich, A new approach to the selectivity of ion channels: Nonlocal electrostatic consideration, Dokl. Bio-
chem. Biophys., 417, 302-305, (2007).

[3] L. Zhang, H.T. Davis and D.M. Kroll, Molecular dynamics simulations of water in a spherical cavity, J. Phys. Chem., 99, 2878-2884,
(1995).

[4] A.A. Kornyshev, Non-local dielectric response of a polar-solvent and Debye screening in ionic solution, J. Chem. Soc. Faraday Trans.lIl.,
79, 651-661, (1983).

[5] M.A. Vorotyntev, A.A. Rubashkin, Uniformity ansatz for inverse dielectric function of spatially restricted nonlocal polar medium as a
novel approach for calculation of electric characteristics of ion—solvent system, Chem. Phys., 521, 14-24, (2019).
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OueHnka U3MEHEHU THAPATALMM PACTBOPOB UHTepdepoHa raMMa
IPH MOMOIIM KOAKCHAJIBHOI0 NIPOOHUKA
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HccnenoBanne CTPYKTYPHBIX OCOOCHHOCTEH THIPAaTHBIX O0OJOYEK SIBISETCS CETONHS OJHHUM M3
nepeoBbIx GU3NYSCKUil HanpaBieHud. Tak Mpu MOMOIIK METOI0B Mo AeIupoBaHusl, a Takke MK u TT'n
CIEKTPOCKONIMH ITOKa3aHbl OCOOCHHOCTH JIMHAMHUKH OEIIKOB, KOTOPBIE 3aBUCST OT WX THIPATHOU
ob6onouku [1,2], u, ciegoBaTenbHO, MOTYT OKa3bIBAaTh BIUSHUE HA X QYHKUIHUIO[3].

Ilpy cneKTpanbHBIX MCCIEIOBAHUSAX CBOWMCTB BOIB! aCCOLMUPOBAHHOM C Pa3HbIM KOMIIAPTMEHTAMHU
pacTBOpoB OAHON u3 HamOonee BHIPAKEHHBIX SBJSIETCS OONACTh NPOSABICHUS HW3MEHEHUH ee
(GU3MYECKUX CBOWCTB 10 JecATKOB M coTeH [Tm. JlaHHas 00JacTh IEPEKPBIBACTCA C 00JACTHIO
JlebaeBCKOW penakcalliid  BOJBI, KOTOpas CONPOBOXKAACTCS BBIPAKCHHBIM H3MEHEHHEM  ee
JURJIEKTPUUECKON MPOHULIAEMOCTH B 3aBUCHMOCTH OT YacTOTBHI.

Hamu ObIn co37aH KOaKCHAIBHBIM TMPOOHHK, MPEICTaBISIONINN OO0 Ccpe3 KOaKCHAIbHOHN JIMHHUA
nepeaayd, y KOTOpPOW, AJS YBENWYCHHUS IUIOIIAAM B3aWMOJCHCTBUS NPOOHUKA C HCIBITYEMbIM
MaTepuajoM M JYYIIEro TMO3UIMOHUPOBAHUS MPOOHMKA, TPOUIEH LEHTPAIbHBIA MPOBOAHUK.
CrtpyKTypa mosiei Ha KOHIE IPOOHNKA NCKaKaeTCsl, KaK TOJbKO OH BXOAWT B KOHTAKT C HCIIBITYEMBIM
MaTepHajoM, a H3MEepeHHbIM Kod(pduuueHT oTpaxenus npodHuka (S11) mMoxer OBITH CBsI3aH C
JURJIEKTPUUECKON MPOHULAEMOCTBIO KHUIKOCTH.

[Tpu momo1n nanHOTO MpoOHMKA ObLT M3MepeH mapamerp S11 B unTepBane wactor ot 100 k[ oo
8.5 I'Ty mnst psma BomHBIX 00pa3noB. B kadecTBe 00pasnoB BeICTymain oOpas3lbl BOABI, a TakKke
00pas1el cBepxBhICOKUX paszBeAcHUi (CBP) Bombl 1 anTuTeN K MHTEpPEPOHY TaMMma 10 H MOCe UX
COBMECTHOH MHKyOamuu ¢ pactBopoM mHTepdepona ramma (UDHQ) B xoruentpamuu 0.5 HM. S11
napametp pactBopoB MDHQ (0.5 HM) nocie nnkydarmu ¢ odpasiamu Bozpsl, CBP Bogst 1 CBP anTHTen
k M®HQ rtaxke u3mepsics. CoBMecTHas HWHKyOalusi IpOBOAMIIACh HA TPOTSHKEHHHM Yaca MpU
KOMHaTHOU Temriepatype. Ilpu naHHOH WHKyOauuu IacTUKOBBIN (uakoHn (250Mi1) comeprKarmuii
obpaszer; Boabl i CBP Bogel mwnm CBP anTHTEN cTaBMIICS BIUIOTHYIO K aHAJIOTUYHOMY (pIlakoHy ¢
pactBopom UDH(G. Hanbosnbmie oTiimyus Bo BceX 00pasiax JeTeKTUPOBAIKCH B ooactu 51,1 MIm.
[Tokazano, yto S11 pactBopa UDHQ craTrcTHUeCKH 3HAYUMO U3MEHMIICS TOJIBKO MOCIIe HHKYOAIUuH ¢
CBP anrturen, ysenuumBmuck Ha 4% (p=0,02) mo cpaBHeHuio ¢ KoHTponeM (uHKyOarms MPHQ c
obpasiom CBP Boapl. Cienyer OTMETUTh, YTO MOCE WHKYOAllMU TakkKe M3MEHMJCS mapamerp S11
camux o6OpasnoB CBP anturen. McxomHo nmaHHBIN moOKa3aTelb, W3MEPEHHBINH OTHOCHUTENHHO BOJBI,
cocraBisin 99% mis CBP Boasl (p=0,74) u 93% nnst CBP antuten (p=0,03). Ho mocne unkyOanuu c
NDHg S11 ans CBP Boxel unu CBP anTuTEN mepecTaoT oTauyaTcs MexIy co00il M COCTaBISIOT 1O
99% (Tpu cpaBHEHUH C BOJIOW ), UTO, O-BUIMMOMY, CBSI3aHO C OKa3aHHBIM JINCTAHTHBIM BO3ICHCTBHEM
CBP anrturen Ha pactsop UDOHG.

Takum 00pa3oM, B XoJle IPOBEICHHOH paboThl ObUI pa3paboTaH KOAKCHAIBHBIA MPOOHUK, KOTOPBIH
BO3MO)KHO HCIIOJIB30BaTh JJI MCCIENOBAHUS JUAIEKTPUUECKON MPOHHUIIAEMOCTH BOJHBIX PACTBOPOB
0eNKOB 1 MX CBEPXBBICOKMX pa3BeneHuid. [TokazaHo, uTo oOpasusl CBP anTuTeN CIOCOOHBI JUCTaHTHO
MPUBOJIUTHh K U3MEHEHHUIO OTHOCUTEIIBHOM AUAJIEKTpHUUecKor mpoHuiaemoctu pactsopa UDHQ, uro, no
BCEH BUIMMOCTH, IPOUCXOUT B PE3YJIbTATE NEPECTPOCHUSI CTPYKTYPhI €r0 THAPATHBIX 000JI0UEK.

[1] Y. Sun and P.B. Petersen. Solvation Shell Structure of Small Molecules and Proteins by IR-MCR Spectroscopy. J Phys Chem Lett.
8(3):611-614 (2017).

[2] O. Sushko, R. Dubrovka and R.S. Donnan. Terahertz spectral domain computational analysis of hydration shell of proteins with
increasingly complex tertiary structure. J Phys Chem B,117(51):16486-92 (2013)

[3] M.C. Bellissent-Funel, A. Hassanali, M. Havenith, R. Henchman, P. Pohl, F. Sterpone, D. van der Spoel, Y. Xu and A.E. Garcia.

Water Determines the Structure and Dynamics of Proteins. Chem Rev.,116(13):7673-97 (2016).

82



DOI: 10.24412/CI-35040-2021-83-83

Posib BoAbI B GOpMHPOBAHMH CBOWCTB PACTBOPEHHbIX BellleCTB

0.B. Cratunckas®

1- Mocroeckuil cocyoapcmeennwiil yuugepcumem umenu M.B. Jlomonocosa, Jlenuncxue eoput 1, cmp. 12,
Mockea, P®

slatolya@mail.ru

B Hacrosiee BpeMs akTUBHO BeyTcs U3ydeHus 3(pPpeKToBB3aMMOBIHSHIS MOJICKYJI BENECTBA M BOJIb
[1-4]. Lienb paGoThl - 0OOOUIMTH HEKOTOPBIC MPEICTABICHHUS O POJIH BOABI B OPMUPOBAHUH CBOICTB
ouromorekyi. M3BecTHO, UTO BOJIa M BOJHBIC PACTBOPBI HE SIBISFOTCS TOMOT€HHOM JKUKOCTBIO, B H UX
MUMEIOTCS HEOTHOPOAHOCTH, KOTOPbIC IIPUHATO HA3bIBAaTh KiacTepamu p]; BTOpHUYHbBIC B3aUMO/ICHCTBHS
B pacTBOpAx UIPAIOT PEIIAIOIIYIO POJIb B 00pa30BaHUU KOMIUICKCOB BOi&OpraHmyeckas MoJiekysa [1].
Boja urpaer BaykHYIO poJib B CTPYKTYpe U GYHKIIMOHUPOBAHUHN OEIKOB U IPYTUX OMOMOJIEKYIL.
oOpazoBanue H-cBsizeit Mex 1y BOIOH U IM30LMMOM NPUBOIAT K JeCTaOMIN3aMU CTPYKTYPHI OenKa 3a
cuéT yMeHblIeHUs1 BaH-nep-BaanbcoBbix B3aMMOIEHCTBHI MEXAy aToMaMi. B gacTHOCTH, IS
OJIMHAKOBO 3apsHKEHHBIX KOMIUIEKCOB (HapuMep, AUMEp WHCYIIMHA), BKIIA]] OT 3JIe KTPOCTATUYECKOTO
B3aMMO/ICHCTBHSI MOJIEKYJT BOJIbI Ha TPaHHIIE pa3Jielia MPersITCTBYeT 00pa3oBaHmio KoMmiuiekca [ 2, 4].
Knacrepusaius Boabl Ha TOBEPXHOCTH (DEPMEHTOB OKa3bIBACT BIHMSHUE HA UX KATATUTHYCCKYIO
AKTUBHOCTh - MOJICKYJIbI BOJIbI HAUMHAIOT CKAIUTMBATLCS B «TOPSYHMX TOYKAX », YTO TMPHUBOIUT K
00pa30BaHMIO KIACTEPOB BOJBI , CIIOCOOHBIX MEPEKPHITh aKTHBHBIN LeHTp  (epmenta [6]. C npyroi
CTOPOHBI, BHENIHNE (QU3MUECKUE BO3ICUCTBYS HA BOY MPHUBOASIT K 3HAUUTEIILHOMY U3MEHEHUIO €€
(HU3UKO-XMMUYECKUX CBOMCTB: OJJHOKPATHOE BO3JCUCTBUEC TMHAMUYICCKAM MArHUTHBIM ToJieM [7] win
MOCTOSIHHOE BO3JICHCTBHE CTaTHYCCKUM TosieM [8] BbI3bIBaET yBEIMUYCHHE CKOPOCTH HMCHAPEHUS W
CHIDKEHHME TTOBEPXHOCTHOTO HATSHKEHUS BOJBI, & UX KOMOWHAIIMS BbI3bIBACT CUHEPruieckuil sddext
[8]. ITpn MexaHHYECKOM BCTPSIXMBAHMH BOIHBIX JETa3MPOBAHHBIX PACTBOPOB IPOUCXOIUT YBEIHUCHUE
pH u o6pazoanne ADK, a HackIeHHAs aTMOC(HEPHBIMH ra3aMH BOJIa CBETHTCS B CHHEM JTHAITa30HECO
CHIDKEHUEM KOHIICHTpAIU pacTBOPeHHBIX ra30B [ 9]. [IpuMeHeHne BOJIBI, MOJBEPTHYTOW BHEITHUMH
BO3JICHCTBHSAMH, OKA3bIBACT BIMSHUEC HA POCT U pa3BuTHE uB OTHBIX [10], ymydimaer Bcxoxkectb
06000BBIX 1 371aK0BbIX [11], a TakKe yBeIMYMBaCT OAKTEPHUIIMAHBIC CBOMCTBA BObI [11].

Taxum 00pa3oM, B HelIHUE pru3nYecKre BO3ICHCTBHS Ha BOJYy MOTYT NPUBOJHUTH K H3MEHEHH IM €€
(U3UKO-XMMUIECKHX CBOMCTB, KOTOPBIC OMPECISIOT CTPYKTYpHBIE H/WiH (HyHKIIMOHATIBHBIC CBOWCTRA
PacTBOPEHHBIX B HEW OMOMOJIEKYJT , UTO y)ke oT™Medanoch B [9, 12-13], Ho TpeOyer manbHeiero
JETaIbHOTO UCCIIEOBAHUS.

[1] Y. Marcus, Effect of ions on the structure of water: structure making and breakingChem. Rev., 109, p. 1346-1370, (2009).

[2] K. Takano, Y. Yamagata and K. Yutani, Buried water molecules contribute to the conformational stability of a protein, Rein Engineering,
Design and Selection, 16, p. 5-9, (2003)

[3] N. Penkov and N. Penkova, Key Differences of the Hydrate Shell Structures of ATP and Mg ATP Revealed by Terahertz Time -Domain
Spectroscopy and Dynamic Light Scattering. J. Phys. Chem. B, 125, p.4375-4382, (2021).

[4] C.1O. HockoB u ap.,Poinb CBsi3aHHOM BOABI B IIPoLieCCaX acCouuannu oenok-mrania. buodusuka, 55, ctp. 39-45, (2010).

[5] B.II. Bonomus, I'.T'. Manenkos u 10.1. Habepyxus, MccnenoBanue KOJICKTUBHBIX TBIKCHUI B KOMIBIOTEPHBIX MOJEISX BOMBIL.
KpynHomaciutaGHble U A0JIrOBpeMeHHbIe Koppersiuuu, JKypHai cTpyKTypHOii xumuu, 54, ctp. 239257, (2013).

[6] S. Dutta Banik, M. Nordblad et al., Effect of water clustering on the activity of Candida antarctica lipase B in organic medium. Catalysts,
7,p. 227, (2017).

[7] Q-W. Yang, H. Wei and Z. Li, Enhancing water evaporation by combining dynamic and staticgatment of magnetic field. Desalination anc
Water Treatment, 216, p. 299-305, (2021).

[8] N.F. Bunkin, P. N. Bolotskova et al., Long -Term Effect of Low -Frequency Electromagnetic Irradiation in Water and Isotonic Aqueous
Solutions as Studied by Photoluminescence from Polymer Membrane. Polymers, 13, p. 1443, (2021).

[9] S.V. Gudkov, N.V. Penkov et al., Effect of mechanical shaking on the physicochemical properties of aqueous solutions , Int. J. Mol. Sci.,
21, p. 8033, (2020).

[10] M.1. Lindinger, Structured Water: effects on animals. JAS, p. skab063, (2021).

[11] S.G. Hwang, H.S. Le et al., Effect of antioxidant water on the bioactivities of cells, JBCB, 2017, (2017).

[12] A. Tedeschi, Is the living dynamics able to change the properties of water? IJDNE, 5, p. 60-67, (2010).

[13] U.E. Crace Brusane 06paboTKH BOIBI BBICOKOYACTOTHBIM 3JIEKTPOMATHHTHBIM MOJIEM HA HHTETPATBHYIO TEILUIOTY CMaYHBAHUS
MOPOIIKOOOpa3HOro oKcuaa amoMunust. [lon3yHoBckuit Bectuk, 2,p. 31-35, (2020).
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®dusnyecKkne CBONCTBA BOAHBIX PACTBOPOB JIIEKTPOJIUTOB B CAHTUMETPOBOM W MIUUIHMETPOBOM
JAaIra30Hax AJIEKTPOMarHuTHBEIX BOTH (OMB), Hammpumep, 61,2 I'T', mpuBiekaroT BHUIMaHUE TEM, 9TO
3/1eCh TPOXOIUT TpaHUIA MEXKIY KOJUIEKTUBHBIMH MOJCKYJISPHBIMU TPOIECCAMH B PacTBOpax,
OTBCUAIONIUMH 33 CTAaTHCTUYCCKHE 3HAYCHMS IUIJICKTPHUCCKUX KOHCTAHT, M WHIAMBHIYaJbHBIMU
peaxusIMU MOJIEKYII BOJIBI 32 CUET niepepacnpezencaus H-cBszell MexX1y HUIMU B B3aUMHOTO BIIHSTHUSI
MOJIEKYJT BOJbI U PaCTBOPEHHBIX B Boje BemiecTB [1]. BoHOBOIHBIE METO/bI M3MEPEHUST 3HAUYCHUIN
JUDIIEKTPUIECKON MPOHUIIAEMOCTH BOJHBIX PAaCTBOPOB CYNb(aTOB B 3aBUCUMOCTH OT KOHIIEHTPAIHH
pPacTBOPEHHBIX BEHICCTB C YIMOPOM Ha MEIMMETPOBBIN auanazon OMB paccmotpens B [2, 3]. B
YKa3aHHBIX paboTax ObUI JIOMOJHEH MEXaHNU3M THApATALMN B PACTBOpPaX CyJIb(aToOB JTUTUS U HATPHUS U
BBIJICJICHBI JIOTIOJIHUTEIIbHBIC PElaKCcallHOHHBIE MPOIECChl, HHTEPIPETUPOBAHHBIC B BUJIE pellaKCaIlin
HOHHBIX map. B [3] Ha OCHOBE MONYyYCHHBIX PE3YJILTATOB MOKa3aHO, 4TO 3(P(EKTHBHBIN pasmep
TUAPATHONW OOOJIOYKH MOHOB PACTBOPEHHOTO BEIIECTBA BBIXOIWT 3a TPEAENbl MEepBOM THAPATHOU
o6osouku. KpoMe Toro, HeJaBHUE UCCIIE0BAaHUS BBITIOMHEHHBIE TTpH roMomy TT'I CIEeKTPOCKOIUH B
OJIM3KOM CIIEKTPAJIbHOM JHara3oHe ITOKa3alH, YTO BBICOKOPa30aBIEHHBIE PACTBOPHI AHTHUTEI
CITOCOOHBI K AWCTAaHTHOMY BO3JCHCTBHIO HA BOJHBIM pacTBOp Oenka [4], 9TO yKa3sIBacT Ha
(u3nYecKUii MEXaHU3M JEWCTBUS JAHHBIX PACTBOPOB, a TAaK)KE CTABUT 33Ja4d 110 KCCIIEIOBAHHIO
XapakTepa H3Iy4eHHUs, 9TO U CTAIIO TEMOU HaIeTO UCCIEIOBAHMS.

[TyTem npuUMeHEHHsI OPUTHHAIBHOTO METOla M3MEPEHUS ClabbIX PaJHOTEIIOBIX 3JICKTPOMArHUTHBIX
CUTHAJIOB HAMU OBLIHU ITOJyYEHBI AKCIIEPUMEHTAIBHbIE JaHHBIE 110 U3MEPEHHIO TUCTIEPCUI ITyMOBBIX
aTTPaKTOPOB PAJAMOSPKOCTHOW Temrieparypbl BoaHbIX pacTBopoB NaCl, AI(NOs)s B pagy wu3
JBEHA/LATH ITI0CIeN0BaTeIbHbIX pazBeaeHuii or C1 (100! pas) mo C12 (100'? pas) ana kaxmoro.
3HaueHUs JUCTIEPCUIl IIYMOBBIX aTTPAKTOPOB, KOTOPBIE C IONPAaBKOW Ha 3HAYEHUS IIYMOBBIX
aTTPaKTOPOB PAJMOSPKOCTHOW TEMIIEPaTypbl COOTBETCTBYIOT KO3(D(UIIMCHTAMH MOTJIOIICHHUS,
3HAYUMO OTJIMYAIOTCS B DALY TMOCICIOBATENBHBIX pa3BeAcHud. OTnuyne 3HaYeHUH AucCIepcHid
IIYMOBBIX aTTPAaKTOPOB pacTBOpoB gocturaet 37% (mexay Cl u C9) u 23% (mexay C6 u C12) B
pany nocnenoBarenbHbix passeaernit NaCl, AI(NOs)s, COOTBETCTBEHHO, 1 00YCIIOBICHO MEXaHU3MOM
KOOTIEpaTHBHOTO B3aUMOJICHCTBIS MOHOB (ion—water cooperative interactions) ¢ MOJEKyJaMH BOJBI,
PAacIONIOKEHHBIMH 32 TIPEIeIaMu IIEPBON THAPATHOW 00O0IOUKH.

Takum 00pa3oM, MPOJAEMOHCTPUPOBAHA MPUHIUIHAIBHAS BO3MOXHOCTh (PHKCAllUM H3MEHEHHS
MIEPEMEHHON COCTABIAIONIEH pPagUOSIPKOCTHON TeMIepaTypsl Ui PacTBOPOB HOPMAaJbHOTO U
BBICOKOTO pa3BelleHHsI 0a30BbIX BelecTB. [lokazaHo, YTO IUIsl BBICOKHX Pa3BEICHUH HCCIIEAYEeMBIX
BEIIECTB XapaKTEpHO pa3luiue AWUCIEPCHHM IIYMOBOTO aTTPaKTOpa MEPEMEHHOW COCTaBIISIONICH
PaAMOSPKOCTHOM TeMIiepaTyphl. BeIsSBIeHa HHANBUAYATBHOCTD TUAIEKTPUIECKIX CBOMCTB PACTBOPOB
BEIIECTB MPH HOPMAIBHBIX W BBICOKHX Pa3BEACHUSAX ISl pa3iIM4YHbIX 0a30BBIX BellecTB. B Hamiei
paboTe clienano MpeArnoioKeHNe, YTO BhISIBICHHAS AUHAMUKA AMAJICKTPUISCKUX CBOMCTB PacTBOPOB
NP BBICOKUX Pa3BEICHUSX ONPEACISIETCS Pa3BUTON THUAPATHOH 0O0OJIOYKON HMOHOB, 3HAYHTEIHHO
MPEeBBIIAIOIIEH pa3Mepsl THAPATHBIX 000JI0UEK HOHOB MPH HOPMAaJbHBIX KOHIIEHTPAIUSAX BEHIECTB U
crocoOHOM M3my4ath B obmactu 61,2 I'T.

[1] F. Kremer and A. Schoénhals, Broadband dielectric spectroscopy (Springer), Molecular and collective dynamics of (polymeric) liquid
crystals, (2003).

[2] W. Wachter, S. Fernandez, R. Buchner, G. Hefter, lon association and hydration in aqueous solutions of LiCl and Li2S04 by dielectric
spectroscopy, The Journal of Physical Chemistry B, 111, 9010-9017, (2007).

[3] S. Liu, G.-z. Jia, S. Zhang, Consideration of fractal and ion—water cooperative interactions in aqueous Na2SO4 and K2S04 solutions by
dielectric relaxation spectroscopy, Physica A: Statistical Mechanics and its Applications, 441, 15-22, (2016).

[4] N. Penkov, Antibodies processed using high dilution technology distantly change structural properties of IFNy aqueous solution,
Pharmaceutics, 13, 1864, (2021).
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BinsiHue CMJIBHBIX MATHUTHBIX 110JI€d HA HEKOTOPbIE CBOCTBA
BoaHbIX pacTBopoB NaCl

CapumoB P.M., Cumakun A.B., MaTtBeeBa T.A., I'ynkoB C.B., JIaxos I'.A., IlycroBoii B.U., Tpoukmii
A.B., lllepoaxos U.A.

Hnemumym ooweni puzuxu um. A.M. Ilpoxopoea Poccuiickoii akademuu nayk, Mockea,

E-mail rusa@kapella.gpi.ru

Breapenne nprOopoB 1 npoueayp, UCMOIb3YIOMNX CHibHbIe MarHuTHBIE Tofst (CMIT) ¢ mHayKkImei
> 1 Tm, Takux Kak MarHWTHas ToMorpadwus, 3acTaBiseT uccienoBaTh Bimsaue CMII He Tombko Ha
OMOOOBEKTHI (KJIETKH, TKAHH, OPraHbl) HO ¥ Ha BOAY M BOJHBIE PacTBOPHI. Hampumep, moiaydeHsl 1aHHBIE O
BJIMSHUHU TOCTOSHHOTO MAarHUTHOTO MOJsl Ha KOHLEHTPALMIO PAcTBOPEHHOTO B TUCTUUIUPOBAHHOW BOJE
MoJieKyJsipHOTo Kucnopona [1]. OGHapyeHbl U3MEHEHHsI HEKOTOPBIX ONTHYECKUX CBOKMCTB [2], CKOPOCTH
ucnapenus [3] v psaa Apyrux GU3NKO-XUMHUECKUX XapAKTEPUCTHK.

B ompbITax ¢ BOMHBIMH pacTBOpaMH CYLIECTBEHHOE BIMSIHUE HA MAarHUTHBIC 3 (EKTHI OKa3bIBAIH COJIH.
Hanpumep, Obuto mokaszaHo, 4To MarHuTHoe mone ¢ mHayknued 0,7 Tn moxkeT cHu3WTH 3HaueHue pH
BOJIHOTO COJIEBOTO pacTBopa nmoutu Ha 0,25 equnuus! [4]. Beiio oOHapykeHO, YTO MPOBOAUMOCTH BOJHOTO
pactBopa CaCl, mocne BO3ACHCTBUS MarHUTHOTO IIOJSI MOJKET YBEIMUYUBATHCS MM YMEHBIIATHCS
OTHOCHUTENIFHO KOHTPOJISI B 3aBHCHMOCTH OT KOHIIEHTpauuu conu [5]. IlpucyTcTBHe KaTHOHOB U aHMOHOB
TaKXe MOMKET CYIIECTBEHHO BJIMATH Ha MHOTHE Ipyrue (PU3MKO-XUMHUYECKHE XapaKTEePUCTUKH BOIHBIX
pactBopoB [6-8].

B nmaHHOM HccieOBaHUM C MOMOIIBIO BHICOKOTOYHBIX M3MEPHUTENBHBIX MPUOOPOB MBI OLCHHUIIH P
(GU3UKO-XMMHUYECKUX CBOWCTB BOAHBIX pacTBOpoB NaCl, a MMEHHO: KOHIEHTpPALMIO NEPEKHCU BOAOPOAA,
KOHIIEHTPAIMIO PAaCTBOPEHHOIO MOJIEKYJSIPHOTO Kuciopona, pH M OKHCINTENbHO-BOCCTAHOBUTEIBHBIH
NOTEHIHAN. YCIOBHS SKCIEPUMEHTa BKIIOYalIM BapbupoBaHue KoHUeHTpauud NaCl u HHIyKIUH
MarHuTHOTO mouisd. M3y4yeHbl QU3MKO-XMMHUYECKHE CBOiicTBa BOIHBIX pacTBopoB NaCl B mmpoxom
nuanasoHne Konuenrpanui ot 107 1o 1M. YcTaHOBIEHO, YTO NOCTOSHHBIE MATHUTHEIE TIOJI ¢ MHAYKIMEH 10
7 Tn cymecTBeHHO BIMAIOT Ha (PU3MKO-XMMHYECKHE CBOMCTBA 3THUX pacTBOpOB. Bo-IepBbIX, Mbl
obHapyxwim n3menenune pH (~0.2), 3aBucsinee oT HaNPsHKEHHOCTH MarHUTHOTO TIOJIS, KaK B BOJE, TaK M B
pactBopax NaCl. Oror 3¢pdekr He ObUT CBSI3aH ¢ MPUCYTCTBUEM B BOJIe KATHOHOB HATPHS WM aHHUOHOB
xjopa. Bo-BTOpBIX, ¢ yBelIWYEHHWEM HHAYKIMM MAarHUTHOTO NOJs HMEETCS TPeHA K YBEIHMYCHHIO
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIMA BOMHBIX pacTBopoB NaCl. MaruuTHoe 1ojie He BbI3bIBAJIO
W3MEHEHNH KOHLIEHTPAUU PACTBOPEHHOTO MOJIEKYJISIPHOTO KHCIIOPOAA B IEMOHM3UPOBaHHON Boze. OnHako
B BOIHBIX pactBopax NaCl yBenuueHHe WHIYKIMM MAarHUTHOTO TIOJII HPUBOIWIO K CHIKCHUIO
KOHIIEHTpPAIlUM PAaCTBOPEHHOTO0 MOJEKYJSIPHOTO KHCJIOpOJa, TOrJa KaK OTHOCHUTEIbHOE YyMEHbIIEHHE
3aBuceno oT koHueHTpauu NaCl. B-TpeTbux, moka3aHo, 4To MoJ JeHCTBUEM MarHUTHOTO MOJIS Ha pacTBOP
NaCl cxopocTh 00pa3oBaHUs TIEPOKCHIA BOJOPO/IA YBEITUINBACTCS ¢ yBenmdeHneM KoHreHTparuu NaCl. B
paboTe TakKe OLCHWBACTCSA BIUSHHUE MEPEMEIIMBAaHMA MOTOKAa BO BpeMsl NMPOOOMOATOTOBKH Ha (DHU3HKO-
XUMHUYECKHE CBOHCTBA PaCTBOPOB.

1. Ueno S., lwasaka M., Kitajima T. // Journal of Applied Physics. 1994 V. 75. 7174.

2. Pang X.-F., Deng B., Tang B. // Modern Physics Letters B. 2012. V. 26. 1250069

3. Seyfi A., Afzalzadeh R.A., Hajnorouzi M. // Chemical Engineering and Processing - Process Intensification. 2017. V. 120.
195-200

4. Parsons S.A., Wang B.-L., Judd S.J., Stephenson T. // Water Research. 1997. V. 31. 339-342.

5. Ayrapetyan S.N., Grigorian K.V., Avanesian A.S., Stamboltsian K.V. Bioelectromagnetics. 1994. V. 15. 133-142.

6. Al Helal A., Soames A., Gubner R., Iglauer S., Barifcani A. // Journal of Colloid and Interface Science. 2018. V. 509. 472-
484,

7. Silva I.B., Queiroz Neto J.C., Petri D.F.S. // Colloids and Surfaces A: Physicochemical and Engineering Aspects. 2015. V.
465. 175-183.

8. Wang X.L., Zhao J.D., Liu Z.A., Zhao E.J., Yang X., Shao X.J. // Desalination and Water Treatment. 2018. V. 124. 125-
133.
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IBOJIOLMS pacpee/ieHUsl HAHOYACTHUIL 30J10TA 10 pa3Mepam
MO/ e CTBUEM JIA3ePHOI0 M3JIYy4YeHH S

Cumakun A.B.Y, I'yakos C.B.2, Cmupnosa B.B.}

Mecmo pabomvi: Uncmumym obweti pusuxu um. A.M. Ilpoxoposa Poccuiickotl akademuu Hayk, Mockea.
Aopec: . Mockea, ya. Basunosa,38

E-mail: veronausckova@mail.ru

Heasto paboThl sBIsETCS MCCICOOBaHUE IMHAMHUKH paclpelesieHds HaHOYaCTUI 30JI0Ta IpU
Ja3epHOH (parMeHTaly BOIHBIX PACTBOPOB HAHOYACTHUI] 30JI0TA, OIpPEACICHHE MHUHUMAaJIbHBIX
pasmMepoB, pparMEeHTHPOBAHHBIX HAHOYACTHUI] M OTIpeieNieHHE MPEAeNbHbBIX 3HAUeHNH KOHLEHTpaunui
IIPY KOTOPBIX HACTYHAET MPOLECC arjIOMEepParHH.

aw | so o | 70 a0 | w00

Wavelength, nm Wavelength,

Puc.l. 3BOJ’IIO[II/I$[ CIICKTPOB IOTJIOMICHUS KOJUIOMAHBIX PaCTBOPOB HAHOYACTHULL 30J10Ta IIPU PA3JIMIHBIX BPEMEHAX (.]ppaI‘MeHTaI_II/II/I.

[Mpr oOay4YeHUN KOJUIOMIHOTO pPAacTBOpPa HAHOYACTHI[ 30JI0Ta OBLIM TOJYYEHBI CIEKTPHI
MOTJIOIIEHHST KOJIOWTHOTO pacTBopa npu pasnuaHoM BpemeHu ooOyuenus (0, 10, 20, 40 u 60 muH.)
(puc. 1). U3 monydeHHBIX SKCICPUMEHTATBHBIX pE3YyJbTATOB CIEAYEeT, YTO B MEPBOE BpeMs
MPOUCXOANT WHTCHCUBHAS (hparMeHTaIisi HAHOYACTHI] 30JI0Ta U PE3KOC YBEIIMYCHUE KOHIICHTPALINH.
3areM, TIpW JOCTIKEHWH TIOPOTOBOW KOHIEHTPAIMH, HAONIONAETCS yMEHBIIICHHE YHUCIIa MEIKUX
YaCcTHIl B KOJUIOHJIE U oOpa3oBaHue arimoMeparoB. [Iporecc oOpa3oBaHus arjoMepaToB MOXET OBITh
OOBSCHEH YBEITMYEHHEM BEpOSITHOCTH KOHTAKTHPOBAHWEM MEJIKHUX HAHOYACTHUI] APYT C APYTOM.
CKOpOoCTh 3TOro Ipoliecca HAMNpsSMYyH CBS3aHA C BEJIMYMHOW KOHIECHTpAIMM — YeM OOJIbIle
KOHIICHTpAIMsI HAHOYACTHUI[, TEM YKMCJIO KOHTAKTOB HAHOYACTHUI] OyAeT OOJbllie W, KaK pe3yJbTarT,
CKOPOCTh 00pa30BaHuUs arJioMepaToB HAHOYACTHII TO/DKHA ObITh BbImIe [1].

[1]. Simakin A.V., Baimler L.V., Smirnova V.V., Uvarov O.V., Kozlov V.A., Gudkov S.V. Evolution of the Size Distribution of Gold

Nanoparticles  under  Laser Irradiation. //  Physics of Wave Phenomena, 2021, Vol. 29(2), P. 102-107.
(https://doi.org/10.3103/S1541308X21020126)
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ATOM NO3UTPOHMS B PACTBOPAX: BO3MOKHOCTH OBICTPOI
JTUATHOCTUKHM KAHLEPOT€HOOMACHBIX COeIMHCHU I

JI.A. 3emckas®, MLIL. UBanoBa'?, A.C. Bopucos?, C.B. Crenanos’, A.A.®enun?

1- HUI] «Kypuamoscukii Hncmumymy - Hncmumym meopemuueckou u 9KCHepUMeHMALbHOU Pu3UKU UM.
AU Anuxanosa, 117218, Mockea, b.Yepemywkunckas, 25

2- Poccutickuil Xumuko-mexuonoeudeckutl ynusepcumem um. /.M. Menoeneesa, 125047 Mocxkea Muycckas ni., $

stepanov@itep.ru

B OonbimHCTBE CiyyaeB 3710KaueCTBEHHBIE OMYXOJIH BO3HUKAIOT Y JIFOJIEH BCIIEICTBHE
KOHTAKTOB UEJIOBeKa ¢ KaHleporeHamu. Jlisi waeHTH(UKAaIuu UX KaHIEPOTeHHOH aKTHUBHOCTH
HEOOXOIUMO MPOBEJEHNE  Pa3MYHBIX HCHBITaHUN. [lpuMeHeHWe MeauKo-OMOJIOTHIECKIX U
SMHUAEMHOJIOTHIECKAX METOJI0B OKa3bIBACTCS AJUTEIBHON U TOPOTOCTOALICH MPOLEAYPO, TOraa Kak
YHUCJIO BEILECTB, NOJIKALINX TECTUPOBAHUIO, Benuko. [loatomy paspabarbiBatoTcst GU3UKO -
XUMHYECKHE METOJIbI, TIO3BOJISIONIIE CYIIECTBEHHO YCKOPUTH ATOT mpoliecc. OJTHUM U3 TaKUX METOJIO]
sBisieTcst Ke-Tect, paspadoranusnii [x. bakamom [1]. MeTon ocHOBaH Ha H3MEpPEHUN KOHCTAHTHL  Ke
CKOPOCTH 3aXBaTa MOJIEKYJIaMH TECTUPYEMOTO BEIIECTBA H30BITOUHBIX 3JIEKTPOHOB, TEHEPHUPYEMBIX
HUMITYJIbCHBIM 3JIEKTPOHHBIM YCKOPUTENEM . DTOT METO/ MOKa3all BBICOKHIA MPOLIEHT KOPPESLIUH C
ouonorudeckumu tecramu (>80%) [2]. B Hacrosimeli pabote A Jisl TMarHOCTUKU KAHIICPOTCHOB MBI
npejyiaraeM MCIoib30BaTh HO3UTPOHHYIO aHHUTWIISIIIMOHHYIO CIIEKTPOCKOITHIO.

M3BecTHO, UTO XUMHUYECKHE KaHIIEPOTEHBI SIBISIFOTCS CUIIBHBIME dJIeKTpoduaamu [3]. Nx
ANIEKTPOQUIILHBIE TPYIIIBI aTaKylOT HyK JeoduibHble eHTpsl JIHK, BpI3bIBas MyTarenes u
KaHIleporeHe3. B MosekysipHbIX cpefax atoM mo3utponusi(PS) oOpasyercs B pe3yabTaTe KOMOHHALHI
TEPMAIM30BAaHHOTO MMO3UTPOHA C OJJHUM M3 TPEKOBBIX 3JICKTPOHOR. € + €° => Ps [4]. [TosTomy, ecnu
HCTBITYEMOE Ha KaHI[EpOTCHHOCTD (9JIEKTPOPHUIBHOE) BEIIECTBO S PACTBOPHTH B H3MEPHUTEIBHOM
saeiike mo3uTpoHHOr O crekrpomerpa (Cs — KOHIEHTpAIMs 3TOTrO BEIIECTBa) , TO OHO OyaeT
NepeXBaThIBATh AJICKTPOHBI 1 YMEHBIIACT BEPOATHOCTh oOpasoBanus  PS: Y = Yo/[1+ Qs*Cs).
Koaddunmentst narnoupoBanns Qs oOpasoanus PS, MOXXHO JIETKO U3MEPSATh U UCTIOIB30BaTh IJIs
XapaKTepu3alii KaHIIEPOreHHON aKTUBHOCTH HUCCIIelyeMOoro BerecTna [4-6].

B xadecTBe cpesl 1 MPOBEISHMSI TIO3UTPOHHBIX H3MePEHU ObLT BEIOpaH MHOKCaH (TakKe
OBLTH OIIPOOOBAHBI BOZIA, TAHOJ U II-TeKcaH). B HEM BBIXO/ OPTO-TIO3UTPOHUS OUeHB 00MbIIoHN (52%),
U TECTUPYEMBIE BEIIECTBA JOCTATOYHO XOPOIIO PACTBOPSIOTCSI.

JJist perieHus mocTaBICHHON 3aa4 MBI ITPOBEJIN U3MEpeHHsl 00IbIIoro Habopa GpeHONBHBIX
COCJIMHEHUM U ONPEAeIUIN COOTBETCTRYIoNME Kodhduimen T1h1 Qs. [lokazaHo, YTO OHU XOPOIIO
KOPPETHUPYIOT C KAHIIEPOTEHHOW aKTHBHOCTHIO.

OTtnensHO 00CYXIaeTCS BIMSHUE TIPOTOHUPOBAHUS AMHHHBIX TPYIIT HEKOTOPBIX COSAMHEHUH
(B pe3yabTaTe HX METaOOIMYECKON aKTUBAIMY B )KUBBIX OpraHU3Max Ha BEPOSTHOCTb 0Opa3oBaHus PS
1 Ha SKCIIEPUMEHTAIILHO U3MepsieMble K03 (GUIHEHTH HHTHOUPOBaHHUAL.

[1] Bakale G.E. A Carcinogen-Screening Test Based on electrons. In «Linking the Gaseous and Condensed Phases of Matter. The Behaviour
of slow Electrons», p.561; Christophorou L.G., Illenberger E. and Schmidt W. Plenum Press, New York, 1994.

[2] R. Benigni “The first US National Toxicology Program exercise on the prediction of rodent carcinogenicity: definitive results”. Mutation
Research v.387, 35 (1997)

[3] Miller E.C. “Some Current Perspectives cm Chemical Carcinogenesis in Humans and Experimental Animals: Presidential Addre3sCancer
Research. V.38, pp.14791496, 1978

[4] Byakov V.M. J. Int. Radiat. Phys. Chem., 1976, V.8, P.283; J. de Phys., IV, Colloque C4, Supplement 11, 1993, v. 3.

[5] Byakov V.M., Stepanov S.V., Stepanova O.P. Material Science Forum, 2009, v. 607p. 223.

[6] Byakov V.M., Stepanov S.V., Stepanova O.P. PhysStatus Solidi, C6, Ne 11, 2009, p. 2503.
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ABymMepHoHu cnekrTpockonuu SAMP B BoaHbIX pacTBOpax
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valeriya.shpotya@phystech.edu

CrieKTpOoCKOmus AepHOro MarHuTHOT o0 pe3oHanca (AIMP) npeacrasnser co00ii BBICOKOTOUYHBIH METO
nosydeHus: MHQOpPMAIMK O SpaxX C HEHYJIEBbHIM CIIMHOM B COCTaBe COEJAMHEHH, MHOrooOpasue
9KCIIEPUMEHTOB KOTOPOTO II03BOJIIET OMHUCHIBATH BHYTPUMOJEKYISAPHBIE U MEXMOJECKYJISIpPHbBIE
B3aUMOJACUCTBUS Pa3IUM4HON npupoasl. g coeAUHEHU oOpraHuueckod mnpuponsl meron SAMP
SIBJIAETCS BEAYUIMM Hepa3pyUIalollMM METOJOM TpH HCCIEAOBAHUU CTPYKTYp COEOUHEHHH U
YCTaHOBJICHHSI B3aUMOCBsI3eH CTpPyKTypa — cBO#McTBO [1]. DTOT Merox TakKe HPHIOACH ISt
HCCIIE/IOBaHMsI PaBHOBECHBIX CHCTEM «TOCTh-XO35fMH» B BOJHBIX pacTBOpax, NPEICTaBISIONIUX
WHTEpeC AJS M3yuYeHHs TOBEACHHUS OPraHUYeCKHUX «TOCTe» U MOJIEKYJI-KaBUTaHAOB, 00J1aJarolIux
BHYTPEHHEH MOJOCTHIO.
CTpYKTYpPHO J>KECTKHE MOJEKYJbI-KaBUTAaHABl 00JaJatoT pa3sHOM pacTBOPUMOCTBIO B BOAE B
3aBUCHUMOCTH OT THIIA KaBUTaHMAA, U IIO-pa3HOMY IPOSBJIIOTCS CIEKTpanbHO. B cimywae ciaObix
KOHCTaHT YCTOWYMBOCTH KOMIUIEKCOB «TOCTh-XO3iMH», HaIllpUMep, MJIs LHKIOJAECKCTPUHOB,
WHTEpIpETaLus CIBUTOB CUTHAIOB IIPOTOHOB B OTHOMEPHBIX CIIEKTPaX MOKET OBITh 3aTpyAHEHA.
C wnenpi0 OJHO3HAYHOM MHTEpPIIpPETAlMM OIHOMEPHBIX CIIEKTPOB U KOJIMYECTBEHHON OLIEHKU
XapaKTePUCTUK COEIMHEHUS MBI HCCIEAOBAIM CHUCTEMY CTHPHIIOBBIM KpacHUTENb-IUKIOAEKCTPHUH
Metonamu KoppessimoaHoi 1 NOE cnexkrpockonuu.
Ji1s momydeHus JOCTaTOYHO PAa3pelIeHHOTO CIIEKTpa Ha cieKTpoMeTpe ¢ yactotoit 500 MI't aiis simep
'H Gbun BEIOPAHBI CIIEAYIONIME TTAPAMETPHI IS IBYMEPHBIX SKCIIEPUMEHTOB: paspemenue 512x1024
TOYEK, BpeMsl penakcanuu 1c.
Taxum o0Opazom, ciektpsl COSY u ROESY
TIO3BOJITIOT JIETeKTUPOBATh
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€CTECTBEHHOM cpeJic — BOJHBIX paCTBOpaXx.

[1] E. Breitmaier, Structure Elucidation by NMR in Organic Chemistry (Willey), 2, (2002).
[2] S.P. Gromov et al, Photocontrolled Molecular Assembler Based on Cucurbit[8]uril: [2+2]- Autophotocycloaddition of Styryl Dyes in the
Solid State and in Water, European Journal of Organic Chemistry, p. 2587-2599, (2010).
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KATAJIUTHYECKOI0 J1eUCTBUS BOAOPACTBOPUMOIO (yJ/LiIepeHoJia
Cs0(OH)24 ma 6uoaxkTuBHOCTL Streptococcus Thermophiles u
Chlorella Vulgaris Growth
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M1 ucnons3oBanu GysiepeHon Ceo(OH)24, OMYUEHHBIH MIETOYHBIM THAPOIM30M MIPEKYpCopa
CeoBr24 ¢ xpomarorpaduueckoit uncroroit ~ 98 mac.% [1, 2].

[lepBuuHas KynpTypa AJisi MCCIENOBaHUM Oblla OCHOBaHAa Ha JKMBBIX KyJNbTypax Horypra
(Tepmodumer Streptococcus). CoIpbeM IS MPOBEACHHUS HCCICNOBAHUN CITY)KIJIO IEILHOE MOJIOKO,
macrepu3oBaHHoe B Jaboparopuu. Konmenrpamus ¢ymaeperona Ceo(OH)24 BapeupoBamace B
nnanazone 0,0002-0,02 r/am®. ComiacHo pesyibTaTaM NOTEHIMOMETPHH, OBUIO YCTAHOBJEHO, YTO
(by/IepeHon NPaKTUYeCKH HE OKa3bIBAET KaTAIM3HPYIOILEr0 WJIM HMHIHOMpYIOLIEro NeicTBUS Ha
oOpa3zoBaHHre MONOYHON KUCTOTHL. [Ipu aHanmnze Mopdonoruu oOopa3yronmxcs CTPYKTYp KOKKa OBbLIO
MIOKA3aHO, YTO (Py/IepeHON OKa3bIBa€T MHIHOMpYoliee AeiicTBUe Ha 00pa30BaHME LIEIHBIX KOKKOB.
KoHCTaHTBI paBHOBECHS! IICEBIOPEAKIM 00pa30BaHMs AUIUIOKOKKA U CTPENTOKOKKA M3 (MOHO)KOKKOB
OLICHUBAJIUCH B PaMKaX MPUOIIKEHHS JIOKAIBHOTO PAaBHOBECHSL.

Taxxe HaMu OBLIO MCCIIEIOBAHO KaTaIMTHYECKOe neiicTBrue ¢ymiepenona Ha poct Chlorella
Vulgaris B ycioBHsSX OrpaHUYEHHOH pecypcHON 0a3bl pOCTa U B YCIOBHAX OKHUCIUTEIBHOTO CTpecca.
KoHneHTpanuio Karanusatopa BapbupoBanu B amanaszone 0,01-1,0 r/am®. OkucnurensHbIi cTpece
ObLI OpraHM30BaH J00aBJIEHHEM IIEpEKHCH Bojopona ¢ koHuentparmei 1,0 r/mmS. TTomydeHHble
KUHETHYECKUE JaHHbIe OBUIM 00pabOoTaHbl METONOM (OPMAIBbHOW KIACCHUECKOH KHHETHKH.
IceBnonopsAoK mporLecca pocTa XJIOpesuibl OOBIKHOBEHHOH B YCIOBHUIX OTPaHUYEHHOIO pecypca, 1o
JAaHHBIM XJIOPEJUTbI, PaBeH -2, KpUBas 3aBUCHMOCTH KOHIICHTPALIMU XJIOPEJUIbI OT BPEMEHU BOTHYTA
IpHU BCex KOHIEHTpanusax (ymiepenona. [lceBaomopsmok nporecca mogaasienust Chlorella Vulgaris B
YCIIOBUSAX OKHCIIUTEIBHOIO CTPECCa, MO JaHHBIM XJIOPEIUIbl, COCTAaBIsAeT 12, KpUBas 3aBUCHMOCTH
KOHIEHTPALKU XJIOPEJUIbl OT BPEMEHH BBHIMYKJIasi IPU BceX KOHLEHTpauusax dymnepeHona. Kunernka
pocTa XJOpesuibl OOBIKHOBEHHON B YCIOBHSX OIpaHHMUYCHHBIX PECYpcoB Takke Oblia oOpaboTaHa
MOZICTTBHBIM YpaBHEHUEM BepXynbcTa JIOTHCTHYECKOTO POCTa, M 3TO YPAaBHEHHE OMUCHIBAET KHHETUKY
HanboJiee TOYHO M aJIEKBaTHO. YCTaHOBWIIH, YTO B YCJIOBHUSIX OIPaHHUYCHHBIX PECYPCOB (YIUICPEHON B
HU3KUX KoHueHTpamusix (Menee 0,1 r/aM®) karamusupyer - yCKOpS€T pPOCT XJIOPEIBl, a B Ooiee
BbIcokuX KoHuentpauusx (0,1-1,0 r/am®) nonasnsieT poct xyopesibl. Jis ycaoBHil OKHCIUTENBHOTO
CTpecca aBTOpbl YCTAaHOBWIIU, YTO TPU BCEX KOHIEHTPAUMIX (yJUIepeHosia OH 3HAYUTEIbHO MOAaBIIseT
IPOLECChl MOABJICHUS-ACTIONY/SIIUN  XJIOPEJUIbl, MO3TOMY (Y/IJIEpEHON MPOSBISAET 1OCTATOYHO
CHIIPHOE aHTHOKCHIaHTHOe AeiicTBue. I[IpomeMoHCTpHpoOBaHO, 4TO ypaBHEHHE BepxymbcTa MOXeT
OBITH YAOBJIETBOPUTEIBHO HCIONB30BAHO sl OIIMCAHUS PA3JIMUHBIX MPUPOIAHBIX POLIECCOB.

Hccnenopanus ObUIM TOZIEPKaHbI TPoekToM Poccuiickoro HayuHoro ¢onma Ne 22-23-00013
U TporpaMMHO-IieNieBbIM (puHaHcupoBanueM 1o TemMe BR10965186 "PaspabGoTka M BHeapeHUe
TeOMH(POPMAITMOHHON TMOMMEPKKHA "YMHOTO" CEIBCKOTO XO3SHCTBA I COBEPIICHCTBOBAHMS
yIIpaBlieHHsI arpONPOMBIIIICHHBIM KoMIUleKcoM", ¢puHaHcupyeTcsi KomuteroM Haykn MUHHCTEPCTBA
oOpasoBanus U Hayku Pecriyonuku Kasaxcran
[1] K.N.Semenov, N.A.Charykov, B.M.Axel’rod. Solubility of Bromderivatives CgoBr, (n = 6, 8, 24) in 1-Chloronaphthalene and 1-
Bromonaphthalene In Temperature Range (10 to 60)°C. J. Chem. Eng. Data. 2010. V.55. P.2373-2378.

[2] Podolsky N.E., Marcos M.A., Charykov N.A., et al. Physico-chemical properties of Cg(OH)2,-24 Water solutions:density, viscosity,
refraction index, isobaric heat capacity and antioxidant activity. J. of Mol. Liq, 2019, 278, P. 342-355.

90



DOI: 10.24412/CI-35040-2021-91-91

Processing of multidisciplinary data on research into water
solutions is in high demand

E. Mikus!
1 — LabMagister Training and Science Ltd., Hungary
uhdilutions@protonmail.com

Today, research into the water properties is one of the most important scientific directions. Water is a
unique heterogeneous system [1]. Every year scientists face an increasing number of questions
concerning its structure [2], thermodynamic [3], biological [4] properties. In turn, the answers to these
questions are the foundation for new scientific and applied developments in the field of medicine,
pharmaceuticals [5] and even energy [6].

In recent years, scientists from different countries have carried out a considerable amount of research
aimed at studying the properties of water [7]. Articles on this topic are regularly published on the
pages of cited journals devoted to physical, chemical, biological, and medical research. All this
naturally leads to a crisis of interdisciplinary communication, which impedes the development of this
area of science. Several attempts have been made to generalize the existing information. Thus, Water
Structure and Science project [8], created by prof. Martin Chaplin, is a knowledge base on the
properties of water. Most of the materials concern the physical and chemical properties of water. The
site also contains more than 4,000 links to thematic publications. The Emmind project [9] is a popular
science portal, as well as a large aggregator of scientific publications, including those devoted to the
study of the structure of water, theories of the interaction of water with fields of various natures, the
theory of exclusion water, etc.

Our project Uhdilutions [10] is a scientific and informational platform. It is aimed at forming an
international community of specialists in the field of water properties research, as well as ultrahigh
dilutions. The project was founded in 2019. Its purpose is to search for and disseminate thematic
scientific information on the indicated topics. The project team creates a permanent independent
platform for providing relevant scientific data and their discussion. Another goal of the project is to
convey information about cutting-edge research of water properties, high dilutions to young scientists
and the public. Today, the site operates as a general knowledge base and a popular science portal, open
for publishing the opinions of any specialist, as well as discussions on these topics.

The emergence of such scientific and information projects is evidence of the increased interest of
researchers in this topic and an integral stage in the development of a new scientific direction. Such
projects provide information exchange between different scientific groups, which improves the quality
of research.
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