"MUC-PT"-2024 Coopuuxk Ne 86-1 http://ikar.udm.ru/mis-rt.htm

dusuka

BoaHbIX
PacTteopos

UccnepoBaHune Bo3genctema UK-obnydyeHHoro
BOAHOro a’po30sisi Ha BoAHble pacTBOpPbI U
ononornyeckune oo0bLEKTLI

O. SAononckasn'®, B. Boeiikon2, E. BypaBiaeBa2, A. Tpodpumos!

1- Uncmumym buoxumuuecxoit @uzuku um. M.H. Imanysns PAH
2- Buonocuueckuu gpaxynomem, MI'Y um. M.B. Jlomonocosa

18-20 HosA0pa 2024 .
MockBa !



Ycrpoucrteo npubopa ana o6paboTkm BOAHOro asapo30Aa Npu

nomowm VIK 4000 Hm
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Air outlet:

Humidifier Tube inner diameter: 3.2 mm

View A

Electrical wiring is not shown

A inlet:
Tube inner diameter: 3.0 mm =

C————— <= airstream ambient air, tubing inner diameter: 3.0 mm
mssd = airstream with water molecules (humidified air 70-85%), tubing inner diameter: 4.7 mm = 3/16”

> = airstream with water molecules (humidified air 70-85%) in excitation unit, quartz glass tube inner diameter: 3.0 mm
s = airstream with excited water molecules (excited humidified air), tubing inner diameter: 3.2 mm = 1/8"




Nuranaumm NK-obAay4yeHHbIM BOAHBIM a3p0O30AEM

yBEANHYUNBaAECT O6I.I.l,y|'0 dHTUOKCUNAAQHTHYIO dKTUBHOCTb CAIOHDI
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PucyHok 1. O0Lwas aHTnokcuagaHTHass akTUBHOCTb CIHOHbI YeroBeKa rnocne exegHeBHbIX 15-MUHYTHbIX
nHransunn MK-obpabotaHHbIM BOASHBIM NApOM. 3
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Nuranaumm NK-obAay4yeHHbIM BOAHBIN a9PO30Ab YBEAUYUNBAET

obLYyI0 aHTUOKCUAAHTHYIO aKTUBHOCTb CAIOHbI YEAOBEKA
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PucyHok 2. CpaBHEHME M3MEHEHUs1 OobWen aHTMOKCUMOAHTHOM aKTUBHOCTU CIIOHbLI YerioBeka mnocne

exegHeBHbIX  15-MUHYTHbIX  uHranauum  UK-obpaboTtaHHbIM

HeobpaboTaHHbIM KOHTPOSIbHBLIM a3p0o3051eM (cripasa).

BOOHbIM

aspo3ornem

(cneBa) wu
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YBeanueHne OAA CAIOHbI CONPOBOXKAAETCA MNOBbILLEHUEM

copAepPXKaHNA aHTUOKCUNAAQHTOB CAIOHDI

Bpems 0 muHym 90 muHym 90 muHym 90 muHym 90 muHym
namvepenuns | 1 oHs 1 OeHb 1 OeHb 5 deHb 5 deHb

N3mepeHune go 1- N3mepeHue nocne 1- | MiamepeHue nocne M3mepeHue nocne N3mepeHune nocne
OW MHransymm OW NHranauum 1-o1 nHranaumu 5-on nHransaumm 5-on nHransymm

AHTUOKCUOAHT KoHTponb 6e3 UK KoHTposnb 6e3 UK
MoueBas kucnora 100 110+9* 98 + 10 145+ 16 * 102 + 16
FnyTaTnoH 100 116 £ 10 ** 919 148 + 18 ** 87 +13
Anb6yMuH 100 120 + 12 *** 108 £ 18 155 + 20 *** 99 + 20

Tabnuua 1. IamMeHeHne coaepXXaHUs MOYEBOW KUCNOTLI, ryTaTMoHa U anbbymmnHa B CrtoHe 6 JOHOPOB B
pesynsrarte 15-MnHyTHbIX nHranaunmn MK-obpabotaHHbIM BOASHBIM NMapoMm B 1-bi U 5-bil A€Hb UHIransuumn.
* ** *

[laHHble npeacTaBfieHbl B BUOE CPeOdHUX + CT. OTKMOH. *, **, *** - naHHble C OAMHAKOBbLIM KONMMYECTBOM
3Be3404€eK MMEKT JOCTOBEPHbIE OTNINYKNSA cornacHo Tecty MaHHa-YuTHu n tecta Yanya.



O6pabotka NK-06Ay4EeHHBIM BOAHBIM a3P0O30AEM APO30PUA

yBEANYUNBaACT X NPOAOAXKUNTEADHOCTb KNU3HU
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PucyHok 3. Brninanme MNK-obpaboTaHHOro BOASAHOrO napa Ha NPOAOIMKUTESNbHOCTL XU3HW MNOAO0BbLIX MYLUEK

w1118 Drodophila melanogaster (camku). 3HayanbHO Obino 120 mywek B Kaxgown 6aHke. KpacHble nnHum
yKasblBaloT Bpemsi 06paboTku napom B TedeHne 30 cekyHa BO BpeMSi CMeHbl cpeabl. 6



O6pabotka NK-06Ay4EeHHBIM BOAHBIM a3P0O30AEM APO30PUA

yBEANYHUNBaAET UX NPOAOAXKUTEADHOCTb XN3HUN B YCAOBUAX
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OKNCAUTEADHOTIO CTpecCCa

PucyHok 4. BnusHue WK-obpabotaHHoro
BOAAHOIO Mapa Ha NPOLAOIMKUTESNBbHOCTb
XU3HW nnogosbix mywek w1118 Drodophila
melanogaster  (camku) B  YCIIOBUSAX
oKuCnnTenbHoro crpecca. OKUCIUTESbHbIN
cTpecc co3gaH nytem gobasrnerHuss 100 mM
ackopbuHoBomn kucrnotbl 1 0.5 r/n cynbdata
xenesa (lll). N3HavanbHo 66110 120 myLwek
B Kaxgonm OaHke. KpacHble nuHuM
yKasblBalOT Bpemsi 00paboTku napom B
TeyeHne 30 ceKkyHO BO BpPeMdA CMEHbI
cpenpbl.
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O6paboTKka pacTBOpoB pepMEeHTOB
npu nomouwn NK-obayyeHHOrO

BOAHOIO a3pPO30AA NpeAoTBpaLLaeT
TepMOMHaAKTUBaUnIO pepMeHTOoB

PucyHok 5. AKTUBHOCTb TEPMOMHAKTUBMPOBAHHOW Wer1o4HoU ghocghamassbil.
ObpaboTtka obpasuoB depMeHTa nocrne HarpeBaHus npu nomown WK-
obrny4eHHOro  BOOHOrO  a3p0O30ris npueBena K  3HAYUTENbHOMY
BOCCT@HOBMNEHMIO aKTUBHOCTU MO CPaBHEHUIO C TEPMOMHAKTUBUPOBAHHbLIM
KOHTponem. *, ** *** - rpynnbl JaHHbIX C Pa3HblM KOIMYECTBOM 3BE3404EK

nmeeT goctoBepHble oTnnumns (p<0.05)

PucyHok 6. AKTMBHOCTb TEPMOWHAKTUBMPOBAHHOM MepoKcuaasbl XpeHa.
ObpaboTka obpasuoB hepmeHTa BO 1 nocne HarpeBaHus npu nomowm NK-
obnyyeHHOro  BOgHOrO  a’apo3ons npuBena K  3HAYUTENbHOMY
BOCCT@HOBMNEHMIO aKTUBHOCTU MO CPaBHEHUIO C TEPMOMHAKTUBMPOBAHHbLIM
KOHTponem. *, ** *** - rpynnbl JaHHbIX C Pa3HbIM KOIMYECTBOM 3BE3404EK

nMmeeT goctoBepHble oTnnuus (p<0.05)
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O6paboTKka pacTBOpoB pepMEeHTOB
npu nomouwn NK-obayyeHHOrO

BOAHOIO a3po30AdA NpeAoTBpaLLaeT
NX OKUCAUTEABHYIO MHAaKTUBALMUIO

PucyHok 7. AKTUBHOCTb wWesioyHoUu ¢bocghamasbl nocne 4YacTUYHOM

okMcnuTenoHom aeHatypaunn. ObpaboTtka obpasuoB depMeHTa Ao 1 nocrne

okucnenus npu nomowm WK-obnyyeHHOro BOOgHOrMo a’3po3ons npueena K

3HaUYUTENbHOMY  BOCCTAHOBIIEHWIO  aKTMBHOCTM MO  CPaBHEHWIO C
G oo

NHaKTUBMPOBAHHbLIM KOHTpoOrnem. *, ** - Tpynnbl AaHHbIX C pPa3HbIM
KONMYECTBOM 3BE3[0YEK MMEET A0CTOBEpPHble oTnmuus (p<0.05)

PucyHok 8. AKTMBHOCTb repokcudasbl Mocrie 4acTUYHOM OKUCIINTESbHOM

aeHatypauun. ObpaboTka obpasuoB ddepMeHTa OO U NOCKe OKUCIIEHNS NMpn

NMOMOLLX aCKOPOMHOBOW KUCNOTbI M cornen metansioB npu nomowmn UK-

obrny4eHHOro  BOOHOrO  a3p0O30ris npuBena K  3Ha4YUTENbHOMY

BOCCTAHOBMEHMIO aKTMBHOCTM MO CPaBHEHUIO C WHAKTUBUPOBAHHbLIM
*okk kkk

KOHTponem. *, **, - rpynnbl AaHHbIX C pas3HbiM KOSIMYECTBOM 3BE3[404YeK
nMmeeT goctoBepHble oTnnymns (p<0.05)



O6bpaboTka npupoaHou Boabl npu nomouwm NK-obaydyeHHoro

BOAHOIo aspo3oAa noHm»xxaet OBl
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PucyHok 9. A. WameHenue OBIl
NpUPOaHON MUTLEBOWN OYTUNMPOBAHHOW

Boabl CeHexckass B OOHOM YacTHOM
N3MepeHNN.

B. W3meHeHne OBIl npupoaHou
MMTbEBOW ByTUnMpoBaHHON BOAbl
CeHexckas B 5 NOBTOPHbIX
N3MepeHnax. * - pasnuuama  mexay

PasHbIMU  FIMHUSMU
poctoBepHbl (p<0.05).

B O3TUX TOYKax

C. WsmeHenne OBI1 npupogHon
NMMTbEBOW ByTUnMpoBaHHON BOAbI
[nunurpum B OLHOM YaCTHOM
N3MepPEHUN.

D. W3meHeHne OBIl npupoaHou
NMMTLEBOW ByTUnMpoBaHHON BOAbl

Munurpym B 5 NOBTOPHbLIX N3MEPEHUSIX.
** - pasnuuma mexagy pasHbiMu JIMHUSMUA
B 3TUX TOYKax goctoBepHbl (p<0.05).
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DAEKTPONPOBOAHOCTb BOAbl UBMEHAETCA Nocae 0bpaboTkm NK-06Ay4YeHHbIM

BOAHbIM a3pPp0O30AEM B TEHEHUNE 7 MUHYT
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PucyHok 10. l/I3ameHeHne 3rekTpornpoBOAHOCTUM OYMLWEHHOW Boabl B TedeHue 40 cyToK B KOHTporsie
(obpaboTtaH aspo3orniem 6e3 NK) n obpasue, obpaboraHHom 1 pas npu nomowm NK- obrnyyeHHOro BOgHOro
aspo30ns . 11



CnekTpodoTOoMeTprnueckme oTAUUMA B TAaAOM BOAE, KOTOpPaA TadAa Npwu

obayueHuun UK 4000 HM (S wT. no 800 pW)
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PucyHok 11. Zenenas nuuua: nég taan npu t=1° C npu obnyyeHnn 5 MK-ceetogmoaamm ¢ gnvHon BornHel 4000nm B

nepeMeHHOM pexume no 3 cekyHabl. KpacHas nuHus — ANCTUNNMpPOBaHHAas BOAA; cepas NMHusA — obblYHas Tanas
BOAA. 12



OT1Anumna UK-cnekTpa Tanom BoAbl, NOAYHEHHOU NPU OBAYyHEHUN
Abaa npu nomouwm NK-amoaos Bo BpeMa TaaHma (5*800 pW)
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PucyHok 13. Cnektp UK-nponyckaHna Tanon BoAbl, NOSIydEHHOW B pesyrnbraTte TasHUs
nbaa npu NK-obnyyeHnu ¢ annHon sonHbl 4000 HM.
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NHransaunm NK-obpaboTtaHHbIM BOAHBLIM a3po3orieM npmBoadaTt K yeenuveHuto OAA CrnioHbl 300pPO0BbIX
OOHOPOB;

[MoBbiweHe OAA conpoBOXOAETCH YBENUYEHUIO COAEP)KAHUA aHTUOKCUOAHTOB CIHOHbI;

Obpabotka WK-0bny4yeHHbIM BOAHLIM a3po3orfieM Apo3odun yBennyimBaeT BbPKMBAEMOCTb MYX B
OObIYHbIX YCIOBUAX N B YCITOBUAX OKUCIIUTENBLHOIO CTPecca;

In vitro obpabotka NK-0bny4yeHHbIM BOAAHBLIM a3p030S1eM

noMoraeT 4acTU4YHO COXPaHUTb aKTUBHOCTb (PEPMEHTOB MPU TEPMUYECKON U OKUCIUTESTbHOU
OeHaTtypauuu;

noHmxaeT OBl npupogHbIX BOA;

N3MEHSET AMHAMUKY N3MEHEHNS 3NEKTPONPOBOAHOCTU AUCTUNNIMPOBAHHOW BOAbI.

Ob6paboTtka nega VK 4000 HM BO BpeMst ero TastHusi NpuBoOaMUT K

nosierieHnto nuka 270 HM B CeKTpe MNornoLweHns;

n3meHeHuam B cnektpe UK-nornouweHus.

6. K 4000 HM oKasblBaeT BNuMAHME Ha BOAHbLIE PaCTBOPbLI N Vitro v in Vitro npeanonoXuTenbHO,

briarogapsi UISMEHEHUIO OMHAMMUYECKUX N OKUCINTENbHO-BOCCTAHOBUTENBHbLIX CBOWUCTB BOAbI, NpuaaBas
en cBonCTBa, cxoxue ¢ EZ (exclusion zone) Bogon, noapobHo onncaHHoun k. [Nonnakom.
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The device consists of a humidifier, excitation unit and a control unit. The method involves
humidification of the carrier air with water microdroplets, irradiating it with infrared
electromagnetic energy and treatment of bulk water or other objects with the irradiated humid
air. Unpurified ambient air with initial humidity of 25-30% is used as the carrier gas. The
pump (in) takes in ambient air and presses it through the diffuser to water in the humidifier
glass container. The pump (out) takes the humidified air above water in the humidifier glass
container and presses it through the quartz glass tube of the excitation unit. Each pump
creates an air output of 3—4 L per minute. The pump membrane is made of medical grade
silicon rubber. The humidified airstream (70-85% humidity) goes to the excitation unit
equipped with 24 LEDs, a heat sink element and a thermo sensor. The humid air goes
through a 40 mm long quartz glass tube with an inner diameter of 3 mm. Within the glass
tube, the water vapor absorbs energy that is emitted by the LEDs placed around the tube at a
distance of 2.3 mm. The diameter of each LED is 4.7 mm, and they emit IR energy at about
4000 nm with a beam cone of 30°and the output power of 700 pW. The control unit allows to
switch the LEDs off and to obtain the non-irradiated humid air for control measurements. After
exiting the excitation unit, humid air exits the device through the 70 cm long flexible plastic
outlet with the inner diameter of 3.2 mm.
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The method of TAA measurement was adopted from Rice-Evans and Miller [23]. According to
this technique, 20 pl of saliva were mixed with metmyoglobin to a final concentration of 2.5
UM, ABTS (150 uM), and hydrogen peroxide was added to a concentration of 75 uM to
initiate the reaction. Saliva antioxidants suppress ABTS* radicals that are generated in the
course of the reaction of ABTS with ferrylmyoglobin radical species. The latter is formed in
the course of interaction of metmyoglobin with H,O,. Ferrylmyoglobin is required to perceive
an electron from ABTS to form ABTS* radicals. ABTS (5 mM) was prepared by dissolving
0.02743 g of ABTS in 10 ml of 0.05 M phosphate buffer, pH 7.5. All mentioned reagents were
purchased from Sigma-Aldrich (St.Louis, USA).

A 0.5 M H,0O, solution was prepared by diluting 515 pl of 30% H,0, to 10 ml in phosphate
buffer. A working solution of 450 uM H,O, was used for the antioxidant assay, which was
prepared by diluting 45 ul of the previously obtained solution to 50 ml with phosphate buffer.
Trolox (2.5 mM) was prepared by dissolving 0.156 g of Trolox (Sigma-Aldrich, St.Louis, USA)
in 250 ml of phosphate buffer. The reagents were mixed as follows: 20 ul of saliva, 489 ul of
buffer, 36 yl of 70 uM metmyoglobin, and 300 ul of 5 mM ABTS with vortexing for 2 minutes.
The reaction was started by the addition of 167 pl of 450 uM H,O,. The reaction mixture was
transferred into a 1-cm cuvette in a spectrophotometer. The absorbance is measured at 734
nm for 5 min. The blue-green color was suppressed as the antioxidants of saliva quenched
the radicals. This suppression is proportional to the TAA of saliva and can be compared to the
standard activity of Trolox.



The FTIR measurements were carried out with an infrared spectrometer with Fourier transform
(Thermo Scientific), equipped with a temperature-controlled semiconductor diode laser, of an
optimized beam splitter KBr from 7800 to 350 cm1 optimized in the middle infrared (Fig. 5). A
standard detector - deuterated triglycine sulfate electrically cooled (TEC) with rapid recovery

(DTGS) for maximum linearity of response, a background reference was taken with the empty cell
before measuring a series of samples.





