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MBanos 10.4.", Manbcarosa K.A.!, Tatyp B.10.?, Becuun C.T.°%, MBanosa H.A.%, 3u6opos B.C.°
CBY-usny4eunme Bogbl B aHaINTUYECKUX CUCTEMAX

— MIEHY HAX 6romennuMHcKoi xumuu uM. B.H. Opexoenya, 119121, Mockea, MoroauvHckaa yn., A. 10

— DoHA NepCneKkTUBHEIX TeXHONOrWA 1 HoBauwmi, 115682, Mockea, Lunwnosckasn yn., 0. 64, 1, 147

— 000 «®hupma PAC», Mockea, 105082, Mockea, Bonelias Moyrosas yn., 4. 22

— ®re0Y BrO «Mockosckas rocyaapcTBeHHas akafemus BETEPUHAPHOM MeauLmMHbl U BuoTexHonorum um. K.WU. Ckpaburar,
109472, Mockga, yn. Akanemuka CkpabuHa, a. 23

5 — OBbegUHEeHHbIRA MHCTUTYT BbicOKUX Temnepatyp PAH, 125412, Mocksa, yn. Wbkopckas, a. 13, ctpoeHue 2

1
2
3
4

O6napyicero, 4mo npu MeXaGHUHECKOM Bos4ciicmsun Ha 804y sosHuxaem usayqenue 8 CBY-guanasone. Imo us-
Ay4eHue 6BLA0 3aPeIUCMPUPOBAHO NPU mMeMnepamypax sogbt 86ausu obaacmeil Pazossix nepexogos sovt, Q6napyocen-
Hblll 3PEKT MONCEM BOSHUKAML 8 PASAUMHBLX OUOAHAAUMUHECKUX CUCTIEMAX, CBSLZAHMHBIX C JEUNCCHUCM B HUX BOJHBIX
pPAcMeopos, U BAUAMDb Ha pesyabmamst buoarnaiumuxeckux usmeperuii. QO6rapyiceHHbIil AhPEKM B0SHUKHOBEHUS He-
PABHOBECHOZ0 MUKPOBOIHOBOZO UBAYUCHUS BOAMOL cpeibl (ABASIOWEICA OCHOBHBIM KOMNOHEHMOM op2aHusma) 8 obaa-
cmu memnepamyper 38—39°C, mo ecmp 8 obaacmu nosviwieHHol MeMNeEpamypel 0p2aHU3MA, KOTIOPAS CONPOBONCAALT
BOSHUKHOBEHUE NAMOAOWUHECKOZ0 COCIMOTHUA YEA08EKA, MOKcEm ObiMb UCNOAbSOBAH AAS COSAAHUSL HOBLIX HEUHBAZUS-
HbIX MEMOoA08 AuaiHocmux 3aboaesanuil.

Kaluesnie caosa: waacmepm soger, CBY-usayuenue, mexanudecrkoe sosgelicmeue.
Jan uarnposanua: [lamoaozuvecrkan dusuoaoius u sxcnepumenmanvras mepanus. 2015; 59(4): 78-81

Ivanov Yu.D.!, Malsagova K.A.!, Tatur V.Yu.?, Vesnin S.G.3, lvanova N.D.%, Ziborov V.S.5

Microwave emission from water in bioanalytical systems

! — Institute of Biomedical Chemistry, Moscow, Russia

2 _ Foundation of Perspective Technologies and Novations, Moscow, Russia

3 — RES Ltd., Moscow, Russia

4 — Skryabin Moscow State Academy of Veterinary Medicine and Biotechnology, Moscow, Russia
S — Joint Institute for High Temperatures of Russian Academy of Sciences, Moscow, Russia

Mechanical stimulation of aqueous protein solution was found to be accompanied by electromagnetic radiation in the
superhigh frequency range. This radiation was observed at solution temperatures near the phase transitions of water. This
effect may occur in various bioanalytical systems, associated with injection of aqueous solutions in these systems, and
may have impact on the results of bioalytical measurements. The discovered effect of generation of nonequilibrium micro-
wave emission of water medium (which is the main component of the organism ) in the 38—39°C lemperature range, i.c.
in the range of elevated temperature of the organism (which accompanies pathological condition in humans upon inflam-
matory diseases, i.e., infactious etc. ) may be used for development of new non-invasive methods of disease diagnostics.

Key words: water clusters, SHF emission, mechanical impact.
For citation: Latologicheskaya Fiziologiya I eksperimentalnaya terapiya. 2015; 59(4): 78-81
For correspondence: Ivanov Yu.D., e-mail: yurii.ivanov@rambler.ru

Boza sBAsercs oCHOBHBIM KOMITOHEHTOM B OPraHU3ME.
Ona CAYHT M OCHOBHOM COCTAaBASIOIEH YACTBIO PACTBO-
pOB, MCMOAB3YeMBIX B GHOaHaAWTHUecKHX cHcremax. Kak
H3BECTHO, BOJA LIpeACTaBAsieT M3 cebi He OZHOPOAHYIO, &
CAOMHYIO CTPYKTYPY, CIOCOOHYIO 0OpasoBbIBATh PasAHY-
Hble (DAYKTYHDYIOIIHE ACCOLMATDI, KAACTEPBL JTH KAAcTe-
PbI MOTYT ObITh KaK HAHOKAACTEPAMH C AMHEHHBIMH pasMe-
pamu opsazka 1 uv u ¢ Bpemenamu peraxcauun meree 1 He,
TAK M TUraHTCKUMH (110 CPaBHEHHIO ¢ HAHOMETPOBBIMH KAd-
cTepaMH) TeTepo(asHbIMH CTPYKTYpaMH C pasMepaMH

BIAOTB 0 AOACH MMAAMMETpPA H BPEMEHAMH PEAAKCALIHH
6oree 10 ¢ [1]. B GromemummHckix mecAesoBarmsx mpu
HCTIOAB30BAHMH A260PATOPHBIX AHAAHTHYECKHX CHCTEM,
B TOM YHCAE€ HAaHO- H MHKDO(AIOHIHBIX CHCTEM, TaKHX, KaK
orrrudeckre  Guocercopnl [2], Hanonpoeoarbe geTeKTOPDI
[3], ACM-gummmr cucrembr [4], kax npaBuAo, HHHUMH-
PYETCsl MEXAHMYECKOE JIBMKEHHE BOJAHBIX PACTBOPOB AN HX
BROsa B aHaausatop, (Quenngno, NpH ABHAGEHMH BOZHOIO
pacTBopa (B TOTOKE) MPOUCXOJHT MEXAHHYECKOE BOBAEHCT-
BHe CTeHOK (TpyOOK, HAKOHEYHHKOB) Ha PAacTBOpP, H, KaK

Jan woppecnongennan: Hsanos FOpuii Jmumpuesuu, pokrop 6HoA. Hayk, mpog., pyxoBozuTeAb Aab. HamoGuorexmorormn (DIBHY
HHH 6romezunuuckoii xumun um. B.H., Opexoppua, e-mail: yurii.ivanov@rambler.ru
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CAG/ICTBUE, MOIYT BOSHHKATb H3MEHEHHs CAOKHOH CTPYK-
Typbl BogHOro pactEopa. Panee mamu 6blA0 OGHapy2eHO,
YTO 9TO COMPOBOJIAETCS TAKUM SBACHHEM, KK IeHEalHsl
saextpuaeckoro sapaga |5]. Tarese bl mokasanu npu
amaAM3e BOHBIX PACTBOPOB C HUBKHM CojieprKarmeM Oeaxa,
Y10 BASKTPHHUECKAs CTHMY LS B THIareploBOM JHariasoHe
[OBbIIAET B(PQEKTHBHOCTh KOHUEHTPHPOBAHMs OeAka H3
06beMa aHAAMBMPYEMOH KHAKOCTH Ha TOBEPXHOCTH [6].

Leaio uccacsosarus 6pIA0 OBHAPYEHHE SACKTPO-
MArHUTHOTO MBAYHEHMs BOABI IIPH €ro MEXaHHUECKOM
B036Yy2IeHUH B THTATEPIIOBOM JHArla30He B PASHBIX TeM-
[epaTypHBIX JMANasOHaX. | eMrepaTypHbIE /Hara3OHbI
HCCAe/IOBaHEH BbIAH BBIGpaHbl HCXOZAS M3 TOTO, YTO HAM-
foree KpurHyeckne 9Q@eKThl OyAyT IPOABAATLCH
B YCAOBHAX, KOTJa BOZHAsA CpeZa HCTIBITBIBAET DOABIIHE
M3MEHEHHs (DH3MKO-XMMHYECKHX  XapaKTEPHCTHK,  a
MMeHHO, BOAH3N obracTell (pasosbix mepexogos [7]:

1) «HMBKOTEMIEpaTypHBIA» auanason — BOAMSH
TeMIIepPATYPB! TIAABAEHHS AbJR;

2) «cpeaHeTeMIepaTypHbIH» AHANIA30H KOMHATHOH
TEMIepaTypbl, IPH KOTOPOH NPOBOAATCA MHOIHE GHOAO-
TMYECKHE SKCTEPHMEHTDI;

3) «BbiCOKOTEMNEpATYPHBI» AuanasoH, okoro 37°C
—_ TeMmepaTypa (PYHKLUMOHHPOBAHHSA YEAOBEYECKOTO Op-
raHusMa.

B pesyasrare mccaesoBaHMit  ObIAO oBHapyHEHO
CBY-usayuense Bopi (reHepayus) TOCAe MEXaHHHECKOrO
BOBZEHCTBMA HA Hee B TPeX BbIOPAHHbIX TEMIIEPATYPHBIX
avarasonax: Tipu Temneparypax ~7 C, ~22°C n ~39°C.

Merognxa

JlenomizoBantas, yAbTpauucTas Boja OblAa IOAyHe-

ua Ha ycranoske Milli-Q System (Millipore, USA).

Hsmepenue spKocmHoil memnepamypet
8 CBY -guanasone u HK-quanasone

MspectHo, 4T0 B COCTOAHHH TEPMOAMHAMHYECKOrO
paBHOBecHs A0Gast Cpefa MBAYUAET CTIAOLIHOM CIEKTP,
B ToM uucre B undpaxpaciom 1 B CBY-auanasonax.
HTeHCHBHOCTD HSAYHYEHHs B Ka:J0M M3 9THX JHManaso-
HOB BBIPAMAETCS Hepes BEAMMHHY APKOCTHOH TeMIiepa-
Typ. B cocrosmum paBHOBecust APKOCTHask TEMIIEPATYpa
navepernan 8 CBY-auarasone (T ), pasHa spxocT-
Hoft Temnepatype usmepentoil 8 IK-ananasone Cl )

B obiem cAydae, 3aBHCHMOCTD APKOCTHOH TeMIIepa-
Typbl CpeaBl OT BPEMeHH B PAsHbIX JHaNa3oHaX MOZET
PASAHYATHCS, UTO YKasbIBAET Ha IOSBACHHE HEPABHOBEC~
HOTO H3AYHYEHHS.

B pa6ore NPOBOAMACH MOHHTOPHHT HBMEHEHHS COOT-
HOIIEHUS BEAHIHH | cpy B | g IOCAE MEXAHHUECKOIO BOS-
ZeiicTBHSL Ha BOZY. y3Mepenuii 6bIA HCIIOAb30BAH
paguomerp RTM-01 RES (Poccus) ¢ momompio xoto-
POTO ONPEZIEAAOCD DAEKTPOMATHHTHOE HBAYYEHHE CPE-

gpr: Ty — B CAyYAe H3MEPEHWH B CBY-auanasone u
4 — B CAyuae HSMEpEHHH B HK- auanasone.
CBY-guamason  cocrasaan  3,4—4,2 o (uam

7,1—8,8 cm), MK-auanason cocrasasa 8—13 mxm.
JlAst perncTpanuy H3AYHEHHs HCIIOAB30BAAACH INTbIPEBAst
AHTEHHA, COSMHEHHAA C PA/MOTEPMOMETPOM. | O4HOCH
uameperns Temmepatypst cocraBaira 0,1°C.

Mexanuueckoe gosbyxcgenue s04ul

Mexarmieckoe BosOy2s€HHE BOAbI OCYILECTBASAOCD
NOCPECTBOM  THIeTHpOBanMs  (MHGKEKIMH) — PacTsopa
(V =1wma) B usmepurersHoii suefixe. B xadecrse naarn-
HOl TEMITepaTypbl M3MEPEHHH HCIIOAB3OBAAOCH HAYAABHOE
snagerve T, a0 muneruposanns. O6umii ofbem pacTBopa
HanoAsemyst sediku coctasan 6 ma. Mecaeaosarma npo-
BOAMAKCD TIPH CAEZYIONIMX TEMIIEPATypax: «HABKOTEMIIEPa-
rypupii» aparason (T, ~5—7°C); «cpegmeremmepatyp-
nprit» auanasos (T, ~20—22°C); «BbicokoTemmepaTyp-
wptit» guarason (T, ~36—42°C).

[Mpn momwsentofl TemuepaType — H3MEpPHTEAbHAS
sefiKa YCTAHABAMBAAACH B OXAGX/IEHHYIO BOAsHYIO 6a-
mo. JlAs ycTaHOBAGHHS TEMIIEPATyPbl B «BBICOKOTEMIIE-
paTYpHOM» ZMATIA30HE TAKwe HCIOAb3OBAAACH BOASHAT
6ansa ¢ TepMOCTaTOM.

PesyabTraTnl u ofcyxgenne

OcHoBHble Pe3yAbTATHl DKCIIEPHMEHTOB TPHBE/CHDI
na pucynke. Hauarsnoe snadenne T HCTIOAD30BAAOCD
B KAUECTBE TEMITEPATYPDI BOABI, LIPH KOTOPOH NPOBOAHA~
cA SKCIEPHMEHT, T.€. JAS OTHECEHHs TeMIepaTypHbIX
YCAOBHH 9KCIIEpUMEHTa K OJHOMY M3 YKA3aHHBIX BbILIE
TEMIIEpPATYPHBIX AUANAB0HOB.

«HusxomemnepamypHblii» Juandason

Ha puc. a mpeacTasAeH npuMep pe3yAbTaTa SKCTIEPH-
MeHTA B 9TOM TEMIepaTypHOM auamasone aaa soapl. Kak
BUAHO, HAGAIOZAETCA PeSKUil CTYMeHdaTbld poCT g -
BKAIOUAIOIMH B ce6s1 UMIIyAbCHOE BO3PACTAHHE BEAH'IHHDI
¢ 7,5°C no 15°C mocre MexaHWYeCKOro BO3ZEHCTBUS.
O6mee ysenmenne AT, cocrasiro ~7°C. Tlpu srom
peamauHa 1, HESHAYMTEABHOE MEHSIETC OT BPEMEHH
p6ausu 3°C (AT, ~1°C). Do osnauaer, YTO BOSHHKAET
nepasosecroe CBY-nsayuenye sozpr mocae ee mepeme-
[LIMBAHMS, TO €CTb MIOCAE MEXaHH4EeCKOro BO30ymACHHA.

«Cpearememnepamyprotii» Auanaso

[Tpu 22°C zas BoAbI TOCAE €€ MEXAHHYECKOrO BO3-
GysacHHs HAGAIOAAETCS TIAABHBIH POCT CBY-curnana
T (AT sy ~0,5°C) B Tevenme 20 vmn, npy npaxrie-
CKH HEHSMEHHOM HAKAOHe 6as0Boil aunmn Ty (puc. 6).
1o 03HAuAeT, YTO HaOAKAAETCS MOABAEHHE MAABHO Ha-
pacratomeii CBY-reneparpu BoAbl noCAe e¢ MEXaHH'C-
CKOTO BO30Y2K/CHHUIA.
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PeaynkTaThl M3MEPEHUA SPKOCTHON Temnepartypbl 8 CBY-pwanasoHe
Teae (CTUIOLIHAA MAHWA) W B MHDPAKPACHOM ManasoHe Ty (npepuiBu-
CTas HKS) B BOLE. BepTUKanbHLEIMKU CTPE/KaMU yKasaH MOMEHT Mexa-
HUYECKOrD BO3OENCTRUA HA XNAKOCTb:

a — HU3KOTEMNEPATYPHbIA AManasoH; 6 — cpeaHeTeMNePaTypHBIA va-
Ma3oH; B — BhICOKOTEMNEpaTypHbIf AuanaacH. Mo ocu X — Bpems uaMe-
DPEHVIA, MWHYTHE 110 0CK Y — BENW4WHA APKOCTHOR TeMNEpaTyphl, rpagy-
Chl.

«Buicokomemnepamypnotil» Auanason

Kax nokasaHo Ha puc. B, TIOCAE MEXaHHYECKOTO BO3-
6yzeHus1 BOAbI HaOAIOZAAOCh HMITYADCHOE YBEAHIEHHE
Ty 12 ~0,7°C B reyenne 20 c n nocaeayromuii cnas Ao
npexuero yposusi, [lpu srom Ty pesko cmagara (na
5_-10°C), nocae €ero Taxofl MOHHAEHHBIA YPOBEHD |
nabarozarca B teserme 300 c. To ecrn, Habarogaroch
3HAYHTEABHOE pacXOMAeHHe | gy H T TOCAE MEXaHH-
YeCKOrO MepeMeNHBAHUsT CPEAbI, UTO 03HA4aeT MOsSBAE-
mue HepaeHorecHoro CBY-usayuenus.

Taxum o6pasom, 6BIAO TIOKABAHO, YTO NIPH MEXaHHE~
CKOM BO36Y:KAEHUH KHAKOCTH HabOAI0ZAAOCh M3MEHEHHs
coorHomenusi  yposua CBY-usaysenma u  ypoBhs
WK -nsryuerus B6AM3M  (PASOBLIX IIEPEXOZIOB  BOADL.
[Tpuuem usmencuue yposms nepassosecoro CBY-us-
AYEHHS TIpH BO3OYMAEHHH MHIKOCTH OBIAO PAa3HBIM A
pasHblx obAacTell (Pa30BBIX NEPEXOOB. Tax, arn BogbI
B 0BAACTH KOMHATHBIX Temrepatyp 1y, = 22°C nabato-
zaroch mocTenenno Hapacraiomee CBY-nsayuenme.
Hapacranne CBY-usayuenus ceAsaso ¢ TeM, YTO IpH
MEXaHH4EeCKOM BOSOY2/ICHHH KHAKOCTH HHHIMHPYETCH
M3MeHeHHe COLepaHNs AbAOTIOZ0BHBIX CTPYKTYp B STOH
muaKocTH. A sHeprus mpeo6pPa30BAHHS ACLOBBIX KAAC-
repos Buizeasercst B Buge CBY-nsayuenus. Hacrora re-
HEPALMH 9TOTO M3AYYEHHsl COOTBETCTBYET BpaIlaTeAb-
HpIM Tepexoziam Bozbl u ruapokcuaa [9]. Honoe spae-
HHe BPAILEHHs MAKPOMOAEKYA B BOZE, Kak B rase, ObIAO
obHapy:eno negasso |10, 11]. Sra runoresa nogrsep-
zaercst pesyapraramu usmepenuss CBY-usayuenus s 06-
AaCTH TIOHHzKeHHBIX TemmepaTyp 1, ~6°C. B s1oit 06-
AACTH TPH MEXAHHYECKOM BO30Y:KAEHHH MKHAKOCTH Ha-
fA10zaeTCs cKauKooBpasHoe yBeanyenne | Ha 2. W
~6°C, yto Ha nopazoK GoAblle, YeM B 06AACTH KOMHAT-
HOH TeMmepaTypbl. B cOOTBETCTBHH € NPEJAOMKEHHOH TH-
[0Te30i, TAKOE CKAIKOOOPA3HOE YBEAHUEHHE | gy OH-
ZaeMoe, T.K. BEPOSITHOCTb MPeoOpasoBaHHs GOABIIHX
AbJOIIOJZOOGHBIX CTPYKTYp B ODAACTH HH3KHX TeMIEPaTyp
GoAbIIte, YeM B 0BAACTH KOMHATHBIX Temmepatyp. B 06-
AACTH BBICOKMX TeMTepatyp mopaaka 1y, ~39°C raxxe
HabAl0ZacTCs  TIOSBAEHHE  YPOBHSL — HEPaBHOBECHOTO
CBY-usAyuenus nocre MeXaHHYECKOTO BOBOYx</IeHHH
suaxoctr. ObHapy2KeHHbIH 2(QPEKT BOSHHKHOBEHHS HE-
ABHOBECHOI'O MHKPOBOAHOBOIO MBAYHUCHHs BOAHOH Cpe-
Abl, IBASIIOILEHCSA OCHOBHbIM KOMIIOHEHTOM KPOBH, B 06-
AACTH TIOBBIIIEHHOH TeMITepaTypbl OpPraHH3Ma, KOTOpas
COIIPOBOK/IAET BOBHHKHOBEHHE [ATOAOTHIECKOrO COCTOs-
HUsl YEAOBEKA NIPH BOCTIAAMTEABHBIX 3a60A€BAHMAX Ha-
NpUMep, HHQEKUHOHHBIX H Ap., MOMKeET GbITb HCTIOAb3O-
BaH JAAS CO3AAHMA HOBBIX HEMHBABHBHBIX CEPOAOTHHE-
ckux muarHocTux saboaesammii. Caegyer ckasatb, 4TO
y2ke CO3/IaHbl AMATHOCTHKH I10 BBIABAEHHIO PAJIA TIATOAO-
rHaecKux saborenanuii Ha ocuose amaamsa CBY-naay-
yenust TKaHeit marmenta [13].
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O6napyxeno usayuenve soant B CBY-znanasone
II0CAE MeXaHHUECKOro BO3/JeHCTBHS Ha Hee. XapakTep H
BeAMunHa usMenenue yposus CBY-usayuenus orauva-
IOTCSL AASl PASHBIX TEMIIEpATypHBIX AHAIIA30HOB.

Boza sBAsteTcsi OCHOBHBIM TIEPEHOCUMKOM BEILECTB
B OpraHH3Me, €€ JBHKEHHE AEXKHT B OCHOBE PabOTHI pas-
AMYHBIX CHCTEM OPraHM3Ma, B TOM YHCAE CEPJEYHO-COCY-
aucroit. C 9Toll TOYKM 3pEHHS HHTEPECHO OTMETHTD, UTO
B obracTy moHmenHsix Temneparyp soast (6°C) na-
6A107aeTCs BBIXOZ M3 aHaGH03a 3eMHOBOZHBIX M CTyTIeH-
yatoe cymectsennoe noppmenne CBY-usayuenus. To
€CTh, MO2KHO TIPEATIONOKHMTD, YTO BBIXOJ H3 aHabuosza
*KHBOTHBIX MOKET ObITb CBS3aH M CONPOBOMKJAATHCA HE-
paBrosecubiv CBY-uzaygennem.

[Tpn xomuatnof remneparype (~22°C) nabarozaerca
MaKCHMaAbHas (YHKIMOHAAbHAA AKTHBHOCTb HEKOTOPBIX
(JepPMEHTATHBHBIX CHCTEM TIOYBEHHbIX GaKTePHH, Kak HaMH
6b1r0 TokasaHo panee ¢ momombio ACM gas cytochrome
P450BM3 cucremer uz Bacillus megaterium [12]. Taxxe
5Ta TeMnepaTypa KoM(OpTHA A YEAOBEKa.

[lpy  mnoBbUmeHHBIX — TemiepaTypax,  IOpsAKa
38 —39°C, korza HabA0OZAETCA MATOAOTHYECKOE COCTO-
SHME YeAOBEKA TIPH TIPOTEKAHHH BOCIAAHTEABHBIK PO~
neccos, HabAloaeTcs eHepalus — HePaBHOBECHOTO
CBY-usayuenus, koTopoe, BO3MOSHO, CBA3AHO C PeEaK-
1Hel opraHMsMa 4JeAoBeKa Ha 3a6oAeBaHue.

O6napy:xeunnie a@pextn renepanun CBY B Boze
MOryT GbITb TOAE3HBI JASl COSAAHHA HOBBIX METOZOB
JHATHOCTHKH COCTOSHHs GHOAOTHYECKHX Cpej, CO3za-
HHe HOBBIX JMAarHoCTHK 3aboAeBaHui, TPHBOAAIINX
K TIaTOAOTHYECKHM COCTOSIHHAM HeAOBeKa. | aKike,
OIHCAHHOE SIBACHHE MOKET HCIIOAb3OBATHCA JAS CO-
S/IaHHs HOBBIX AEKAPCTB, 0OAAZAIOLIMX IOBbIIIEHHOMH
5(HEKTUBHOCTHIO.

Paboma 6baa noaaepacana Ilporpammoii pynaa-
MEHMAAbHBIX HAYUHBIX UCCACZOBAHULL 20CYAApCTMBEH-
norx axagemuii nayk na 2013—2020 zogwer u zpanma

PMDODH 15-04-08368a.

Crenennsn 06 aeTopax:
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