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B nocnegHee Bpemsi LWIMpoko obcyxaaeTca BONPOC O MOCPEAHNYECKON PO SHAOTENNANbHbIX
Ba30aKTMBHbIX MEeTabonMTOB MNpW BO3OENCTBUM  PasfMuYHbIX  [Mana3oHOB Mofned U - ux
MHTEeHcuBHOCTen. Cpean MeTabonuTos, BbipabaTbiBa€MbIX MUKPOCOCYOUCTBIM 3HAOTENMEM, OQHUM
13 Hanbornee 4yBCTBUTENbHBIX K OEWCTBUIO 3MNEKTPOMArHUTHbIX uanydeHunin (OMW) B HacToswee
Bpemsi paccmatpmBatoT okcng asota (NO). Tak, CyLecTBYOT HEMHOMOYUCIIEHHbIE NMTEpPATypHbIE
JaHHble, B KOTOpbIX MpeanonaraeTcs, 4YTO B peanu3aumMm Ouonormdeckux acdeKkToB
HM3KOMHTEHCMBHOro 3MU kpaviHe Bbicokon YacToThbl (KBY) NO MoXeT urpaTb onpegerneHHyto posb.

OpHako 3TV [aHHble BeCbMa HEMHOIOYUCIIEHHBI U MPOTUBOPEYUBLI, B CBA3N C YeM TPyOHO
coenatb kakvme-Hnbyab onpeferneHHble BbIBoAbl MO 3Tow npobneme. oatomy Bonpoc 06 yyactun
NO B MexaHu3amax OuomnorM4yeckoro OewcTBUSE HU3KOMHTEHCMBHOIO MUMSIMMETPOBOrO  (MM)
N3Ny4YeHNss OCTaeTCs OTKPbITbIM U ABMASETCS LeNbio HAaCTOALEro nccrneoBaHus.

B uccnepgoBaHuu npuHUManu yyactue 28 CTy[AEHTOB-BOSIOHTEPOB XXEHCKOro rnona B Bo3pacTte
21-23 roga, ycnoBHO 340poBbix. KBY-Bo3gencTBuMe — OCYWECTBAANOCL € MOMOLbLIO
TepaneBTudeckoro reHepatopa «KBY. PAMEQL. 3KCIEPT-01» (Npon3BOACTBO  HAy4YHO-
nccriegoBartensckon nabopatopum «Pamepn», r. [JHenponeTpoBcK). TeXHWYECKUE XapaKTEPUCTUKU
reHepartopa: paboyas gnvHa BonHbl 7,1 MM, 4actoTa uanydenus 42,4 [Ty, NAOTHOCTbL MOTOKa
MoLHocTn obnyyenns 0,1 mMBT/cm2. Bosgencteue ocyuwectBnanoce no 30 MuMHYT Ha obnactu
Guonormyeckn akTMBHbIX Tovek: GI15 npaBoro nnevyeBoro cycraBa M Ha cMMMeTpudHble E-34, RP-
6, Gl-4 . Bbibop aTux Todek 0O6yCrnoBMEH NX OOLLEYKPEeNnnALWUM U CTUMYIMPYOLLIEM AEACTBUEM Ha
opraHusm.

B npouecce uccnemoBaHus B nna3mve KpOBWM OMpefensnn OuoXuMuyYeckne nokasaTenu,
XapaKTepuaylLlne WHTEHCMBHOCTb OOMeHa L-aprMHMHa no [ByM anbTepHaTMBHBIM - MyTSM
mMeTabonmama (HEOKUCTTUTENBHOMY aprMHas3HOMY M okucnuTenbsHoMy NO-CUHTasHOMY).

MHTEHCMBHOCTb HEOKUCIUTENbHOTO  MeTabonmama oueHuMBanu, OMNpenensis akTMBHOCTb
aprnHasel (HMonb / MMH Mr 6enka) u cogepxaHne mMoyeBuHbl (HMonb/Mr 6ernka), obpasytoLerocs
npu pabote aToro hepmeHTa. IHTEHCMBHOCTb OKUCNUTENbBHOW Aerpagaumm apruHnHa, npy KOTOPoW
CUHTE3MpyeTCcs OKcuA, a3oTa de NovOo OUEeHMBanmM Mo akTUBHOCTU pasnmyHbix n3odgepmeHToB NO-
CYHTa3bl — KanbLWN3aBUCUMOW KOHCTUTYTMBHOM CNOS (nMonb / MuH Mr  Genka) wu
KanbuunHesasucumon mHayumbenbHon (iINOS, nmonb / MuH Mr 6enka ), a Takke Mo YpPOBHIO
OKUCMEHHbIX CTabunbHbIX MeTabonutoB okcnaga asota: Hutput- (NO, -, nmonb / Mr Genka) u
HuTpaT (NOs-, HMonb / Mr 6enka)-aHMOHOB.

OueHnBanu Takke MHTEHCUBHOCTb PEYTUIM3aLUMN HUTPAT-aHNOHOB AN HEOKUCHOMO pecuHTe3a
okcuaa asota, onpegenss HAL®-3aBucumyto HATpaTpeayKTasHyt akTUBHOCTb (HUTpaTpeaykTasa,
HMOINb / MVH Mr 6enka).

Cratnctnyeckas obpaboTka pesynbTaTOB WMCCIEeQOBaHWs NpoBoAuNnach C MCMONb30BaHUEM
cratuctmyeckoro naketa Microsoft Excel m nporpammHoro naketa «STATISTICA — 8.0».
[ocToBepHOCTE pasnuunii onpegensnach no t-kputepuo CtetogeHTa npu p<0,05.

Kak nokasanu pesynbTatel uccrnegosaHus, nocne 10-tukpatHoro KBY-Bo3genctsus
Habnodanock CHWKEHWE COOAEepXaHWs HUTpuT-aHuoHa Ha 53,8 % (p<0,05), ymeHblueHune
OTHoweHus aprmHa3a/NOS Ha 73,1 % (p<0,05), 3Ha4MTENbHOE MOBbLILIEHNE AKTUBHOCTYU
KOHCTUTYUMoHHOro de novo cuHTeda NO (cNOS) Ha 426 % (p<0,05) 1 NOBbIWEHWe aKTUBHOCTM
cymmapHor NOS Ha 356 % (p<0,05). T[lokazaHHOe HamMu yMEHbLUEHME BENUYUHbI OTHOLLEHUS
aprnHa3a/NOS ykasbiBaeT Ha TO, 4yTo OMW KBY 3HauMTenbHO M [JOCTOBEPHO MOBLIWIAET
OKUCIUTESbHBIN MeTabonMam apruHnHa, NpMBoasaLWni kK cuHTedy NO 3a CHET CHUXKEHWNS] aKTUBHOCTU
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€ro HeOoKMCNUTENbHOro aprmHasHoro metabonuama. B Toxe Bpemsi, mockonbKy nosbiweHne cNOS
COMPOBOXJAETCA [OCTOBEPHLIM CHWKEHMEM  LMPKYIMPYIOWMX MYFIOB HUTPUT-aHUOHa MOXHO
3akniounTb, YTo KBY-BO3gencTBmMe CTUMYNUPYET HUTPUTPEAYKTasHbl MyTb (pPeyTUnmu3aumMoHHbIN)
obpa3oBaHust okcaa a3oTa (BOCCTaHOBIEHWe HUTpUT-aHuoHa B NO) 0gqHOBPEMEHHO C aKTuBaLumei
KOHCTUTYUMOHHOro de novo cuHTesa NO.

Takum o6pa3omM, pesynbTaTbl HACTOSLLErO WCCNEeAOBaHWA CBUAETENbCTBYIOT, 4YTO B
peanu3aumm adpdektoB MW KBY HenocpeacTBeHHO y4acTByeT cuctemMa cuHTesa NO.
Bosgenctene OMU KBY-amnanasoHa, BO3MOXHO, SIBMSIETCSI  €CTECTBEHHbIM (PU3NONOrMHECKNM
perynaTopom akTMBHOCTM aHAoreHHoro NO B (u3MonorMyecknx cuctemax opraHmsama nyTem
yBenuyeHna ero npoaykuumn scneactane aktusaumm NOS.

INFLUENCE OF MILLIMETRIC RANGE ELECTROMAGNETIC RADIATION ON SYSTEM OF
OXIDE NITROGEN SYNTHESIS

Ravaeva M.Yu., Chuyan E.N.

National Tavrida Vernadsky University, Simferopol, Ukraine
e-mail: mravaeva@ukr.net

The question about intermediate role of endothelial vasoactive metabolite under influence
electromagnetic fields (EMF) of different ranges and intensities is discussed widely last time.

Oxide of nitrogen (NO) is one of the most sensitive metabolite for the action of electromagnetic
radiations is produced by microvascular endothelium.

There are few statements, whereas it s suggested, that oxide of nitrogen can play some role in
realization of biological effectiveness by the action of electromagnetic radiations of extremely high
frequency (EHF).

But, this statements are not numerous and contradictory, and thus, there is no any determined
conclusions about this problem.

The goal of this study were researches of the NO involvement in the mechanisms of the
biological action of electromagnetic fields of a millimetric range.

To reach the goal in the present study researches on 28 student volunteers (females, 21-23,
health) were conducted. The millimeter radiation leaven was performed by therapy generator, "EHF.
RAMED. EXPERT-01» (A - 7,1 mm), exposure — 30 minutes, localization - the area of symmetric
biologically active spots Gl-4, E-34, RP-6 and GI-15 of right brachium joint in a 10-day daily. This
spots are selected in the investigation because there is stimulate and health-improvement actions in
the organisms.

Biochemical data were determined in the plasma of blood during the process of research.
These data characterize intensity of exchange of L-arginine on two alternative ways of metabolism
(nonoxidizing arginine and oxidizing NO-synthase). Intensity of nonoxidizing metabolism was
estimated by activity of arginase (hmole/mines of mg of albumen) and content of urea (nmole /mg
of albumen), appearing during work of this enzyme.

Intensity of oxidative degradation of arginine was estimated by activity of different isoenzymes
NO-synthase — calcium-dependent constitutive cNOS (pmole /min mg of albumen) and calcium-
independent constitutive iNOS (pmole /min mg of albumen), in addition by the level of oxidized
stable metabolite NO: of nitrite- (NO2 -, pmole /mg of albumen) and nitrate (NO3 -, nitrate-
reductase)-anions.

The reutilization intensity of nitrate-anions for unoxydic resynthesis of oxide nitrogen was
estimated. This allows to estimate NADP-dependent nitrate-reductase activity (nitrate-reductase,
pmole /min mg of albumen).

Statistical data processing was carried out using statistical package Microsoft Excel and
program package of "STATISTICA - 8.0". Distinction authenticity was determined by t-testing
Student's at p<0,05.

The results of the research state that multiple (10 daily) EHF-influence lead to decline of
maintenance of nitrite- anions by 53,8 % (p<0,05), decline of relation arginase/NOS by 73,1%
(p=0,05), significant increase of constitutional de novo synthesis NO (cNOS) activity by to 426 %
(p=0,05) and increase of total activity of NOS by 356 % (p<0,05). Decrease of relation
arginase/NOS indicate that EMR EHF leads to significant increase oxidizing metabolism of arginine,
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resulting to the synthesis of NO due to the decline of activity of it's nonoxidizing arginase
metabolism.

In this time, increase of cNOS is accompanied by with the decrease of activity of circulatory
pools of nitrate-anions. This fact allowed to make a conclusion, that EMR-influence has stimulate
action on the nitrate-reductase way (reutilization) of oxide nitrogen formation (renewal of nitrate-
anions to NO) simultaneously with activating of constitutional de novo synthesis of NO.

Therefore, system of synthesis of NO directly participates in realization of EMR EHF effects.
EHF- influence is the physiological regulator of endogenous NO activity in the physiological systems
of organism by the increase of his products by way of activating of NOS.
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