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Unbtbwpnunipyut  phdiwt  hwunwndl; bt Gphwih wghunwlwb
hwdwjuwpwinid

Qhunwlub nkudup’ Ykuu. ghw. gnljuinp, ypndtunp
N.2. Tupnhwiyut

Nwpunnbwlwh pinyhuwunubtp’ $hquwp. ghw. pnljunp, ypndtunp
9.£. Unwpbjjul
tuu. ghwn. phljutwudny
Q.[}. Ghpwlnuyu

Unwowwnwp juquulpym pnil 22 UL &wnwquypught pdoynipjul
b wypusdplbph ghnnwlju Enpnt

Uwnbkbwjununipjut yupnwwinipiniup nknh Yniuktw 2017p. hnjubtdptph
20-hu dwdp 14%°-ht, Gphwih whknwlwb hudwjuwpwind gnpénn 22 PO 2Z-
h Gktuwdhqhfuyh 051 dwubiwghnnwlwi junphpnh thuwnnd (0025, Gphwd,
Ujtp Uwunijjut th. 1, 502, jhbuwpunipjub duljniyntwn):

Uwnbkuwpnunipjwip  YJupkh b Swinpwbw] Bphwth whuwlub
hwdwjuwpwth gqpuyupwind:

Uwnbkbwjununipjut ukinuughpt wnwpyws k 2017p. ubynbidplph 19-hi:

051 Uwuttwghinwljwt junphpph ghtinujut
pupuninup, Jhu. ghwn. phljuwént, pngkun U.U. dupuunuiyui

Tema auccepranuu yrBepikaeHa B EpeBaHCKOM rocy1apcTBEHHOM YHUBEPCHTETE
HayuHblii pyKOBOTUTENb: JIOKTOp OMOJI. HayK, mpodeccop
I1.0. BapneBausu

O¢unuansHble ONIOHEHTHI: JIOKTOp (pH3.-MaT. HAyK, Mpodeccop
B.b. Apakensn
KaHAAOAT OWOJL. HayK
I'.P. Kupakocsu

Benymas opranuszanusi: HayuHblii 1IeHTp paAralluOHHON MEIUIIMHBI
H 0)K0oros M3 PA

3ammra muccepranun coctontest 20-ro oktsops 2017r. B 14% gacos Ha 3acenannn
CrenuanmupoBanaoro cosera 051 mo buopmsuke BAK PA mpu EpeBanckom
rocyaapctBeHHoM yHuBepcurete (0025, EpeBan, ym. Aneka ManyksHa 1, ET'Y,
OMOJIOTUYECKHH (aKyIbTET).

C  juccepranuei  MOXHO  O3HAKOMUTbCS B Oubnmoreke  Epesanckoro
roCyJapCTBEHHOTO YHUBEPCUTETA.

ABtopedepaT auccepranuu pasocian 19-ro centsopst 2017r.

VYuenslit cekperaps CnernpanusupoBanHoro cosera 051,
KaHAUAAT OWOJI. HAyK, JOUECHT M.A. llapcanansu
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BBEJAEHUE

AKTyanbHOCTE paboThl. B HacTosiiee Bpems 3JI€KTPOMAarHUTHOE HM3ITydCHHUE
(OMMH) nomyuaer mWUPOKOE NMPUMEHEHHE IOYTH BO BCeX 00JIAcTAX OHONOTHH U
MEIUIUHEL [I3BeCTHO, YTO HU3KOMHTEHCHBHOe OMI pa3inuHBIX Hana3oHOB,
Harpumep, BHAUMOTO, CBEPXBBICOKOYACTOTHOTO (CBY) u
kpaiiHeBbicokogacToTHOro (KBY) okaspiBaroT 3HAuWTeNbHOE BIHMSHHE Ha
(YHKIMOHAJIBHOE COCTOSHHE KJICTOK, TKaHed W opraHu3Ma B IeJoM. B TedeHme
nocieqaux 50-60 ner, OGmaromapss TEXHHYECKOMY IMpOrpeccy, MOSBUICA HOBBIM,
OHMONIOTUYECKN BaXKHBINA (DAKTOp OKpyXKarollei cpensl — paaudodactotHoe OMU,
KOTOpOe BKIIOYaeT u3nydeHue B npenenax oT 3 kI'm go 3000 [T, nHTEeHCHMBHOCTH
KoToporo moctosHHO yBemuuuBaercs (IlerpocsH m ap., 2001; Allen and Ross,
2007). YuutsiBas gaHHbIH (akT, Bcemupnas Opranusanus 3apaBoXpaHeHns BHECTa
TePMUH “DJIEKTPOMAarHUTHOE 3arpsa3HEHHE OKpYXawoled cpelsl’, KOTOPBIHA
oTpakaeT ()aKT YCTaHOBJIEHMS HOBBIX OKOJOTHMUECKUX YCIOBHH Ha 3emie.
HanGonpmiass 4yBCTBHTENBHOCTh K BiusHHIO OMU oOHapykeHa Yy BBICIINX
JKMBOTHBIX, OOYCJIOBJICHHAs BBICOKOH YyBCTBUTEIIBHOCTBIO IICHTPAJIbHON HEPBHOW
CHCTEMBI, CEepACYHO-COCYAUCTOM, SHIOKPUHHON 1 UMMYHHOH CHCTEM. DTO CBSI3aHO
C BO3pACTAOMIMM KOJIMYECTBOM >JICKTPHUUECKUX JIMHUH, paguo- ¥ TeIeCTaHIHUH,
CpPEACTB PAANOJIOKAINH U PaJHOCBSA3HU, PA3IHIHBIX YHEPTETHIECKIX M YHEPTOEMKIX
YCTPOWCTB, KOTOPBIE MPOM3BOMAAT EKTPOMATHATHOE U3ITydeHHE MHJUIMMETPOBOTO
muamazoHa (Benxwit wm  ap., 2001). Takum oOpazoM, B 1eiroMm mpobiema
Ouonornueckoil aktmBHOCTH OMM  pamgmonmamazoHa, B IOCHIEIHHE TOJBI
npuobperaer Bce Ooinbliee 3HaueHHe. lccnenoBaHue BO3JCHCTBUS JaHHOTO
¢m3ugeckoro (akropa OKpyKaromel cpexsl Ha OHOJOTHYECKUE CHCTEMBI, pa3sHOU
CIIOXHOCTH, SIBIISIETCS ONHUM W3 aKTyalbHBIX HAIpaBICHUH COBPEMEHHOM
OMOMEIUIIMHEI.

Lens u 3amaun uccnenoanus: Llenpio muccepTaliMOHHONW pabOTHI SBISIIOCH
HCCIIEI0OBAaHNE BIHSHHSA >JIEKTPOMAarHUTHBIX BOJH KpaiHEe BBICOKOW YacTOTHI Ha
(M3UKO-XMMHUYECKHE CBOMCTBA IIEJBHON KPOBH M €€ OTJEIbHBIX COCTaBisomux. B
YaCTHOCTH, MCCIIEIOBAHO BIMSHHUE 3TUX BOJH HA IUIa3My M 3PUTPOLUTHl KPOBU
KpBIC, a TakXke IPOBOJAWINCH MOJEIbHBIE 3KCIEPUMEHTBHl IO MCCIIEIOBAHUIO
BJIMSIHHSL 3TUX BOJH Ha anbOyMHH, B Ka4yeCTBE OJHOTO BAaXKHOIO OEIKOBOTO
COCTaBIISIOIIETO KPOBH.

Jinst ocyIecTBICHHS MOCTABICHHON e HaMHU OBUIM HPHHATHI K PEIICHUIO
CIIeyIOIue 3a/1a4uu:

- HccnenoBanme musanss OMU KBY Ha mMOBEpXHOCTHOE HATSHKCHUE ILIA3MBI
KPOBH KPBIC;

- HWsyuenue BIIUSIHUA OMU KBY Ha U3MEHEHUS BEJIMYUHBI
JJIEKTPOKMHETUYECKOTO MOTEHLMada M IUIOTHOCTH IOBEPXHOCTHOI'O 3apsija
IPUTPOLIMTOB KPOBH KPBIC;

- UWzyduenme BmusHms OMU KBU Ha pe3nCTEHTHOCTH W CKOPOCTH TeMOJH3a
SPUTPOIUTOB KPOBH KPEIC;

- Brmsnenne Bo3neiicteuss MU KBY Ha u3meHenne (ayopeclieHTHBIX CBOHCTB
CBIBOPOTOYHOTO aTbOyMIUHA KPOBH UENIOBEKA;

- Usyuenne Bmmsams OMM KBY Ha TepMOCTaOMIBHOCTH CHIBOPOTOYHOTO
a.]'ll)6yMl/IHa KpOBHU Y€JIOBEKA, IPU TIOMOIIN KPUBLIX ICHATYpAllUH.
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Hayunas HoBusHa: BmepBeie B paboTe NpOBOAMINCH  MOJETbHBIE
uccnenoBanusi 1o BbuiBIeHHIO dddexkra DMU KBU Ha kpoBb M ee OTAEIbHBIC
COCTaBIISIONIHE. B 3KCIIEpHMEHTaX HCTIONb30BAIHM TIa3MYy, SPUTPOLMTH KPOBHU KPBIC
U CBIBOPOTOYHBIN albOYMHH KpoBH 4enoBeka. Ha ocHOBaHMU MONTy4eHHBIX JaHHBIX
MI0Ka3aHo, YTO:

- Ob6myuenne OMUM KBY mina3Mbel KpOBH KpbIC INPHBOIUT K BO3PACTAHHIO
K03 GHIIIeHTa TOBEPXHOCTHOTO HATsDKEHMs. BenanHa N3MEHEHUS 3aBHCHUT OT
MIPOJIODKUTEIBHOCTH BO3/ICHCTBHSI.

- O6nyuerne ODMU KBY cycneH3nu 3pUTPOLUTOB KPOBU KPBIC MPUBOIUT K
W3MEHEHUIO  IUIOTHOCTH  MOBEPXHOCTHOTO  3apAfga M BEIHYMHBI
JNEKTPOKHMHETHYECKOTO MmoTeHnuana. OOHapykeHO, 4YTo BenumuuHa 3ddexra
3aBHCHUT OT YaCTOTHI U BPEMEHH OOTydeHHUSI.

- O6nyuerne ODMU KBY cycneH3un 3pUTPOLUTOB KPOBU KPBIC HPUBOIAUT K
YMEHBIICHHUIO PE3UCTEHTHOCTH M YCKOpeHHI0 remoiu3a. C Apyroil CTOpOHBI,
o0IrydeHne ciocoOCTBYET arperaryy 3pUTPOLUTOB.

- O6ayuernne ODMU KBY pactBopa CHIBOPOTOYHOTO albOyMHHA KPOBH YeIOBEKa
MIPUBOANT K YBEIMYEHHIO MHTEHCHBHOCTH (UIyOpPECLEHIMH W B ITOM Cllydae
TaKKe BeIWYMHA HaOmogaeMoro 3¢QeKra 3aBUCHT OT YacTOTHl HU3IYYCHHS.
Bonee Toro, B Teuenne 48 wacoB mocie oOmydeHus 3(QQEeKT Bo3AEHCTBUA
BO3PACTAET, 3aTeM MPOUCXOAUT MOCTETIEHHOE yracaHne HabmoaaeMoro adgdekra
U CHCTEMa CTPEMUTCS BEPHYTHCS B HCXOJHOE COCTOSHME Ha 6-0i JeHb mocie
00TyueHHS.

- Tlocne obmydenns MM KBU pactBopa CBHIBOPOTOYHOrO ajdbOyMHHAa KpPOBH
HaOJII0/1aeTCsl MTOBBINIEHHE TEPMOCTAOMIBHOCTH Oenka M albOyMHUH HadMHAeT
JeHaTypHpoBaThCsa Ipu Oosee BBICOKMX Temreparypax. Habmromaercs Ta ke
JUHAMHUKAa H3MEHEHUs HCCIeAyeMOro IapaMeTpa BO BPEMEHH, 4TO U IpH
HN3MEHEHUH (IIyOPECIICHIN.

OCHOBHBIE IOJIOKEHHS, BRIHOCHMBIE Ha 3aIUTY:

- Bospmeiictreue OMUMW KBY Ha TOBEepXHOCTHOE HATSHKCHHE IUIAa3MBl |
EKTPOKHHETUYECKNI MOTEHIMAN, IUIOTHOCTh MOBEPXHOCTHOTO 3apsijia M
PE3UCTEHTHOCTD 3PUTPOIIUTOB KPOBHU KPBIC;

- Buusane MU KBY Ha u3meHeHue (1yopeclieHTHBIX CBOHCTB CHIBOPOTOYHOTO
anp0yMHHa KPOBH YeJIOBeKa M IpodiieMa 00paTHMOCTH 3Toro dddekTa;

- Bospeiicteue OMU KBY Ha TepMOCTaOMIBHOCTH CHIBOPOTOYHOTO albOyMHHA
KPOBH YeJIOBeKa M 00paTHMOCTh H3MEHEHUS TEPMOCTaOMIBHOCTH.

[pakTudeckas neHHOCT paboThl: [IpakTudeckast HEHHOCTh AUCCEPTAIHOHHON
paboTHI 3aKIIOYaeTcs B TOM, YTO MONy9YEeHHBIE PE3yIbTaThl ITO3BOJSAT OIEHHUTH
BO3MOJKHBIE TIOCJTIEACTBHS OOJIydeHHs OpraHu3Ma ¥ BO3MOJKHBIE W3MEHEHHS
(YHKIMOHAJIBHOTO COCTOSIHMSI OPraHOB ¥ OTACNBHBIX KJIETOK BCJIEICTBHE
U3MEHEHHsT (DU3UKO-XMMHYECKUX CBOIMCTB OJHOW M3 COCTaBISIOLIMX BHYTPEHHEU
Cp€abpl OpraHusma. Ananus INOJIYYCHHBIX JaHHBIX TIIOKas3bIBA€T, 4YTO II0[
BO3JICHCTBHEM JTHUX BOJH MEHSETCS ITOBEPXHOCTHOE HATSDKEHHE IUTa3MBI, 4YTO
MOXeT OBITH CBS3aHO C KOH(OPMAIMOHHBIMH M3MEHEHHSIMH OEIKOB, a OTJEIHHO
MIPOBEICHHBIE MOJENBHBIE SKCIEPHMEHTHl CBHAETEIbCTBYIOT, YTO, B 3aBUCHMOCTH
OT YacTOTHI OONy4eHHs, IPOMCXOJUT KOH(POPMANMOHHOE W3MEHEHHE OelKa
anpOymuHa. BakHoe mpakTHYeckoe 3HAa4YeHHE HMEeT TO OOCTOSTENBCTBO, HYTO
HaOmoaeMble U3MeHeHHs oOpatumbl. Kpome Toro, oOmydeHue NpPUBOIAUT K
arperanyy SpUTPOLUTOB B CYCIIEH3UH.
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[lony4yennsle B paboTe NOaHHBIE MOTYT CTaThb OCHOBOM VIS JaJbHEHIIMX
HCCNeIOBaHUM B AaHHOH o6mactu. OHM TakkKe MOTYT OBITh HCIIOJIB30BaHBI B
CHEIHANbHBIX JIEKIHOHHBIX KypcaX AT CTYJAEHTOB COOTBETCTBYIOUIMX Kadeap
EI'Y, a Takke B Hay4HbIX JIabOpaTOpUAX, 3aHMMAIOIIUXCS HCCIICAOBAHUEM
Boszeiicteus DM KBY Ha Guonornueckre 00bEKTH M, B YaCTHOCTH, Ha KPOBb U €€
COCTaBIISTIOIIHE.

AmnpoGarmst _paGotel: Marepuansl  IUccepTalMy  AOKJIAJBIBAINCE U
obcyknanick Ha ceMuHapax kagenpsl onodusuxu EI'Y u Ha crneqyromux HayqHBIX
koHpepeHuusx: International Workshop “lonizing and Non-Ionizing Radiation
Influence on Structure and Biophysical Properties of Living Cells, Tsaghkadzor,
Armenia, Sept. 25-27, 2015; The joint annual meeting of the bioelectromagnetics
society and the European BioElectromagnetics association co-organized with the
Europ. COST EMF-MED action BM1309, Ghent, Belgium, June 2-10, 2016;
MornexynsipHsle, MeMOpaHHBIE W  KIETOYHBIE OCHOBBI  (DYHKIIMOHHPOBAHHS
OouocucreM, MexkayHaponHas HaydHas KoH(epeHuus, J[BeHaanartslii cbe3n
Benopycckoro obuiecTBeHHOro oOBenuHeHUsT (GOTOOMOIIOTOB M OHO(U3MKOB,
Mpunck, benopycs, uronp 28-30, 2016; International Conference “Smart Bio”,
Kaunas, Lithuania, May 18-20, 2017.

Hy6mukarmmu: [To Teme auccepTanny omyOIMKOBaHE 15 HaydHBIX paboT.

CrpykTypa U 0o0beM aucceprammu: JluccepTanuoHHas pabdoTa COCTOUT H3
BBEICHUS, TPEX TIJaB, 3aKIIOYCHHUS, BHIBOAOB M CIHCKAa JIUTEpPaTypEl,
HacuuthiBaromiero 178 naumenosanuii. Jluccepranus usznoxxkeHa Ha 117 crpaHunax,
BKit04aeT 20 puCyHKa U 3 TaOIHIIBI.

COIEPXAHUE PABOTBI

Bo Beéedenuu KpaTKo ONHUCHIBACTCS CTPYKTypa AWUCCEPTALIOHHOW pabOTHI,
00CYyKIatoTCs ee Iellb, AKTYyaIbHOCTh U HAy9HOE 3HaYCHHE.

Ilepsas 2nasa mocesIIeHa 00CYXKICHUIO BIASHUS 3JT€KTPOMAarHUTHBIX BOJH Ha
OHMOJIOTUYECKHE CHUCTEMBl, NMPUHATHIX B HACTOSIIEE BPEMs TEOPUH OTHOCHTEIHHO
MEeXaHU3MOB Bo3jercTBus DMU MumumerpoBoro auana3ona. [lpuBoasrcs obuue
CBEICHUsI O [UCHEpCHBIX CHCTEMaXx U OOCYXXIAIOTCS CBOICTBA KpOBM, Kak
MOJUANCTIEPCHON CcHUCTeMBl. B dyacTHOCTH, 0OCYXIaroTcst (PU3HMKO-XHMHYECKUE
XapaKTepPUCTUKU SPUTPOIMTOB, a TAKXKE CTPYKTYypa M (PYHKIMH OJHOTO M3 OelKoB
IUTa3MBI ATEOYMHUHA.

Bmopas 2nasa nocssineHa MaTepranaM ¥ METOIaM UCCIEIOBAHHS.

Hcnonvsosannvie mamepuanst. B pabote ucmonbp3oBans! Oenbie GecopoIHbIe
nabopatopHeie  kpbickl  (Rattus norvegicus, “vistar”) Becom 80-100 T,
¢dm3nonornueckuit pacTBop, Na-IUTpaT, CHIBOPOTOYHBII abOyMUH KPOBH YeIOBEKa
(“Sigma”, USA). KpoBb XHBOTHBIX coOHpajach B CTEKJISHHOW 4allke, Kyaa
npeABapuTenbHO BHOCHIM 1-2 Mi 5% pactBop Na-murpara, MPUrOTOBIEHHOM Ha
¢muonorndeckoM pactBope. OT KaXKI0Tro *KUBOTHOTO TMONydand 3-3.5 M KpOBH.
KpoBb nentpudyrupopanu B reuenue 15 mun ¢ yckoperuem 1500g Ha neHTpudyre
Electronic centrifuge capacity.

Koa¢duirieHT TOBEpXHOCTHOTO HATSKEHHS ITIa3MBl PACCUUTHIBAIICS METOIOM
Js1o Hyn.

Jlnsa ompeneneHus 31EKTPOKMHETUUECKOrO MOTEHIMAda SPUTPOLUTOB KPOBH
KpBIC, DJPHUTPOLUTHI OTAEISUINCH OT HAIOCAZOYHOH IKUIKOCTH, IPOMBIBAJIH
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SPUTPOLUTH (PU3MOIOTHYECKUM pacTBopoM 2 pa3a. K ocaaky spuTpounToB
n06aBisu  (PU3UOJIOTUYECKUH PACTBOP M ONPEACNSUIM ONTHYECKYIO IUIOTHOCTB
MoNTy4eHHO# cycreH3nu. ONTHYECKyI0 IUIOTHOCTh CycCTeH3uu jgoBogwan jgo 0.7.
HeGonblioit 00beM CYCNICH3MM SPUTPOLUTOB BHOCHWIM B 3IEKTPO(GOPETHYECKYIO
STeHKy W ONPENeNsUIN CKOPOCTh ABVDKCHUSI SPUTPOLUTOB B 3JIEKTPHUECKOM IIOJIE.
DNeKTPOKUHETHIECKHH IOTEHIMAl 3PHUTPOLMTOB  OIpENe/SUIM  OTHOIICHHEM
JMHEWHOH CKOPOCTH YacTHIBI K TPAJMCHTY IOTEHIHAala 3JIEKTPUIECKOTo MO
PacunTsIBany TakkKe IIOTHOCTB IIOBEPXHOCTHOTO 3apsi/ia 3PUTPOLIUTOB.

Onpenensnam TakKe pe3UCTEHTHOCTb IPUTPOLUTOB. ['eMoNu3 OCYIIECTBIISIH C
nomompio 0.004 N HCL O remonuze cymuiud 1O H3MEHEHHIO ONTHYECKOH
IUIOTHOCTH CYCHEH3HH 3PUTPOLUTOB IIPU ATHMHE BOIHBI 670 HM B TeUeHHUE BPEMEHHU.
Ha ocHOBaHUM 3THX JaHHBIX CTPOMIIH SPUTPOTPAMMEI, KOTOPBIE JAIOT HH(OPMAIHIO
0 pacrhpeelIeHHH 3pUTPOLUTOB MO YCTOMYMBOCTU K TEMOJIH3UPYIOLIEMY (GaKTopy.
W3mepsiin Takke IIOTHOCT CYyCHEH3HH 3PHTPOLUTOB.

Jnst moydeHWsT KPHUBBIX IEHATYpald CHIBOPOTOYHOTO AIbOyMHHA KpPOBH
YeJoBeKa, HPUTOTOBJICHHBIE Ha (DU3MOJIOTHMYECKOM pPAacTBOpe OOJIyYeHHBIE U
HEeoOJTy4eHHbIE PacTBOPHI aTbOyMHHA HAarpeBaINCh B KBAapLEBBIX KioBeTTax. llpu
JOCTaTOYHO BBICOKOH TEeMIEpaType INPOUCXOAUT KOH(DOPMAIIMOHHBIH MEepexos
Oenka (meHarypauusi). 3HaYCHUSI TEMIIEPaTyphl U MOTJIOmIeHUs cBeTa mpu 280 HM
JUTHHE BOJIHBI B T€UEHHE JCHATypallH BBIBOAMINCH HA MOHHTOPE B IIPOTPaMMHOM
cpene LabVIEW. 3arteM cTpomnuch KpHUBBIE ACHATypalld, MO KOTOPHIM MOXKHO
CYANTH 00 N3MEHEHUH TEMIIEPaTyphl ICHATypaLiy 1 TePMOCTaOMIEHOCTH.

Jnst momydeHus: CrieKTpoB (ryopecueHIuH OoOJIydeHHBbIE M HEeOoOIydeHHbBIE
PacTBOpHI CHIBOPOTOYHOTO ajlbOYMHHA YeIOBEKa BO30YKIAIUCEH AIHHOI BOJIHEI 280
HM, 3aTeM Ha OCHOBaHUM IIOJyYEHHBIX CIIEKTPOB CYAWIM 00 W3MEHEHHSIX
(IryopecIieHTHON HHTEHCHBHOCTH PAacTBOPOB.

Hcnonvsosannvie  npubopbl. CrektpodoToMeTprdecKue  HU3MEpPEHHS
mpoBommck Ha crekrpoporomerpe PYE Unicam-100 (Axrmus). Harpes
PacTBOpPOB MPEMAPaTOB OCYIIECTBILIICS C MOMOIIBIO IIPOTPAMMHOTO ycTpoiicTa SP
876 Series 2, co ckopocthio 0.25°C/muu. [lis  crieKTpO(OTOMETPHIECKHX
HU3MEpEeHHH HCIOJIb30BANNCh T'ePMETHYECKH 3aKpBIThIE Te(JIOHOBBIMU IPOOKaMH
KBapIeBbIe KIOBETHI, JIMHON onrtuyeckoro mytd 10 MM u oosemom 3 mi. Kpusble
JIeHaTypaly aabO0yMHHA CTPOMIMCh, Kak omucaHo B (Vardevanyan et al., 2001).
3HaueHUs TEMIIEPaTyphl U MOTJIOMCHUS ObIIM BEIBEACHBI HA MOHUTOP KOMIBIOTEPA
B mporpamMmHoii cpene LabVIEW 8.5 (National Instruments) ¢ moMOIIbIO
mporpaMmbl pazpabotaHHO# noueHToM Kadeapsl omruku EI'Y B.JI. DnbaksHOM.
Criextpsl ¢uryopecuenimu moydanu Ha Cary Eclipse cmekrpoduyopumerpe B
uHTEpBase JIMH BOJH 290<A<500 HM. JleHCHTOMETpHYECKHE HCCIEIOBaHUS
MIPOBOIIINCE Ha geHcuToMeTpe Anton Paar DMA 4500 vibrating tube densitometer.
DKCIepPUMEHThl ocymecTBIsiIHch mpy Temmeparypax 20°C u 30°C. B kauectse
ucroynuka obmydenus OMU KBU mnpumensuicst renepatop ['4-141 (CCCP), c
pabounm uHTEepBasioM 4actoT 37.50-53.57 I'Tl ¥ MIOTHOCTHIO MOTOKA MOIIHOCTH
0.6 MB1/cM%. CTabHIBHOCTH YaCTOTHI CHTHANA COCTABIISANA +0.05%, 1 OTKIOHEHHE
YaCTOThbl BBIXOAHOI'O0 CUrHalla B HENPEPLIBHOM PEXUME I'€HEpALlMU HE NPEBBIIIAIO
6MI'm. Obmy4yenne oOpaslOB CYCHEH3MH SPUTPOLMTOB U PACTBOPOB aNbOyMHHA
MIPOBOMIIOCH B Yamkax [leTpu, HOKpPHITHIX IetoaHoM BO H30eKaHUE HCIIAPEHHS
BOJIBI, C pa3HOH MPOJOIDKUATENBHOCTEI0, yacTotamu 41.8, 42.2, 48, 50.3 u 51.81Tm.
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Tommunaa obxydaemoro pacrtBopa cocraBmsiia ~1 MM. Bo Bcex mpoBeneHHBIX
9KCIIEpHMEHTaX BEIUYNHA CTATHCTHUYECKON OIIMOKY He MpeBbimana 5%.

PE3VJIbTATBI 1 OBCYXJIEHUE
Bausanue OMU KBY na usmeneHus NO6epXHOCMHO20 HAMANCEHUS NAA3Mbl
kposu kpwic. ccnenoBano Bausiarne MU KBY Ha k03 ULHEHT TOBEPXHOCTHOTO
HaTsDKeHMsT pu 00aydenun skcnosutmeit 20, 40, 60, 80 u 100 mun. Ha puc. 1
MIPUBEICHBI 3HAYCHUS TIOBEPXHOCTHOTO HATSKECHUS O, . Kak BumHO u3 puc. 1, npu
o0mydeHun yactotamu 41.8, 42.2, 50.3 u 51.8 I'T1 o, BO3pacraer mo CpaBHEHHUIO C
KOHTPOJIEM.

80 1

Gnﬂ
70 -
60 -
50 - mL
Em418TTu
40 4
"422TTu
30 - ®503TTu
20 4 ®51.8TTu
10 4
0 m

20mMur  40mMumH 60 MuEH 80 MMH 100 MHH

Puc. 1. 3aBucumocTh 3HaueHHH KOX(PQHUIMEHTa MOBEPXHOCTHOTO HATSIKECHUS
IUTa3MBI KPOBH KPBIC OT YacTOTHI M MPOAOIDKUTENBHOCTH 00myueHnss DMU KBU.

W3menenne kod3((GUIMEHTa MOBEPXHOCTHOTO HATSDKCHHSI 3aBUCHT M OT
MIPOJIOJKUTEIBHOCTH Bo3aeiicTBus. Habmomaercst Taxoke 3aBUCHMOCTB OT YacCTOTEI
obOnyuenus. Tak, mpu obmydenun uvactotoit 41.8 I'T'ii mpomomkuTensHOCThIO 20
MHH G, IUIa3MblI Bo3pacTaeT Ha 17.46% 1O CpaBHEHHUIO C KOHTPOJEM, a yXKe IpH
npogomkutenabHoctd 100 mMuH — 18.98%. Ilpu oGmyuennn wacrtoroi 42.2 I'Tn
MIPOJOIDKUTENBHOCTEI0 20 MHH Gy, IUIa3Mbl Bo3pactaeT Ha 17.8%, omHako mpm
npogomkuteabHoctd 100 mMuH — 16.95%. Ilpu obmydennun wactoroir 50.3 I'T'ng
MpoAOIDKUTENBHOCTEIO 20  MHH Gy, TIa3mel Bo3pactaeT Ha 10.3%,
MPOAOHKUTENBHOCTBIO 40 MuH — 17.9%, 60 MuH — 14.9%, 80 mun — 15.9% u 100
MHUH — 2.5%. Ilpum obGmydenunm wyactotoit 51.8 I'Tu HaOmomaercss HekoTOpoe
YMEHBIIIEHNE 3HAUYCHUS Gy, TUIA3MBI TI0 CPAaBHEHHIO C KOHTPOJIEM.

C  yBelmMYeHHWEM  TPOJOJDKUTEIBHOCTH  OONy4deHHs  3HAYeHWE Oy
IpeTepIeBacT HEKOTOPOe BO3PACTAHUE, YTO, BEPOSTHO, OOYCIOBICHO M3MEHEHHEM
OenkoB rasMel nox BozaeiictBreM OMU KBY, uTo 1 npuBOAMT K YBEIHIEHHIO
(o

Takum o00pa3oM, TONydeHHBIE pPE3yNbTaThl MAIOT OCHOBY IIOJIAraTh, HYTO
obryqerne MU KBU nefictByeT Ha (U3NKO-XUMHYECKIE CBOMCTBA MIa3MbI KPOBH
KpbIC U TIPUBOAMT K YBENHMUCHHIO KOX()(UIMEHTa MOBEPXHOCTHOTO HATSHKEHUS.
[TockoNIBKY B YCIOBHSIX LEJIOCTHOIO OpraHu3Ma H3MEHEHHE IIOBEPXHOCTHOTO
HATsOKEHUS IUIa3Mbl CBUACTEJILCTBYET O HApYHNICHWHW TIOMeEOoCTasa, TO MOXKHO
HoJiarath, 4TO NpU OOJYYSHUH IIEJIOCTHOTO OpraHu3Ma MOYKHO OXHAATh HEKOTOPOe
HapyllIeHHe TOMeocTasa.
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Buusnue  OMU — KBY  Ha  niommocmv  nOBEePXHOCMHO20 _ 3apsod,
DNEKMPOKUHEMUYECKUTL NOMEHYUAN U PE3UCIEHMHOCHb IPUMPOYUMOE KDOBU KDbIC.
Uccnenoano Bausuue OMM KBY uacrotamu 41.8, 42.2, 50.3 u 51.8 I'T Ha
IUIOTHOCTh TOBEPXHOCTHOTO 3apsiia IPUTPOLUTOB KpoBHM Kpbic. Ha puc. 2
MPEJICTABIICHBI 3HAYCHHS IUIOTHOCTH MOBEPXHOCTHOTO 3apsija ITOJ BO3JCHCTBHEM
OMMU KBY gactoramu 41.8,42.2,50.3 u51.8 I'T.

37 o(x107) K/m?

BK

"41.8TTn
m422TTn
"5031Tu
W51.8TT

20 MuH 40 MuH 60 MuH 80 MuH 100 mun

Puc. 2. V3MeHeHHs aOCONIOTHOTO 3HAYCHHS TUIOTHOCTH MOBEPXHOCTHOTO 3apsijia
SPUTPOLUTOB KpOBU KpbICc moj BosuaedcrBuemM OMUM KBY wacroramu 41.8, 42.2,
503 u51.8 T

Kak BumHO w3 puc. 2, 3HAUCHUsS] IUIOTHOCTH ITOBEPXHOCTHOTO 3apsiaa
SPUTPOIUTOB KPOBU KPBIC YMEHBIIAIOTCA IO CPABHEHUIO C KOHTpoieM. Takxe
BUJIHO, YTO YMEHBIICHHE BEIHMYMHBI 3aBUCHT OT YaCTOTHI M NPOAODKHTEIHHOCTH
obmyuenus. Tak, npu obmyduenmnm dwactotodr 41.8 ITm B Teuenme 20 MmwuH,
a0COoIIOTHOE 3HaYeHNE (TIOBEPXHOCTHBIN 3aps OTPUIATENIbHEIN) G yMEHbIIAeTCs Ha
13% mo CpaBHEHHIO C KOHTPOJEM, a C YBEIHYEHHEM IIPOAOIDKHTEIBHOCTH
skcno3umu 10 100 mun — Ha 38%. [Ipu obmydennu vacrotoit 42.2 I'Tu B Teuenue
20 MHH yMeHbIIEHHEe a0COIIOTHOTO 3HAUEHUSI G cOocTaBisieT 37%, ¢ yBelIMYeHHEM
npopoipkuTensbHocTd 10 100 MuH — Ha 46.5% 1no cpaBHeHUto ¢ koHTpojaeM. Ilpu
obmyyennn OMMU gacroroii 50.3 u 51.8 [T HaGmoaercs Ta ke 3aKOHOMEPHOCTh:
yMeHbIIeHHe a0CONIIOTHOTO 3HA4YeHHs G MO CPaBHEHMIO ¢ KOHTpoieM. [Ipm
obnydaernn OMMU  dactrotoit 50.3 I'Tn 3HaueHWe W3MEHEHHS BEJIHYHHBI G
coctaBisiioT 44% u 53% cootBercTBeHHO. Ilpu obmydennn OMU uacroroit 51.8
I'Ty ymeHsblieHue uccienyemMoro napamerpa cocrasiser 53% u 60% 1o cpaBHEHHIO
C KOHTpPOJIEM COOTBETCTBEHHO. Pe3ynmbraTsl mccnenoBannii Bimsanst DM KBUY Ha
JNEKTPOKMHETHUECKNI ITOTEHIMAT JPUTPOIMTOB KPOBH KPBIC IIOKA3BIBAIOT, UTO
oOnydeHne IpuTpouuToB dactoramu 41.8, 42.2, 50.3 u 51.8 I'Tm mpuBogut X
YMEHBIIEHUIO a0COJIIOTHON BEIWYUHBI AJIEKTPOKMHETHYECKOro IoTeHnuana. Ha
puc. 3 npuBeneHs! 3HAUCHUS &-TIOTEHINANa S)PUTPOLUTOB.

Kax BumHO M3 puc. 3, u3MeHeHHE aOCOJIOTHON BEIMYMHBI &-MOTEHIMANA
HOCHT pa3HOHANPABICHHBI XapakTep, HO B IEJIOM BEIMYMHA YMEHBIIASTCS IO
CpaBHEHMIO ¢ KOHTposieM. [Ipu oGmydeHnu cycneHsuu sputpountoB DMU KBU
gacroroir 41.8 I'Tm mpomomkurensHOCTEI0O 20 MUH, a0CONIOTHOE 3HAYeHHE &-

8

© National Library of Armenia



MOTEHIMaNa yMeHbaercs Ha 23.24%, a npogomkutensHocThio 100 MUH 3HaYeHHe
yxe ymenbuiaercst Ha 44.6%. Ilpu oGmyuenun wacroroit 42.2 I'Tn nabmomaercs
clleylomas KapTHHA: TIPH IPOIOIDKUTENHOCTH 20 MHH a0CONIOTHOE 3HaueHHe &-
MOTEeHIMaNa yMeHblIaercss Ha 16.38%, a mpu mpomomkurensHoctH 100 MuH
3HauUeHUe yMeHbIIaeTcss Ha 39% mo cpaBHeHMIO ¢ KOHTpoieM. IIpu oGmydeHunn
yacroroi 50.3 I'Tu HabGmromaercs ciepyromias KapTHHA: IPU TPOJOKUTEIBHOCTH
20 MuH a0CONIOTHOE 3HaueHHe &-NoTeHIMana yMmeHblnaercs Ha 10.95%, a npu
npopoipkutenbHocTd 100 MuH 3HaueHHe yMeHblIaeTcd Ha 6.5% o cpaBHEHHIO C
koHTpoJeM. [Ipu o6mydenun wactotoit 51.8 I'T'm m mponomkurensHOCTH 20 MUH
abCONMOTHOE 3HAueHWEe &-moTeHnuana yMmeHbmaercss Ha 27.6%, u yxe npu
npopoipkutensHocTd 100 MUH 3HaueHue yMmeHsblnaercs Ha 12.2% 1o cpaBHEHHIO
KOHTpoJeM. TakuMm 00pa3oM, Kak NpH OOJYYEHHH, TaK M C YBEJIUYCHUEM €ro
MIPOJOKUTETBHOCTH aOCOMIOTHOE 3HAYEHHE E-TIOTEHIMaNa HAaYMHAET MaAaTh.

_&-motenuuan
(-B)

nK
"41.8TTn
®4221Tn
=503 T

51.8TTu

PR LN L

ek

P SRR L NS AP RN RSN N L

s

20 MuH 40 MuH 60 MuH 80 MuH 100 Mun

Puc. 3. 3aBucuMOCTh aGCONIOTHBIX 3HAUCHUI 3JIEKTPOKHHETHYECKOTO MOTEHINAIa
spurponuToB ot yactotsl MU KBY 1 npofomkuTenbHOCTH 00IydeHH s CyCIIEeH3UH
SPUTPOLIUTOB.

C wmenpto wuccnenoanust BmustHus OMU KBY Ha ¢usnko-xuMudeckue
CBOMCTBAa 3PHUTPOLUTOB, OMPENETATACH YCTOHYMBOCTH SPHTPOIUTOB KPOBU KPBIC
METOJJOM KHCIOTHOTO Temoinm3a. [IpoBemeH reMonm3 3pHTPOIHUTOB OOIYUSHHBIX
OMU ¢ uacrotamu 42.2 u 51.8 I'Ty B teuenue 20, 40, 60, 80 u 100 muH.
[Mony4yeHHble JaHHBIE YKa3bIBAIOT, YTO HpH oOmydeHnn vactotamu 42.2 I'Tu u
NIPOAOJDKUTENBHOCTEIO 60 MHMH  BO3pacTaeT IPOLEHT I'eMOJIM3MPOBAaHHBIX
OPUTPOLIUTOB, @ C YBEIMYCHHEM BpEMEHH OONydeHHs Ha OSPUTPOTpaMMax
MOSIBJISIETCS JIEBOE IUIEUO, YTO YKa3bIBAaeT Ha TO, YTO YCTOHUMBOCTH 3PUTPOLUTOB
magaer. B cioydae oOmyuenmss wactoroidr 51.8 I'Tm nHabmromaercs Takas xe
3aKOHOMEPHOCTb, W C  yBEIMYEHHEM BpPEMEHHM  OONyYeHHs, IPOIEHT
TeMOJIM3UPOBAHHBIX PUTPONNTOB yBemmumBaercs. Tak, OMIU KBY nelictByer Ha
PE3UCTEHTHOCTH JPHUTPOLUTOB KPOBH KpBIC, TPH 3TOM BIMSHHE T'€MOJIUTHKA
(bu3MYIeCcKOi MPUPOJBI YCHUITUBACT BIMSHUAE I'EMOJUTHKA XHMHUYECKOW MPHPOABI —
KUCJIOTHI.

Takum ob6pasom, ob6mayuenne OMUW KBY mnpuBoguT K yMEHBIICHUIO
a0COJMIOTHOM BENWYMHBI IUIOTHOCTH ITOBEPXHOCTHOTO 3apsiia 3PUTPOLUTOB,
YMEHBIIAETCSl TaKXKe abCONIOTHAs BEJNMYHHA AJIEKTPOKMHETHYECKOTO MOTEHIHaIa
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SPUTPOLIUTOB. YMEHBIIEHHE aOCOMIOTHOH BEIMYMHBI BIEKTPOKHMHETHUECKOTO
MOTEHIMAalla COMPOBOXIAETCA YBEIMYEHHEM MOBEpXHOCTH KieTkH. Ilocnennee
MIPUBOAUT K YBEINYEHHIO IIPOHUIIAEMOCTH MEMOpPaHbI, YMEHBIIEHUIO CTAOHIBHOCTH
IPUTPOLUTA K TEMOJHUTUKY U YCKOpeHuio remonusa. B pabore (Fernandes et al.,
2011) momydeHO, 4YTO arperamys OJPHTPOLHUTOB OOYCIOBJICHA YMEHBIICHHUEM
BEJINYHMHBI ITIOTHOCTH TTOBEPXHOCTHOTO 3apsizia, YTO, B CBOIO O4epesb, IPUBOAUT K
yBermnaeHnto COD (CKopocTh oceaHust SpUTponnToB). B pabore (JlornHos u ap.,
1999) nmokazano, uto COD Bo3pacraeT npu obirydeHnu spurporuToB DM KBU.

Bausanue OMU KBY na naomuocmb CYCneH3uu 3pUmpoyumos Kpoeu Kpbic.
Uccnenosano Bmusarne DMU KBY wacroroif 50.3 [T Ha mIOTHOCTH CycleH3UH
SPUTPOLUTOB KpoBH KpbIC. [Toka3aHo, 4TO 0OIyueHHE MPHUBOAUT K YMEHBIICHUIO
MOTJIOIIEHUS (ONTHYECKON TUIOTHOCTH) CYCIIEH3UM IO CPaBHEHMIO C KOHTPOJEM,
IIPU 3TOM, YeM OOJbIIe MPOAODKUTENBLHOCTE O0IyYeHHUS, TEM OOJIbIIIEe YMEHBIICHNE
MOTJIONIEHUS cyclieH3un npu A=670 M. U3 nmuTepaTypHbIX TaHHBIX H3BECTHO, YTO
paccesHHEe CBeTa B CYCIIEH3HMHM CBUJCTENBCTBYET O JOJIe LEJOCTHBIX,
HETOBPEXJCHHBIX 3puTpoluToB B cycnensuu (Iloramenko u np., 2006). Oto
3HAYUT, YTO NPU JPYTHX PABHBIX YCIOBHSX (IUIOTHOCTH, KOHIEHTpAUUs W JIp.)
YMCHBIIICHHE TOTJIOMICHNS! CBUJETENBCTBYET O TOM, YTO IMPOMCXOIHUT OCEHaHHe
SPUTPOLUTOB U A0S MOITHOCTHIO 30POBBIX 3PUTPOLUTOB yMeHbIIaeTcs. Mcxoms u3
9TOro, MOXKHO mojaratb, 4ro OMU KBY sBusercs ¢(akTopoMm, YCKOPSIOUIM
oceanue 3puUTporuToB. C IPYroi CTOPOHBI, 3TO MOXKET OBITH CBA3aHO C TEM, UTO
MIPOUCXOANT arperanusi SpUTPONUTOB. DTOT (PAKT COTTACYETCS] C JIUTEPATYPHBIMH
nanaeiME (JIoruaOB U 1p., 1999; Rybalko et al., 2002). B padote (ManbiieBa u ap.
2011) ycTaHOBIEHO, YTO pPa3BUTHE BHIPAKCHHOTO I'€MOJIM3a CBA3aHO C BBICOKOH
CTENEeHBIO arperanuy JpuTpouuToB. OONydeHHE CYCHEH3UM IPHBOJUT K
YMEHBIICHAIO IUIOTHOCTH ITOBEPXHOCTHOTO 3apsija DPHTPOLUTOB, YTO, B CBOIO
ouepenpb, CIocOOCTBYET COMMKESHUIO U arperalui SpUTPOIUTOB.

Ha puc. 4 npuBeneHs! 3aBUCHMOCTH IUIOTHOCTH CYCIHEH3HH SPUTPOIUTOB OT
YHCIEHHOM KOHIEHTPAIuH (KONIMYECTBO 3PHTPOLUTOB B 1 cM®) mpu Temmeparypax
20°C (A) u 30°C (B), xorza cycnen3uu obygamuce MU KBY wacroroit 50.3 [T
MIPOIOJDKUTENBHOCTEIO 60 MUH.

1,0048

1,00475

1.0047

1,00465

1,0046

IlaoTHOCTD, I/eM™3

1,00455

1,0045

Puc.

/

5

10 15 20 25
YncneHHas KOHHEHTpamus, 1/cM”3

30

1,00215
A
1,0021
1,00205
1,002
——K
—-50.3 I'Tu

1,00195

1,0019

Il1oTHOCTD, T/eM™3

1,00185

1,0018

/

——K
—8-50.3 Ty

OMU KBY

10 15 20 25 30
YncneHHass KOHUEHTpamus, 1/cM”3

4. 3aBUCHMMOCTb IUIOTHOCTH CYCHEH3UH OJPHUTPOLUTOB OT UHCICHHOU
KOHLEHTpalUM Ipd  OOIyueHHH

yactoror  50.3 ITm,

TIPOOIKHTENBHOCTBIO 20 MiH ipu Tenepatype 20°C (A) u 30°C (B).

Kaxk BuzmHO U3 puc. 4, IIIOTHOCTH SPUTPOLUTOB B KOHTPOJIBHOM CYCIIEH3HH PAcTeT ¢
YBEIMYEHHEM YHCICHHOM KOHIEHTparuu. B obmyduenHoil cycmensmu, Hao60poT,
IUIOTHOCTh YMEHBUIAETCS C YBEJIWYEHHEM KOHIEHTpalMu. DTa 3aKOHOMEPHOCTHb
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nabmonaercst i npu 20°C, n npu 30°C, oxHako, mpu Gosee BHICOKOH TeMIepaType
(30°C) 06BEM CYCIICH3MH YBENHUMBACTCS M NMPH OJHMX M TeX e MOMIOMICHHSX
IUIOTHOCTH CYCIIEH3HH MEHBIIIE.

W3 BBIIEH3I0XKEHHOTO CIEAyeT, 4To OoOJydeHHe IUTa3Mbl KPOBH KpBIC
MIPUBOAUT K YBEIMUYCHHUIO IIOBEPXHOCTHOTO HATSDKEHHMS, YTO MOXKET OBITH CBSI3aHO C
HU3MEHEHUSIMH CBOWCTB COCTABIAIOMUX IuiasMbel. C Apyroll CTOpPOHBI, 0OIydeHHe
CYCIIEH3HH DJPHUTPOLMTOB INPHBOJUT K YMEHBIICHWIO 3HAUCHHS IUIOTHOCTH
MOBEPXHOCTHOTO  3apsiia  SPUTPOIMTOB, a  Talke  YMEHBIICHHIO  HX
NMEKTPOKHMHETHUECKOTO MOTEHIMAaNa, YTO B CBOIO OYepelb, BIUSET Ha CKOPOCTh
ocenanus >purporutoB (Camoiinos, 2007). Ilocne oOmydeHuss B CyCleH3UN 9acTh
SPUTPOLUTOB TEMOJHM3UpPYeTCs WM 00pa3yloTcs arperatsl M oO0Imas MIOTHOCTb
CyCIIeH3HU yMeHbIaeTcs. B ciydae cycmeHsuu ¢ OOJBIIMM IOTJIOMIEHUEM HIH
BBICOKMX  KOHIEHTpPALMi SPUTPOLUTOB, BEPOSATHOCTh arperamuu  OolbIle,
CJIeIOBaTENbEHO YMEHbBIIEHHE INIOTHOCTH OOJIbIIIe.

Taxum 00pa3zoM, U3 IOIYYCHHBIX JaHHBIX MOXKHO 3aKJIIOYUTH, YTO OOJTydeHHe
OMU KBY npuBoIUT K YCKOPEHUIO OCEIaHUA U arperaiyu 3pUTPOLIUTOB.

Buusnue OMHU KBY ma ¢hnvopecyenyuio pacmeopa anbOymuna Kposu
uenoseka. C menpio BbiicHeHus BiusiHHe OMU KBY Ha cocraBmsonme KpoBH
MIPOBEAEHBI TaKKe MOJEIbHBIC HCCIECJOBAHUS BO3ACHCTBHSA HaHHOTO (akTopa Ha
O/IMH U3 OETIKOB IJIa3Mbl KPOBH — abOyMuH. B ynpTpaduoneToBoM cekTpe mouTu
Bce Oenku obmamaroT ¢uyopecueHuueid. dOayopecnupyrOmMi aMAHOKHCIOTHEIMA
ocTaTKaMy SIBISIOTCS (eHWIAJaHUH, TUPO3UH U Tpunrodad. [Ipu ogHOBpeMEeHHOM
MPUCYTCTBUM JTHUX TpPEX OCTAaTKOB CIIEKTp ()IyopecueHIMH B OCHOBHOM
omnpezensiercs: TpUnTopaHoM. Tak, CHIBOPOTOUYHBIN albOYMHH YeJIOBEKAa COIECPIKUT
omuH TpunTodaH u 18 TUPO3MHOB, OJHAKO BKJIAJ TUPO3WHOB B (hIyOpECLEHINH
anpOymuHa HeOonpmoi (Steiner and Edelhoch, 1963). EnnncTBenHsIii Tpunrodan B
CBIBOPOTOYHOM anbOyMUHE YeNOBEKa, JIOKAJM30BaHHbIA B mo3uuuu 214, obmagaer
OOJIBIION YYBCTBHTENBHOCTHIO K JIOKATFHOMY OKPY)KEHHIO M OTBETCTBEHEH 32
¢dyopecuennmro. PactBops! ans0ymuHa obmydanucs OMU KBY B teuenne 30 MuH
(A) u 60 mun (b) yacrotamu 41.8, 48.0, 51.8 I'T'. Ha puc. 5 nmpuBeneHs! crekTps
¢bnyopecrieHuu nocne ooayuenus sxcrnosuimsaMu 30 mus (A) u 60 muH (B).

Kak BumHO w3 mpuBeAeHHOro pucyHka (puc. S5A), Haubosbiias
HWHTEHCHBHOCTB (UTyopecleHIN HabmoaaeTcst npu obydennn yactoroi 41.8 I'T.
3naunTtensHBI 3¢ dexT HaObmonaercs u npu gactote 51.8 [T, a mpu obmydeHun
gactoroi 48.0 I'Tm WHTEHCHBHOCTH (PIyOpECHEHIMM MOYTH HE MEHSETCS II0
CPaBHEHHMIO C KOHTPOJIEM W BEIHYIWHA M3MEHEHHs HAXOJHUTCS B IPEe/eNax OIIHOKH;
CHeKTp (IYOpPEeCHEeHINH MPAKTUYECKH COBIAJACT CO CHEKTpOM KOHTpossi. B
Tabnuue 1 npuBeeHbl 3HAYSHUS] MAKCHMAaJIbHBIX HHTEHCUBHOCTEH (IIyOpecIeHIINH,
JUTMHBI BOJIH BO30Y)KJICHHS M MaKCUMAJIbHOH SIMUCCHH.

Kax moka3piBaroT Tabau4HBIE JaHHBIE, (IIYOPECLEHIMSI PAcTBOPOB anbOyMHHA
o0ycoBieHa BO30YK/IeHHEM TPUNTO(HAHOBOTO OCTATKa, MOCKOJIBKY Pa3HHIA MEXIY
JUIMHAMJ BOJH BO30YXXIEHHS W OMHCCHH JaeT HHPOPMALUIO O THPO3WHE WIN
tpunrodane. Kak nokaszano B padore (Miller, 1979), ecin AA=15 um (rae A\ ecthb
pa3HMIa MEXTy AJTMHAMHI BOJH MAaKCHMAaJbHON (IIyOpecHeHINH W BO3OYKIeHHs),
TO CHeKTp (iyopecueHin Genka o0ycloBieH (IyopecleHIueil THPO3HUHA, eCIH
AL=60 HM — (ryopecrieHIHel TpUnTodaHa.

U3 Tabunp 1 BuaHO, uTo AA>60 HM, TaK 4TO B CBIBOPOTOYHOM alOyMHUHE
YeoBeka ()IyopecleHIHs IPONCXOJNUT 3a CUeT eAUHCTBEHHOro Tpunrodana. Ecan
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MaKCUMaJbHas HMHTEHCHBHOCTb (iyopecueHuun Tpuntodana Habmopaercs B
nuanasone ot 322 uM 10 335 HM, TO QuyopecuupyeTr TpHITO()aH, HAXOISIHNACS
BHYTpH ITI00YIIbI Oenka.

Ecan MakcuMyM HaxomuTcsi Okoio 355 HM, To TpuntodaH HAXOIUTCS B
ruapoduIsHOM oKkpykeHHH (Munishkina and Fink, 2007). CormacHo moJry4eHHBIM
JTaHHBIM JUTMHA BOJHBI MAaKCHMAaJbHON (UIyOpPECICHIIMH CIBHTaeTcs B CTOPOHY
JUIMHHBIX BOJH — OT 348 HM K 352 HM, 4YTO CBUJETEILCTBYET O IEpexojie
Tpuntodana B Oomee ruapodmiIbHOE OKpyXEHHe. YUHTHIBAas Tarke, 4TO B
HAaTHBHOM Oejike TpUNTO(MaH MOIHOCTBIO HE M30JMPOBAH OT BOJHOM Cpelbl (AInHa
BOJIHBI MAKCHMAITbHOM (piryopecieHIn: paBHa 348 HM), MOXKHO 3aKJIFOYHTh, YTO TIPH
0o0myuennu gactoroit 41.8 I'T'n B MoJiekyne abOyMHHA TPOUCXOIUT ONPEAETICHHOE
KOH(OPMAIIMOHHOE H3MEHEHHE.

500+
400
300
200+

100 /;

HnTencHEHOCTS duTyopecueHnm (a.e.)

04

300 350 400 450 A, (mM)

HurencuerocTs ¢uryopecuernpm (a.e.)

300 350 400 450 . (HM)

Puc. 5. CriekTpsl (uiyopecleHIMN pacTBOPOB aibOyMHHA. |- CHEKTp KOHTPOJIHHOTO
obpasma, 2-, 3- u 4- crexTps! 00pasnoB obmydeHHsx OMU KBY uwacroramu 41.8,
48.0 u 51.8 I'T'm cooTBETCTBEHHO, MPOAOIDKUTENbHOCTHIO 30 MuH (A) 1 60 muH (B).

Crnenys TOH ke JIOTHKE, MOXKHO TIPHHTH K BBIBOAY, YTO IpH obmydernnun OMU c
yactotamu 48.0 u 51.8 I'Tu koH(pOpMaLMOHHBIE U3MEHEHHsI HE MPOHCXOLT. [Ipu
obmydeHnn pactBopa OMMU ¢ pesoHancHod st Boawl wactortoit S51.8 I'T,
Ha0JrojaeMoe  YBEIMYCHHE UHTECHCHBHOCTH ()IIyOpECIeHINH 00yCIIOBICHO BOIHOU
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KOMITOHEHTOH pacTBopa. B mpuCyTCTBMM MakpOMONEKyl BOAa CTPYKTypHUpyeTcs
BOJM3M 3THX MOJEKYJl M BOJA YaCTHYHO TYIIUT (IyOpEeCLEHLHIO, MO3TOMY
MaKCHMaJlbHasi HHTEHCHBHOCTD (DJIyOpPECLCHIMH albOyMHUHa HIDKE [0 CPABHEHHMIO C
pe3yibTaTaMy, MOIYYEHHBIMH HpU OOMy4eHHH pacTBopa ambOymmHa OMU ¢
gactoroi 41.8 ITm Ilpy yBenMYEHHHM TPOTOIDKUTENBHOCTH — OOJIydeHHS
HaOmonaercst oOparHas KapTwHa. 13 puc. 5B BHAHO, YTO HWHTEHCHBHOCTH
¢uryopecrieHnny HaubosbmIas B ciaydae obmydenus yacroroi 51.8 I'Tn. Ilo Beeit
BEPOATHOCTH, IpH obmydernnn OMU B teuenue 60 mMuH ¢ gactoroi 51.8 I'Tm B
THIPaTHOI 00onouke Genka mpoucxoasaT 6osee rIyOoKHe CTPYKTypHBIE H3MEHEHUS,
B Pe3yNbTaTe Yero MHTCHCUBHOCTD (DIIyOPECEHIIUH YBETHIHBACTCSI.

Tabmuma 1. IHTeHCUBHOCTD (IIyOPECHEHIIUH U TTOJIOKEHUE MAKCHMYMOB
(Mposoyin =280 HM) ipu o6imyuennn OMU KBY nponomxkurensHocTsivu 30 u 60 MuH.

Yacrora, I'Tn A, HM | Ly, ae. A, HM Ly, ae.
30 muH 60 MuH
Be3 o6myueHuns 348 351.7 348 429.15
41.8 352 464.02 354 484.4
48.0 350 337.2 349 435.99
51.8 348 394.7 348 524.54

UccnenoBano Ttaxke Bamsane OMU KBY ¢ wgacroroit 51.8 ITu nHa
(ITyOpECIICHIIMIO CHIBOPOTOYHOTO ajJbOyMHHA YeloBeka depe3 24, 48 dacoB U 6
JHEH mocie 0HOKpaTHOro 60-MHHYTHOTO 00mydeHus (puc. 6). Kak BumHO U3 puc.
6, oddexT Bo3pacTaHUs MaKCHMAJIbHOW HHTEHCHBHOCTH  (DIIyOpecUeHIHN
coxpansiercss 10 48 wyacoB mociie oOmyueHus. OpHako dyepes 6 JHEH Tmocie
00IydeHnss MHTCHCUBHOCTD (pIyopecleHInH yMeHbIIaeTcs (puc. 6, kpusas 5), HO
0CTaeTCs BBIIIE KOHTPOIBLHOTO 3HAYCHHSI.

. 500~

)

4004

300+

200

1004

HHTeHCHBHOCTE (UTyopecUeHIHH (a.e

0_

300 350 400 s (50)

Puc. 6. Criextpsl hiryopecueHIy anp0yMuHa. 1 — CIIeKTp HeoOIy4eHHOTo 00pasia;
2 — cnektp obOpasma, obiydeHHoro yactotoi 51.8 'l HemocpencTBeHHO Tocie
oOmydenns; 3 — cnektp oOpasma, obmydeHHoro wactotoit 51.8 I'Tm uepes 24 u.
mocie oomydeHus; 4 — crekTp oopasiua, obiyderHoro yactotoit 51.8 I'T' uepes 48
4. T10cy1e 00JIyueHust; 5 — criekTp obpasia, obmydeHnoro yactoroi 51.8 I'T yepes 6
JHEe# nocine obayueHusI.
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Crnenyer OTMETUTh, YTO MHTEHCHBHOCTBH (DIIyOPECLEHIMH KOHTPOJIBbHOro o0pasmna
MIPAKTUUECKH HE MeHsaeTcs mocie 24, 48 yacoB u 6 aHeil. CoriaacHO MOTy4YeHHBIM
JaHHBIM, B pe3ysbTare 00Jy4eHHs IJIMHA BOJHBI MAaKCHUMAJIBHOH (IIyopecleHIHn
MOYTH HE MEHSETCA, YTO IO3BOJSAET IPEANONIOKUTh, 4To BiamsHue OMU KBY
gacTtotoii 51.8 I'T'1] He BBI3BIBAET CYNMIECTBEHHBIX KOH(OPMAIIMOHHEIX H3MEHEHUH, O
4YeM CBHICTEIBCTBYIOT Takke NpHUBEICHHBIE paHee JaHHble. VIHTEHCHBHOCTH
(uryopecrieHIIM Bo3pacTaeT mocie oOiydeHus. Ilo Bcell BepOSTHOCTH, SHEPTHS
oOIydeHHss TepeXOJUT OT MOJISKYJl BOABI K EIMHCTBEHHOMY TpHUNTO(haHy
PE30HAHCHBIM ~MEXaHM3MOM, UYTO M TIPUBOAUT K POCTY HHTEHCUBHOCTH
¢nyopectieHunu. IToT ekt ycuiauBaercsi B TedeHHe mocneayoomux 48 gacos
(puc. 6, xpussle 3 u 4). OnHako, nocie 6-u AHEH mociae 06ay4eHUs] HHTEHCUBHOCTD
¢yopecueHy ymMeHbIaercs (puc. 6, Kpusas 5).

Bauanue OMU KBY na mepmocmabuibHoCmb aibOVMUHA _KPOBU 4el08eKd.
UccnenoBano Bimmsane OMHM KBU Ha TepMOCTaOMIIBHOCTH CHIBOPOTOYHOIO
ansOyMuHa yenoBeka. PacTBopsl ansOymuna obmydanuce DMU ¢ wacrotamu 41.8,
48 n 51.8 I'Ty B Teuenne 60 MHH, HOCIIE Yero 0OJIyYeHHBIE 00pa3Lbl TOIBEPIIIUCEH
TepMHYecKOl aeHaryparuu. Ha puc. 7 mpuBeneHs! HOpMHpOBaHHBIE (puc. 7A) U
HEHOPMHUPOBaHHBIE (pHUc. 7b) KpuBBIE ACHATypaluu adbOyMHHA IOCTE OOMyYEeHUS
OMU c¢ gactoramu 41.8 u 51.8 T (kpuBble AeHATypaluu TOCIE OOTYYECHUS
gactoramu 48.0 u 51.8 I'T'm mpakTH4YeckH COBMAAAIOT, ITO3TOMY IPEACTABICHA
TONBKO OJHA KpuBas). KpHBEIE TEpMOHMHAYIIMPOBAHHOH AEHATYpaIMUd MOJEKYI
anpOyMuHa B OOJydeHHBIX pAcTBOPAaX CIOBHHYTHI B CTOPOHY OoJiee BBICOKHX
TeMIIepaTyp 10 CPaBHEHHIO C HEOONydeHHBIM BapHaHTOM. VHTEpECHBIM SBIISETCS
TOT (haKT, 4TO KpHBas 3, KOTOpask COOTBETCTBYET albOyMHHY, OOJydCHHOMY He
pe3oHaHcHOU st Bobl yacToToi (41.8 I'T'm) DMU, cnBuHyTa B CTOpOHY Oojee
BBICOKHX TEMIIEpaTyp MO CPaBHEHMIO C OCTAJbHBIMH KPHBBIMH. MHOTOYHCIICHHEIE
pabotsl mokaseiBarT, uTo OMU KBY neiicTByeT Ha OHOIOTHYECKHE CHCTEMBI Yepes
BO3JelicTBHe Ha BOAy. IlomydeHHBIC HAaHHBIE CBUAETENHCTBYIOT O TOM, 9YTO B
pe3ynbprate obmydenuss OMMU ¢ wacroroit 41.8 ITuh, Oenox mnpuodOperaer
crenuUUecKyl0 CTPYKTYpY, KOTOpash OTJIMYAeTCs OT TAKOBBIX 10 OOJIydeHHs U
mocie obmydenust yactoroir 51.8 I'T1, 3a cueT 4ero oH CTAHOBHUTCS YCTOWYHUBBIM K
JeHaTypupyouemy dakropy.

[IpnobpereHHast yCTOHYMBOCTh MOJIEKYJIBI AIBOYMHHA, 110 BCEil BEPOSTHOCTH,
oOycioBieHa Tem, 4to BeienctBue BosaericTBuss OMM KBY wacroroit 41.8 I'Tix
Oenok mpuoOpeTaeT Ooliee KOMITAKTHYIO, IJIOTHYIO KoH(popmaruio. [lo-Buanmomy,
moI00HOe, HO MEHEe BEIpAXKEHHOE M3MEHEHHE HaOMo1aeTcs 1 B cirydae 0OIydeHHS
51.8 I'Tu. M3 HeHOpMHUPOBaHHBIX KpPUBBIX NeHATypauun BHAHO (puc. 7B), duro
THIEPXPOMH3M PacTBOPOB anbOymMuHa npu obayuennn OMU ¢ gacroroit 41.8 [T
BIBOC HWKE, YeM y HeoOJaydeHHOro u obmyuenHoro ODMU c¢ yacrotoit 51.8 T'Tix
OenkoB. YuuThiBas TOT (akT, YTO THIEPXPOMHBIA 3(dekT OenkoB (a TaKKe
HYKJICMHOBBIX KHCJIOT) OOYCIIOBIIEH KiyOkooOpa3Hoi ctpykrypoii (Dpaiidennep,
1980), MoxHO Tmojarath, 4To NpH obOmydeHHH dwactotod 41.8 I'Tu OGemok He
MOJTHOCTBIO TIEPEXOAUT B KIIyOKOoOOpa3sHOEe COCTOSHHE, KaK 3TO TNPOHUCXOIWT B
cirydasx HeoOydeHHOro U oOnydeHHOro yactotoi 51.8 I'T'y o6pasuoB. BepositHo,
sHepruss OMMU wactotoit 41.8 I'Tu HemocpencTBeHHO moriomiaeTcst OETKOBOM
MOJIEKYJIOW, B TO BpeMs kak sHeprus OMMU uacroroir 51.8 I'Tm moctymaer k
MoJieKynaM Oellka OMOCpPEeOBaHO OT MOJISKYJl BoAbl. B 3TOM ciydae Takke

14

© National Library of Armenia



CTpyKTypa Oejka cTaHOBHTCS OoJiee CTaOMIBHOW K IeHATypHpYyIomeMy (aktopy,
OJJHAKO CTEIeHb CTAOMIM3ALUK MEHBIIIE.
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Puc. 7. HopmupoBanusie (A) m HeHOopmupoBanHble (B) kpuBbIe aeHaTypanuu

HeobmydenHoro (1) u obmydenHoro ansoymuaa OMU KBY uacrotamu 51.8 (2) u
41.8(3) IT.

HUccnenoBaHo BiusiHHE OZHOKpaTHOTo 60-MuHYTHOTO 00myueHust OMU KBY
Ha TEPMOCTaOMIBHOCTh albOYMHHA B TEUCHHE UIUTEIHLHOTO BpeMeHH depes 24, 48
4acoB U 6 aHeH mocie obmydenus (puc. §). M3 puc. 8 BumHO, 9TO mpu 00IydYeHUH
ans0yMUH HAYUHACT [CHATYPHPOBAThCS TMPH OOJiee BBICOKHX TEMIlEpaTypax.
OpHAKO CTOUT OTMETHTH, YTO €CIU IMOCNe OOIyYeHHs] TeMIeparypa ACHATypaluu
cocrapmsma 82°C (B xontpone — 80.7°C), To 4epes 24 u 48 wacoB cMemaercst B
CTOpoHy GoJiee BHICOKHX Temreparyp 10 84.4 u 86.5°C, cooTBercTBeHHO Hepes 6
nHel mocne oOnydeHWs HaONIOAAeTCsl MOHIDKCHHE TeMIIepaTyphl JAeHATypaluH
(83.40C), YTO O3HAYaeT, YTO MPOUCXOJUT YACTHYHOE BOCCTAHOBJICHHE
HaAOJIFOTaeMbIX H3MEHEHUH. DTOT pe3ylbTaT HOATBEPKAACT (HaKT mepesad SHEPTuu
BriIyOb MOJICKYJIBI, 38 CUET Y€ro B HEW IPOUCXOMAIT CTPYKTYPHBIC H3MEHEHUS,
MIPHUBOIAIINE K cTAOMIIN3aMK Oelika MO BIUSHUEM TeMIIepaTypbl. DTH H3MEHEHHUS
00paTUMBI, 0 YeM CBHIETEIbCTBYET MIOHWKEHHE TEMIIEPATYphl JICHATYpAlUH Yepe3
6 nHeii mocne oOTydeHUs.
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Puc. 8. Kpussie neHarypaimu HeoOmydeHHoro (1) u obnydenHsix OMU ¢ yacroroii
51.8 ITno o6pasuoB anpOymuHa. 2 — KpHBas JAeHATypaluu anb0yMuHa
HETIOCPEICTBEHHO Nociie o0iydeHus; 3 — KpHuBasl JeHaTypaluy anboyMuHa yepes 24
4y mocie oOnmydeHus; 4 — KpuBas AeHATypaluud ansOymmHa depe3 48 4 mocie
oOmydeHnst; 5 — KpuBas A€HATypaluuy anbOyMUHa yepe3 6 JHel mocie o0IydeHusI.

Ha ocHOBaHMM MONYYEeHHBIX OAHHBIX MOXKHO 3aKJIOYHUTBH, YTO OOJIydeHHE
OMMU KBUY pe3onancHo# amst Bojbl yactoToi 51.8 I'T', IpUBOAKMT K CTaOHIH3aNUN
cTpyKTyphl Oenka. HaGmogaeMbiii s ekt coxpansiercs B TedyeHHe 48 yacoB. B
TEYCHUE 3TOr0 BPEMCHH HAOJIOACTCS YBEIUYCHHE CTAOMIBLHOCTH MOJICKYJ OeiKa,
MOCJIC YEro CUCTEMA CTPEMHTCS] BO3BPATUTHCS B HCXOJHOE COCTOSTHUE.

3AKJIFOYEHHME

[Iposeneno uccnenoBanne BiusHUsE DOMU KBY Ha KpoBb UM HEKOTOpEHIE €€
cocrapistomue. M3 momydeHHBIX B paboTe AaHHBIX BbLABIEHO, uto OMUW KBY
MPUBOANT K YBEIMYECHUIO KOX(D(HUIMEHTa MOBEPXHOCTHOIO HATSDKCHUS IUIa3MBI
KPOBHU KPBIC, YTO B YCJIOBHSIX LIE€JIOCTHOI'O OpPraHU3Ma MOXET MEHATh romeocras. C
Ipyroi ctoponsl, nox BiausHueM OMU KBY, ymenbinaercs abcomoTHOE 3HaYCHHE
IUTOTHOCTH TOBEPXHOCTHOTO 3apsija 3PHUTPOIMTOB N COOTBETCTBEHHO MEHSETCS
NEKTPOKHMHETHUECKNI MOTEHIMal MeMOpaHsI 3puTporuToB. Kpome Toro, BnusHIe
OMMU KBY yckopsieT reMonu3 SpUTpounToB. M3 IEHCUTOMETPUIECKIX H3MEPEHHH
BugHO, yTo OMM KBY npHBOAMT K YMEHBIICHHIO IUIOTHOCTH SPUTPOLUTOB B
cycneH3ud. Ha OCHOBaHUHM NOJIy4€HHBIX IKCIIEPUMEHTAIBHBIX M CYILECTBYIOLIMX
JIUTEPATypPHBIX JaHHBIX MOXKHO 3aKJIIOYMTh, YTO MAaHHBIA (akTop (HU3NYecKoi
IPUPOJIBI CIIOCOOCTBYET arperalyu 3pUTpOLUTOB. Bo BTOPOii cepuu 3KCIIepUMEHTOB
uccienoBano Biusinne OMUW KBY Ha ¢uayopecieHnuo u TepMOCTaOMIBHOCT
anp0yMiHa, KaK Ba)KHOM OEIKOBOW KOMIOHEHTHI KpoBH. Iloka3aHo, d9TO TOX
Bo3zelictemeM OMM KBY  yBenuumBaeTcs WHTEHCHBHOCTH — (DIyopecHCHINH
ans0yMIHA, YTO CBUJETENBCTBYET O KOH(OPMAIMOHHBIX HM3MeHEeHMsx Oemka. C
JPYTO# CTOPOHBI, YBEIMINBAETCS TEPMOCTAOMIEHOCTE OelKa.
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BbIBO/IbI

Hon smmssauem OMU KBUY ¢ pa3HOH 9acTOTOH M HpPOJOTKHTENIBHOCTHIO
9KCHO3HLMH KOI(P(UIHEHT MOBEPXHOCTHOIO HATSDKEHHS IIIa3Mbl KPOBH KPBIC
pacTeT, 94TO yKa3plBaeT Ha M3MEHEHHE (M3MKO-XMMUYECKHX CBOWCTB ILTA3MBI
KPOBH, YTO MOXET ITPUBECTH K M3MEHEHHIO TOMEOCTa3a.

OOnydyeHue CcycrmeH3HH 3pHTponUTOoB KpoBH Kpeic OMU KBY ¢ pasmbiMu
YacTOTaMH U TPOAODKHTENBHOCTBIO SKCIO3UIMU MPHUBOJUT K YMEHBIIEHHIO
IUIOTHOCTH TIOBEPXHOCTHOTO 3apsiia 3PUTPOIMTOB KPOBU KPBIC, NPU 3TOM,
BEJINYMHA U3MEHEHHUs O0JIblIIe TPH OOIyYeHHH 4acTOTaMHU, PE30HAHCHBIMU IS
BOJBI, YEM HE pE30HAHCHBIMH. AHAIOTHYHBIH XapakTep H3MEHEHuit
HaOJI01aeTCsl U IIPU OTPEIEICHUH EKTPOKHHETHUECKOTO TIOTEHIHANA.

YMeHbIIeHHe MOBEPXHOCTHOTO 3apsiia SPUTPOLMTOB, BCIEICTBHE OOIyUCHUS
OMU KBY, npuBoAUT K YMEHBUICHHIO DPE3UCTEHTHOCTH 3PUTPOLMTOB U
yckopeHmio remonuza. Kpome Toro, o0iydeHHMEe NpPUBOAUT K arperanuu
SPUTPOLUTOB, O UEM CBUAETENBCTBYET YMEHBIIEHHE MIIOTHOCTU CYCIICH3HH.

O6nyuerue OMU KBY pacTBOpa CHIBOPOTOYHOTO albOyMHHA YEIOBEKA
MPHUBOIUT K BO3PACTAHHIO MHTCHCHBHOCTH (uyopecueHiun Oenka. CTemneHb
HU3MEHEHUs 3aBHCUT OT IPOJOJDKHUTEIBHOCTH 00dydeHMs W 4actoTel DML
MexaHu3M ACUCTBHS pa3HbIX 4acToT DMU Ha Genok pas3imuucH: 00JNydeHUe
gactoroir 41.8 I'Tm mpuBOoAUT K KOH(DOPMAIMOHHBIM H3MEHCHHUSIM OeKa,
obygenne yactotoit 51.8 I'T mpUBOAMT K W3MEHEHWIO YHOPSIOYSHHOMH
CTPYKTYpBl THOPATHOH OOOJOYKH BOKPYT MOJEKYNBl anbOyMuHA. D(PQeKT
00IydeHHs COXpaHAeTCsS U YCHIMBACTCA B TeueHUe 48 4acoB mocie 00IydeHus.
B nanbHeiIeM WHTEHCHBHOCTh (IIyOPECHEHINH HAYHHACT YMEHBIIATHCS,
CTPEMSICh BO3BPATHTHCS B NCXOIHOE COCTOSTHUE.

IMon Bosmeiicteuem OMU KBY pacTeT TepMOCTaOMIBHOCTH CHIBOPOTOYHOTO
ansOymuHa yenoBeka. OO0 3TOM CBUJCTENBCTBYIOT KpHBBIC JEHATYypaluu
obydeHHoro anpoymuHa. OOnydeHHbIe 00paslbl AeHaTYypUpPYIOTCs TpH Oojee
BBICOKHX TEMIIepaTypax 1o CPaBHEHHIO C HeoOIydeHHBIMU oOpaznamu. B stom
ciIydae Takke HaOmomaeMbiid 3QQEKT COXpaHIeTCS U YCHIIMBACTCS B TEUCHUE
48 qacoB nociie obmydeHus. [locne 48 4acoB crcTemMa CTpEMUTCS BO3BPATHTHCS
B Ha4YaJIbHOE TIOJIOKEHHE.
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UPLUGL3UL UULPESU UUUYELD

UbLRUGS,UShL SPNR3ED ELEUSMUUUSGLPUUYUL ULPLLED
UrG8NrE3NRULE UL3UL NLNT AUNUCPILELSD 90U

uvonoua-hr

Zmugniguyhtt  puntp.  Ujppnuwdht, phbwnnipughw,  dwlbplnipught
lwpjwsénipni, dwlbkpbnipught  (hgph  unmpini,  dpjhudbnpught
wnppnyph LEjunpudwuquhuwlut wihpubp, $ininplugbiighw, &-wnnkughuy

Uhpjuyugjws wnkiwnuuljut wypwwnwipnd ntuntduwuhpyty &
Uhihdtinpuyhtt mhpnyph LEjunpuduquhuuubt wihpubph wpbkgnipniup
wput nt npu wpwbdhtt pununphsubph npny punipwqphsubph Ypu:
Ppwlubwug]t) ki Unphjujhtt Ginpdbp’ wyuhlpl in vitro wpynibl nt Gpu
wnwidht punuophsubpp Gupwpldl] B wodwsd dhqhulut gnpénuh
wqplgnmipjuiin b niumdbwuppyl] v nphnynng hnthnpunipiniabtpp: buswytu
Juymd Eu thopdbpp, wyu ubpgnpdnipmitp juhun Jwjpuduénipniu L
gnigupkpnid wgnbkgnipjul mbinnnipiniithg nt hwdwhinipniihg:

Munulbwuhpyly £ 41.8, 42.2, 50.3 b 51.8 @2g hwwunipniuutpny
OPzZ EUU wgpkgnipniup wetbnbph wpwt yjuquuyh dwlkpbinipugh
Jlwpdusnipjutt ypu: 8nyg k wmpyk), np fwnwquypwhwpiwt wpyniupnid
wuquuyh dwlbkpbnipughtt jupjusnipniutn wdnd E, hsp Juynud k&
wuquuyh dhghjuphvhwfjut hwnlnipmitttph ypw wyju tkpgnpénipjut
dwuhtt: Uwlkpunipughtt jupusnipjut thnthnpunipniip bpwbwynwd £ np
wudpnnowljut opquthquh wuydwbbpnid Swnuqujpwhwupdul
htnbwupny Ywpnn L whknh nbbkbtw  hodbnunwgh owpwpnd:
Munulbwuhpyl] £ bwbh ORZ EUU wqpbkgnipniutt wnubntbph wpjub
Ephppnghintbtph dwhtpimpuyhti (hgph unmipput b kknpulpubtnhy
wnukughwih ypu: 8nyg L wpyky, np 41.8 b 42.2 @2g hwdwunipniutpnyg
wnubwnubph wpu Enhppnghwinubtph Yuunyph Epjupunt
Swnwqujpwhwpnidp hwigkguind t tphppnghnttph  dwlbplnipwgh
lhgph hunnipjut wjuquuip: Qph hwdwp phgnuwbuught 50.3 b 51.8 Q2g
hwwhinipnitibpny fwpwquypwhwpdwt nhwypnid nfju) punipwugphsh
wjuquut swihp wydkh kS L, huyp, wdkbugt hwjwiwlwinipjudp,
Yuudws t ogph dhgngny] dwnwquyplwt Fubpghuwyh fubdwt b gph
Juuntwynp Junnigwsdph thnthnjunipjul htwn: Swpphp
hwdwunipniuttpng Swnwqujpwhwpnidp hwugtgunid k
hEywnpwlhubnhl wnunbughwh  pwgupdwl wpdiph  tjuquwinp:
Ephppnghwitph  wgpbqugnudp  hp  hkpphtt wuplwbwynpjué £
dwljplunipuyht (hgph funnipjui tuquudp, npp hwigbkgunud k pphouiph
dpholi  4dgnpnmipjutt b Juunnnpjub mdbph  thnthnpunipniaubphtt b
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tphppnghnttph - dnnbguwit ni wgpkqughught: - Fugh  wyn,  1hgph
thnthnunipnitp wuydwbtwynpjws b punubptiph hwnynipniuubph
thnthnjunipiniiibpny, hush hbEnbwupny wénd E  poowpunuipubph
pwihwigkihmpymip, nptt b Jupnn & phpkp Ephppoghuntbph
nhiwgyniunipyut wijdwtp: Uju Gupwunpnipmniip hwunwnbne hwdwp
hpwlwiwgdty t 422 b 51.8 Q2g hwlwpmpmniubkpng] ORZ EUU
wqpbkgmpjutt numdbwuppnipymit tphppnghwnubph ppyny hpuwhpgus
htunjhqh Yypw: 8nyg k wmpyky, np wyu gnpénth wqpbkgnipniip hwbqhgunid
t tphppnghwiubph ningkguwip b pwpdp wnlnuny htdnihght: Ujniu
Ynnuhg, gnyg kb, np Ephppnghintbph Ynigkinpughwh wbjugduup
qniquhtn Wjuqnud E Juwpinyph uunipmniup, htgp bu junumd E
Swnwqujpwhwpuwt wpyniupnd Ephppnghwnitph wgptqughuyh dwuhi:

Uwnbkuwpnuuut  wypwnwbipmd  hpujwuwbwugdus  dnpbjught
thnpdbph Uniu owppnid munwdbwuhpyl] © ORZ EUU wqpbgnipniup
wpywl Yuplnp Ukl wy pununphsh’ wipnidhh hwnlmpmabbph Ypu:
Munidtwuhpdty k 41.8, 48.0 b 51.8 @2g hwdwjunipnibutpny ORZ EUTU
wqplkgmpniip  dwpgme ghdnitjuyhtt - wypnidhth - $ninplugkughugh
hunkuuhynipjult  tnthnjumpjut Jpu: 8nyg L wpdl, np 48 QZg
hwdwpnipjudp fwnwqujpwhwptint phypnd bujut thnthnjunipniuttp
skl qpuiigynid: 41.8 @2g hwdwjunipjudp dwnwquypwhwpbnt nhypnid
nghunymd Lt pninplugkighuyh htnbuuhynipjutt wg, husp juyus L
wpnidhth Uniknymd Ynudnpdwghnt thnthnpunipinibubph htwn: 51.8 Q2g
hwdwhnipjudp  funwqujpuwhwupbint phypnd  $ninplugkughugh
htnktuhynpjut wdp wuwjlwbwynpjws Lt wypnudhh  Unjklnih
Unnnwluypnid  hhppunwghnt  punuiph Jwintwynp  YJunnigyusph
thnthnpunipjudp, pln npnud, hspwb wykih Epllup £ Swnwquypuhwupdwt
wnbnnnipniup, wyipwl Uks L ninplugkughuyh hunkuuhynipiniup: 8nyg L
npyl] twl, np wju EpEjup ywhywignd b wénd k48 dwdyu
pupwgpnid, nphg htwn hwdwlwpgp dqunmud t JEpununtiwg  Gpught
Jhdwlh: 8nyg L wpdhp twl, np Jwnwquypwhwpdwd  wpyniupnid
Ukbwinud £ uwhwnwlnigh obpdwluwmnitinipinitip, wyuhtptt wpnudhup
ujunid t phuwnnipugll] wdbih pupdp obpdwunhfwtubpnud: Uju
ntypnid bu hwyntwpkpynd £ dudwiwlh dbke nhwnynn ubkpgnpénipjut
ndbnugnid, nphg hkwun Ypiht hwdwlupgp dqumd E Jhpununtug

uljqpirwjutt Jh&wlyhle:
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MIKAELYAN MARIETA S.

EFFECT OF MILLIMETER RANGE ELECTROMAGNETIC WAVES ON SOME
CONSTITUENTS OF BLOOD

SUMMARY

Keywords: Albumin, denaturation, surface tension, surface charge density,
millimeter range electromagnetic waves, fluorescence, &-potential

In the presented work the effect of millimeter range electromagnetic waves on
some characteristics of blood and its separate constituents has been observed. Model
experiments were carried out, i.e. the blood and its constituents in vitro were
exposed to the effect of the mentioned physical factor and the observed changes
were studied. As the experiments indicate this impact strongly depends on the effect
duration and frequency.

The effect of EMW EHF (electromagnetic waves with extremely high
frequencies) by 41.8, 42.2, 50.3 and 51.8 GHz frequencies on blood plasma surface
tension of rats was studied. It was shown that value of the plasma surface tension
coefficient increases, which indicates this effect on the plasma physicochemical
properties. Change of the surface tension coefficient means that in real organism a
distortion of homeostasis may take place due to irradiation. The effect of EMW EHF
on surface charge density and electrokinetic potential of rat blood erythrocytes was
also studied. It was shown that long-term irradiation of suspension of rat blood
erythrocytes by 41.8 and 42.2 GHz frequencies results in decreasing of the surface
charge density of rat blood erythrocytes. In the case of irradiation by water resonant
50.3 and 51.8 GHz frequencies the decreasing size of this characteristic is higher,
which, most apparently, is connected to irradiation energy absorption via water and
water canonic structure change. Irradiation by different frequencies results in &-
potential absolute value decreasing. Aggregation of erythrocytes in turn is
conditioned by decreasing of the surface charge density, which leads to alterations of
attraction and repusion forces as well as approaching and aggregation of
erythrocytes. Besides, the charge change is conditioned by variations of membrane
properties, due to which the permeability of cellular membranes increases that in
turn may result in a colapse of resistence of erythrocytes. To maintain this
suggestion the study of EMW EHF effect by 42.2 and 51.8 GHz frequencies on
acid-induced hemolysis of erythrocytes was carried out. It was shown that this factor
impact leads to bulging of erythrocytes and high percentage hemolysis. On the other
hand, it was shown that with concentration enhancement of erythrocytes the
suspension density decreases, which also indicates the aggregation of erythrocytes in
consequence of irradiation.

In another series of carried out model experiments it was studied EMW EHF
effect on properties of the other important constituent of the blood — albumin. The
effect of this factor by 41.8, 48.0 and 51.8 GHz frequencies on fluorescence
intensity change of human serum albumin was investigated. It was shown that at
irradiation by 48.0 GHz frequency there are no significant changes registered. In the
case of irradiation by 41.8 GHz an enhancement of the fluorescence intensity is
observed, which is connected to conformation changes taking place within albumin
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molecule. In the case of irradiation by 51.8 GHz the enhancement of fluorescence
intensity is conditioned by canonic structure change of hydration membrane in the
vicinity of albumin molecule, though, the longer is the irradiation duration, the
higher is the fluorescence intensity. It was shown as well that this effect is preserved
during 48 hours, after which the system tends to returning to the initial state. It was
also shown that in the result of the irradiation the protein thermostability increases,
i.e. albumin starts denaturing at higher temperatures. In this case also the
strengthening of the observed effect in time is revealed, after that the system again
tends to turning to the initial state.
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