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KPBIMCKAS HIKOJIA MA'HUTOBHOJIOTUHU: HCTOPUSA U
INEPCIIEKTUBbBI UCCJIEJJOBAHUH

Yyan E. H.

OI'AOY BO «Kpwivmckuii penepanbHblil yHuBepcuteT nMenn B.U. BepHaackoro»,
Cumpeponons, Pecybnuka Kpeim, Poceunst
e-mail: elena-chuyan @rambler.ru

80-seTuro co qua po:xkaenust npogeccopa H. A. Temypbsinu,
OCHOBAaTeJIsl M PYKOBOAUTEJISI HAY4YHO# IK0Jbl «KpbIMcKasi mkoJa
MarHMTOOHOJIOTHUH»
30-neTuro mexayHapoanoii KpoiMckoii koH(pepeHunu
«Kocmoc u 6mocdepa» nocpsimaercs

31.10. 1944 - 17. 10. 2017 rr.

Hceneoosamenw 0onoicen c60600n0 uomu
6 MOM HANPABIeHUU, KOMOpoe HaA3bleaem
emy Ho60e OmKpblmue...

Anekcanop @nemune

B 60-x romax XX B. B Kpbimy paboranu Hay4HO-HCCIIET0BATEIbCKUE
YUPEKIICHUS, B KOTOPBIX MCCIEAOBAJIach B3aUMOCBSA3b KOCMUYECKHX H
3eMHBIX TpoueccoB. B CumbeponoasckoM rocyaapcTBEHHOM YHUBEPCUTETE
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nMmean M. B. @®pynze (apiHe KOY umenn B. M. Bepnanckoro), Kpemmckom
MeauIMHCKOM uHCTUTYTE (HbiHE K®Y wumenu B.U. Bepnaackoro), B
KpbiMckoit actpodusnueckoit odceppaopun, B HUM ¢dusnueckux meTonioB
JICYEHUS, MEAUITMHCKON KIMMaToJIoruu U peadbuuranuu uMm. M. M. CeuenoBa
(SlnTa) 3aHMMANTUCh U3YYEHHUEM BJIUSHUS Pa3IUYHBIX (DAKTOPOB, B TOM UHCIIC
3aBucIIMX OoT CoJHEUYHOM aKTUBHOCTH, Ha YeJIOBEKa M KMBOTHBIX. MIMEHHO B
KpbiMy BmepBbie ObUIM  CHOPMYJIHUPOBAHBI MPEATNOIOKEHUS O IPUPOJIE
(haKTOpPOB, OTBETCTBEHHBIX 3a COJTHEUHO-3EMHBIC CBSI3H.

Cotpynauk KpAO xanmunatr ¢wus.-mat. Hayk b. M. Brnamumupckuii
BIICPBBIC TPEIIOIOXKIII, YTO TAKUM (PAKTOPOM MOXKET OBITh IEPEMEHHOE
MarautHoe mnosie (ITeMII) cBepxHu3kux dyactor (CHY), MHTEHCHBHOCTH
KOTOPOro HamboJiee BHICOKA 110 CPABHEHHMIO C MHTCHCUBHOCTBHIO TIOJIS IPYTHX
YACTOTHBIX TOJIOC KaK B CIOKOWHBIC TEPHOIBI, TAK M OCOOEHHO BO BpeMs
F€OMAarHUTHBIX BO3MYILIEHUM, KOT/Ia €0 MHTEHCUBHOCTh MOKET BO3pACTaTh B
10-100 pa3, yero He HAOMOAETCA B IPYTMX YaCTOTHBIX JHANa30HaXx.

Ja  nmokaszarenscTBa mpennosiokeHus b. M. BrmaauMupckoro Hy»XHO
ObUIO HUcciaenoBaTh oOwuosiornyeckoe gaerictBue IleMIl odenp Maioi
WHTEHCUBHOCTH, HE BBI3BIBAIOIINX TEIIOBLIX 3 PekToB. Cama BO3ZMOXKHOCTh
OMOJIOTMYECKOTO JCWCTBUS IIOJIEH TaKol MHTEHCHUBHOCTH CYHTAJIOCh
COBEPIIICHHO HEBO3MOXHOW, TaK KakK HE CYIIECTBOBAJIO Pa3yMHOIO
00BsICHEHHs] MX aKTHBHOCTH. IloaTOMy mepea HMCCIeIOBATEISAMU CTOSIIH H
OYCHb CJIOXKHBIC 3aJa4M, PEIICHHE KOTOPHIX TPeOOBAJIO TIIATEIHLHOIO OTOOpA
METOIOB H  OOBEKTOB  HWCCICAOBAaHUM, pa3pabOTKH  AyOJHUPYIOITUX
KOHTPOJIBHBIX JKCIEPUMEHTOB, MPOBEPKU BOCIIPOU3BOJMMOCTH PE3YJIbTATOB
HCCJICIOBAHMS U T. 1.

b. M. BiaaaumMupckui BbICTYIA€T € J0OKJIAJA0M HA HAYYHOM CeMHHape

Takue wuccnenoBaHus Ha TIEpBOM dTane ObUIM  MPOBEACHBI  I0A
pykoBoacTBoM mpodeccopa A. M. Bonbiackoro B KppIMCKOM MEAMIIMHCKOM
UHCTUTYTE.



VYxke mepBble pe3yNbTaThl ObUTM OOHAJCKUBAIOININE: OBUIM BBISBICHBI
U3MEHEHUs] (PYHKIMOHAIbHOW aKTUBHOCTU HEUTPO(MUIOB KPOBH KPOJIHMKOB U
cobak mox BiausiHueM ciadbix [1leMIT CHY (H. A. TeMypbsiHil), iepecTpoiku
NEeSATEIbHOCTH CEPACUHO-COCYAUCTON cUCTEMBI XKUMBOTHBIX (A. f. Yeromaps,
B. Aptumenko), o6HapyxxeHo ux BiuusHue Ha Oaktepum (K. J[. Ilatkuw,
IO. H. Aukacona).

IlepBeie  pe3ynbTaThl 3TUX ucchaenoBaHuid (A. M. BonblHCKUH,
b. M. Bonagumupckuii, H. A. Temyppstan, FO.H.  AukacoBa) Obumm
OomyOJIMKOBaHBI B KOJUIGKTUBHOW MoOHOTrpadum «BrusHue colHeYHOM
aKTUBHOCTU Ha atMocdepy u Oomochepy 3emum» M: Hayka, 1968, a Taxxke
opu tonokeHsl B 1969 1. Ha I-om Bcecoro3znom cummosunyme «ColHIe —
owochepa» B T. BuibHIOCE, T/ie TOIYYMJIM BBICOKYIO OIIGHKY aKas.
B. B.[lapuna 3aHuMaBmierocss pa3pabOTKOH  BOMPOCOB  KOCMHUYECKOU
¢dbusunonoruu, npod. B. A. Tpounkoit npusHaHHOTO JAUAEpa U3yUeHUS HUBUKU
COJIHEYHO-3E€MHBIX CBSI3EH.

B 1970 roawsl ueHTp HCCAENOBAaHUM TNEepeMECTUiICS Ha Kadeapy
(bu3MoN0oruM 4enoBeka M KUBOTHBIX CUMQEpONnoabCKOro ToCyaapCTBEHHOIO
yHuBepcuteTa uM. M. B. @pyn3e. kyna nepenuia padorats H. A. TemypbsHil.

Corpynnuxu kadeapsl Gu3noI0ruu YeJI0BEKA H dKUBOTHBIX U
ounoduszuxu (1975 - 1978 rr.)

B menom uccnenoBaHus MpOBOAWINCH MO HECKOJIBKAM HAIPaBICHUSIM,
CBSA3aHHBIM C M3YYEHHEM MEXaHU3MOB OMOJIOTMYECKOro JEHCTBHS CIaObIX
MIEPEMEHHBIX MArHUTHBIX MOJIeH cBepxHU3Kor yacToTel (IIeMIT CHY).

[Ton pykoBoactBoM goneHToB B.I. Cuaskuna u H. A. TeMypbsiHil
pa3pabareiBaJICh (yHIaMEHTAIBHBIE BOIMPOCHI MO Teme «Peaknnuu HEpBHOM
CHUCTEMBI 4YEJIOBEKAa M JKMBOTHBIX HAa BO3JEHCTBHE CBEPXHHU3KOYACTOTHBIX
AIIEKTPOMATHUTHBIX OJIEN €CTECTBEHHOT O " HCKYCCTBEHHOTO
npoucxoxaeHus». B 1976 romy Ha kadenpe Obuia OTKpbITa Jiaboparopus
(Gu3MOIOTNH BhICIICH HEPBHOM NEATEILHOCTH, B KOTOPOH M3Yy4ald U3MEHEHUS
YCIOBHOPE(PIECKTOPHOMN NIEATETHHOCTH KUBOTHBIX (B OCHOBHOM JIa0OpPaTOPHBIX
KPBIC) ITPU BO3JICVICTBUH €CTECTBEHHBIX U UCKYCCTBEHHBIX MATHUTHBIX ITOJIEH.
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IIpoBenenue uccjaeq0BAHUH MO PYKOBOACTBOM {OLIEHTA
Cuasixkuna B. I'. (1980 r.)

Hccnenosanue Biausinus [leMII na 331" yesioBeka NpOBOAUT ACIMPAHT
Mapuenko C. M.

HckmounTenbHbli  MHTEPEC  MPEACTABISIOT  JaHHbBIE, IOJYYEHHbIC
B. I'. CunskunaeiM, A. M.CTallIkoBBIM U COTPYJIHUKAMH, KOTOPbIE OOHAPY KUK
U3MEHEHUE  YCJIOBHO-PE(DIECKTOPHOM  ACATEIBHOCTH Y  JabOpaTOpPHBIX
KUBOTHBIX nipu nedctBun [leMII Ha «pe3oHaHCHBIX» 4YactoTax S5 m 8 I'm.
Okazasnoch, 4to 0osiee YyBCTBUTEIbHBI K JEHCTBUIO OIS TOJIyOH, YEM KPBICHI,
a [IeMII gactoroii 8 I'ii Obuta 607€e a3 dexTrBHa, yem [1eMII vacroroit 5 .
OTU pe3ynbTaThl, SIBWIKCh, NPSIMBIM JI0Ka3aTeJIbCTBO TOrO, YTO BapHalUU
anekrpomarautHoro (ouna CHY cremyer paccmaTtpuBaTh Kak MCHUXOTPOITHBIN
¢dakTop. B uccnenoBanusix mox pykoBoiacTBoM mpod. A. M. CramkoBa ObUIO
oOHapyxeHo paauonpoTtekTopHoe nerictaue [leMIT CHY.



B 1975 rony WBan MBaHoBuu KopeHiok opranuzoBas nepByto B Kpeimy
7a00paTOpPHUIO 10 HCCIEJOBAHUIO AIIEKTPUUECKOM AKTUBHOCTU HEWPOHOB,
KOTOpast (PYHKIIMOHUPYET U B HACTOALIEE BPEMSL.

HccaenoBanue HEHPOHHOM AKTUBHOCTH Y KOIIEK MPOBOIST AOIEHT
Kopenwok U. U., acnupaut OpJioBa T. B., crynent Korauyes B. (1985 r.)

BaxxapiMu  COOBITHSIMH  JIJI1  KOJUIGKTMBAa  Kadenpbl UM pa3BUTHS
MarHUTOOMOJIOTMYECKUX HCCIIeqoBaHui o3HameHoBaiauch 1989 u 1990 ropwl,
KOrJa YCIEIIHO Mpolria 3alluTa JOKTOPCKUX JUCCEePTalUi JOLEHTAMHU
B. I'. Cupsxunsim, H. A. Temypbsuu, . Y. Kopentokom.

C 1991 no 2005 rox kadeapoil pyKoBOIWI JOKTOP OMOJIOTUYECKUX HaYK,
akagemuk AITH VYkpaunsi, nmpodeccop B.I. Cunskun. B sto Bpems Obum
OTKpBITBI 2  HOBbIe Jabopatopuu. Bo-mepBbix, 310 maboparopwus
ncuxoHeipodusnonoruu noja pykosoactsom B. I'. Cunsgkuna.

B wmauane 90-x romoB MeXaHU3MBI BO3JEHCTBHS HU3KOYACTOTHBIX
MAarHUTHBIX TMOJIEH H3y4YaluCh Cpa3y Ha HECKOJIBKUX YPOBHSIX: OT OTHEIbHBIX
HEHPOHOB TOJIOBHOTO MO3ra OOJPCTBYIOIIMX >KMBOTHBIX (TJIaBHBIM 00pa3zom
KOIIIEK) JI0 2JIEMEHTOB ToBeicHUs (Kpbic). B maGoparopun ObUH pa3zpaboTaHBbI
HOBBIE, MHPOBOTO YypPOBHS METOJUKH aHaM3a HEUpOodU3NOIOTHUECKUX
MEXaHU3MOB IMMOBEJICHUS, CO3/IaHbl YHUKAJIbHbIE KOMIIBIOTEPHBIE MPOTPAMMBI U
0o0opyI0BaHHEe, TMO3BOJISIIONIME HM3y4aTh OMOMOTEHIMAJIBI TOJIOBHOTO MO3ra
JKUBOTHBIX W  YEJIOBEKa B IPOIECCE BBHIIOJIHEHUS WMH  CJIOXKHBIX
noBeJIeHYeCKUX 3a1a4. JlabopaTopus crana ogHON U3 HeMHOTUX B COBETCKOM
Cors3e u eauHcTBeHHOM B KpbIMy, CMOCOOHOM B XPOHMYECKUX OIBITaX
PETUCTPUPOBATh U AHAIU3UPOBATH AKTUBHOCTh OJJMHOYHBIX HEHPOHOB KOPHI U
MOJKOPKOBBIX ~ CTPYKTYp MoO3ra OOJPCTBYIOIIUX  CBOOOHOTIOIBUKHBIX



YKUBOTHBIX, a Takke u3MeHeHust DI, conpoBOkAAOUIUE LEICHATTPABICHHYIO
JESITEIbHOCTHYETIOBEKA.

CoTpynHuku jgadoparopuu ncuxoneipopusuosoruu (1990 r.)
Ha ¢pomo: cneea nanpaeo 1 pao: Yemooanoesa E. B., Opnoea T. B.,
Kupunnoea A. B.; 2 psao: /lopoenes U. C., Illymununa K. B,
Ilagnenxo B. b., Kynuuenko A. M., Anoea H. II., Cuoaxkun B. I.

Bropoii nabopatopueid, opranuzoBanHoi B 1990 r. crana nmaboparopus
ANEKTPOMArHUTHON (U3HOJIOTMM U OMO(PHU3UKHU, PYKOBOJUTENIEM KOTOPOH
CTaHOBUTCSI JIOKTOp Ouonornyeckux Hayk, npodeccop Temypwsui Haramus
ApMeHaKOBHA, B KOTOPOW M3Y4YaJiCsi KOMIUIEKC (PyHIaMEHTAIBHBIX BOIIPOCOB
no Tteme «MexaHU3Mbl aJanTaldd >KMBOTHOTO OpraHu3Ma K JCHCTBUIO
HEMOHU3HUPYIOLIUX U3ITYYCHUN».

Baxxnoe 3HaueHwe g J0Ka3aTeNbCTBA OWOJIOTMYECKON AKTUBHOCTH
cTosib cnabbix pazapaxutenei kak [leMII CHY umenu wuccnenoBanus Ha
CHUCTEMY KPOBH, KOTOpPbIE TPOBOAWINCH IO pykoBoacTBOM H. A. TemypbsHII.
Er ke Obuta nmokazana crmocoO6HocTs [IeMIT CHY numutupoBaTh pa3BUTHE
CTpECC-peaklii Ha OTPAHUYCHHE MOJIBUKHOCTH.

C xonua 80-x IT. HaYaJM AaKTUBHO NPOBOJIUTHCS HCCIECIOBAHUS IIO
H3YUYeHHUIO Ouojornueckoi adekTuBHOCTH HU3KOMHTeHCcuBHOTO OMU KBY
(Temyposau H. A., Uysn E. H.).

DT  UCCIEAOBaHWsS  NPOBOJWINCH COBMECTHO ¢  HMHcTtuTtyTOM
paguosnektpoarikn AH CCCP, ¢ Menuko-OMOJIOTHYeCcKOl accoruaruei
MTA-KBY (Mocksa). IlogyyeHHblE HallMMU YYEHBIMU pE3yJIbTaThl HE
OCTAaBJSUTM COMHEHUN B OWOJOTHYECKON aKTUBHOCTH HHU3KOWHTEHCHUBHBIX
OMII: BnepBble mnokazaHo, yto BozueiictBue OMU KBY Ha uHTaKTHBIM
OpraHu3M  CHOCOOHO  TPENOTBPAaTUTh  BO3HHUKHOBEHHWE  HETATHBHBIX
M3MEHEHHM, BO3HUKAIOIIMX Y JKUBOTHBIX MPU TOCIEAYIONIEM JIEHUCTBUU

8



cTpecc-GpakTopoB  (OrpaHMyYeHHe  TMOJBMKHOCTH,  OoleBOd  cTpecc,
uHpUIMpOBaHUE).

JlaGopaTopus 3/1eKTPOMATrHUTHOMN pusuogorun u ouopusnku (1990 r.)
Ha ¢pomo: 6o 2naee cmona Temypovanuy H. A., acnupanmot
Manwvicuna H. A., I'padosckaa E. 0., Eecmaguvesa E. B. (na nepeonem
njaamne) u cmyoeHmul — CHeYUAIU3IAHmMul Kagheopol.

H. A. TemypbsiHL, KaK PYKOBOJUTENb JIA0OPATOPHUH, 32 IUKI pabOT IO
AJIEKTPOMArHUTHOM OWONOTHMU OblIa YJOCTOCHA NMpeMuu MexTyHapOIHOTO
donma «Accommarus JKaka benBenucra s uccnemoBanuii» (2010 r.),
lNocynapctBenHoit npemun ABToHOMHOUN PecmyOnmku Kpeim B HOMHHAIMU
«Hayka u HayqHO-TeXHUYeCKas aesaTeabHoCTh» (2013 1.).

ABTOPUTET UCCIEAOBAHUI B 0071aCTH MarHUTOOMOJIOTHH, TTPOBOIUMBIX B
KpbiMy mpu3HaH MHPOBBIM HAyYHBIM COOOIIECTBOM. CBUIETEIHCTBOM TOMY
SBJIIOTCS MyOJIMKAIUU B MPECTHXKHBIX U3JJaHUSX, UMEIOIIUX BhICOKUU Impact
Index, MoHorpaduu, HarpaxaeHHbIe MPECTHKHBIMUA MPEMUSIMH, MATEHTbl Ha
uzooperenusi Ykpaunbl u Poccuu, 5 JOKTOpckMX M 52 KaHAMAATCKUX
JUCCepTaliii, 3alMILIEHHBIX MO Mpo0jeMaM MarHUTOOMOJIOTHH, Y4YacTHE B
MexayHapoanbix mpoektax (Copernicus), TpaHTbl Ha UCCJEIOBAHUS
(Muno6nayku P®, PODOU, PH®D), MHorouucieHHble KOH(PEpPEHIIUH U
CUMITO3UYMBI MPU YYACTUH KPHIMCKUX YUECHBIX.

Cotpynuuku Kadeapbl SBISIOTCS YiICHAMH MHOTHUX MEXKTYHAPOIHBIX
HayuyHbIX oOmecTB (EBpomneiickoe n AmMepuKaHCKOE OMO3JIEKTPOMArHUTHbBIE
oOmecTna, MexayHapoHoe OMOMETEOPOTOTUIECKOE 00111eCcTBO,
MexyHapoaHBIN COI03 TI0 UCCIICOBAHUIO MAIOU3YYCHHBIX (DaKTOPOB CPEIIbI,
¢duznonornueckoe u Gnodusnueckoe odmectsa Poccun u Yxpaunsl u ap.).
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HccaenoBanus BaussHusg HU3KonHTeHCHBHOro OMM KBY Ha moka3zarenn
KPOBHM KPbIC B JIA00PATOPHUH IEKTPOMATHUTHON (PU3HOJI0THH U
ouodusuxm (2002 r.)

Ha ¢pomo: npogp. H. A. Temypvanu, oou. E. H. Qyan, acnupanmuot
Maxonuna M. M., 3aaunukoea T. B., Tpuopam H. C., cmyoenmuol —
cneyuanuzanmal Kageopol.

HNccnenoBanue Biansinus HU3KOUHTeHCMBHOr0 MU KBY Ha cepaeuHo-
COCYIMCTYIO cucTeMy 4YesioBeka B LleHTpe koppekunu (p)yHKIIMOHAJIBLHOTO
cocrosinusi yeaoBeka (2008 — 2014 rr.)

Ha ¢pomo: acnupanmor buprwkosa E. A., Huxugopos U. P.,
Ananuenxko M. A., Tpuopam H. C., oouenm Pasaesa M. I0., cmyoenmut —

cneyuanuzanmal Kageopol.

C 1995 r. B KpeiMy perymsipHO MNpPOBOIATCS MEXIYHAPOIHbIE
koH(pepennuu «Kocmoc m Omocepa», B paboTre KOTOPBIX NPUHUMAIOT
yuactue yuennle Poccun, Ykpaunsl, benapycu, Uranmun, U3panns, CILHA un
T.A. YUUTBIBasg aKTyaJbHOCTh U BaXKHOCTh OOCYXKJaeMbIX Ha KOH(EpeHLUU
npobiieM, MexayHnapoausiii Qonn «Accouumanusi YKaka benBenucra nms
uccienoBanuii» («Association Jacques Benveniste pour la Recherche»)
yUpeausl CHelHaIbHbIe MPEMUH YYaCTHUKAM KOH(EpPEHIUH, MPEACTaBUBIINM
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Ha 00CYXKJIeHHE Pe3yJIbTaThl aKTyadbHBIX COBPEMEHHBIX SKCIIEPUMEHTAITBHBIX
HUCCIIETOBaHUM.

Y4yacrauku KpbeiMckoil MeskayHapoaHoi KoHgepenuun «Kocmoc u
onocdepa»

Hayunas mkonma «KpbIMckass 1IKoJla MarHUTOOMOJIOTHW» — Obliaa
3apeructpupoBana peuieHuem YueHoro coBeta @I'AOY BO «KpsiMmckuii
dbenepanbubiii  yauBepcuteT umenu B. WM. Bepnamckoro» ot 14 nmexabps
2015 r., mpoTtokos Ne 18.

HomeHnkiatypa HaydHbIX cnenuanbHoctei: 1.5.5. dusnonorus yenoseka
U XKUBOTHBIX; 1.5.2. — buodwusuka; 3.1.33 — BoccraHoBuTeNbHAS MEIUIIUHA,
CIOpPTHUBHAs  MeIUlIMHA, JedeOHas  (U3KYyJIbTypa, KypOpPTOJIOTHS U
dbuznoTepanusi.

PyxoBonutens ¢ 2015 r. — Temypbsinny Hatanes ApMeHakoBHA, JOKTOP
Ouosiornyeckux Hayk, Impodeccop Kadeapsl GUMOIOTUM YellOBeKa U
JKUBOTHBIX U Onodusuku, TaBpudeckas akagemus. C 2018 r. — Uysn Enena
HukonaeBHa, mOKTOp OHMOJIOTHUYECKHX HayK, mpodeccop, 3aBeayrolas
Kadeapoil (U3MOIOTHU YEJIOBEKAa W JKMBOTHBIX W Ouodmsumku WHcTHTyTa
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OMOXUMHUYECKUX TEXHOJOTHH, dkojorun u ¢apmaruu ([Ipotokon Yuenoro
Cosetra KOV Ne 12 or 7.11.2018 1.).

B pamkax mnposenenusi Meponpustaid k 100-neturo  Kpsimckoro

denepanbHoro ynusepcurera umenu B. . Bepuaackoro 14.09.18 r. oTkpsiTa
MEMOpHalIbHasl JO0CKa «Y4YeHble YHHUBEPCUTETA, BHECIIME 3HAYUTEIbHBIN
BKJIaJl B pa3BuTHe KpbIMCKOM IIKOJIBI MATHUTOOMOJIOTUN»

Cunsxkun BsiuecnaB I'puropeeBuu (08.03.1936 r. — 25.10.2005 r.) —
JOKTOp OMOJOTMYECKHX HayK, mnpodeccop, BbLAAIOMIUNCA YYEHBIH-
HENPO(U3NOIOT, YWICH-KOPPECIOHIEHT aKaJeMHUH MeJarorniyeckux Hayk
VYKpaunbl, akageMuK MeXIyHapOAHOM aKaJaeMuU IEeIarOrM4ecKux u
COLIMAJILHBIX HAyK, aKaJeMHUK MexayHapoaHoi aKaJgeMHuu
MH(pOpMaTU3allu, akaeMUK AKaJeMUU KOMIBIOTEPHBIX HAYK U CHCTEM
Ykpaunsl. HanpasneHue HayyHbIX HCCIEAOBAaHUMM — KOCMMYECKas
skonorusi. Paboran B ynuepcutete B nepuoj 1962-2005 rr.

CramkoB Anexkcanap Muxainosuu (13.09.1924 r. — 01.07.2014 r.) —
JOKTOp OHOJIOrMYECKHUX HayK, Mpodeccop, BBLIAIOIUNACA YUCHBIH
¢uznonor u Ouoduszuk. HampaBneHne Hay4IHBIX HCCIEIOBAHUNA —
panuoOMuoNorysi,  MarHUTOOMOJNIOTHS,  BIMSIHHE  HOHHU3UPYIOLIUX
U3Ty4YeHUl Ha Ouonornyeckue 0OBbEKThI, paAHONPOTEKTOPHOE ACHCTBHE
AIIEKTPOMArHUTHBIX TMoyeld. PaGotanm B yHUBEpcUTETe B MEpPUOJ
1973-2002 rr.

Temyposiny Haraness ApmenakoBna (31.10.1944 r. — 17.10.2017 r.) —
JOKTOp OMOJIOTMYECKMX HayK, HIpodeccop, BbLAAIOIIMNACA YYEHBIN-
ono¢pusuk, ocHoBarenab KpbIMCKOM  IIKOJBI ~ MarHUTOOMOJIOTHH,
3aciyKeHHbIM paOOTHUK 00pa3oBaHus ABTOHOMHOM PecryOmuku Kpbim,
JIEUCTBUTEIBbHBIN 4jIeH EBponeiickoro u AMEpUKaHCKOTO
OMORJIEKTPOMArHUTHBIX O00IIECTB, JaypeaT ['ocynapcTBeHHON mnpeMuu
PeciyOnuku Kpbim B oOnactu HaydHOH U HAyYHO-TEXHUYECKOM
NEATENIBHOCTH, JEHUCTBUTENbHBIM uieH KpbeIMCKOM AKageMHUH Hayk.
Hampasnenue Hay4yHbIX HccienoBaHuil — renmuobuosorus. PaGorana B
yHuBepcutete B nepuoa 1971-2017 rr.

<<...Hay'-lHCl}Z 0esimenbHOCMb. .. eduﬂcmeeﬂﬂoe, umo nepeoaicusaem mebs u

YUMo HA COMHU U MbICAYU JIem 8Pe3bl8AeMCs 8 UCTMOPUIO Yell08euecmea» —
sToro npuHuuna Adbpama Modde npunepxxkuBaemcst U Mbl, wieHbl KpbiMcKoit
HAyYHOM WIKOJIBI MarHUTOOUOJIOTHH, MPOAOJIKAs U pa3BUBasi UCCIEIOBAHUS
YUYUTEJIEH.
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YYEHBIE YHWBEPCUTETA, BHECWWE 3HAYUTEAbHbIA" BKAAL B PA3BUTHE
' ' KPBIMCKOM WKOMEI MATHUTOBMONOrMM e

Cunaknn ’ “Crawkos ¥ W Temypobsany
Bauecnag [puropbeeny Anexcanpp Muxaiinoeny -, Haranba ApmenaxoBxa
2 08.03.1936 - 25.10.2005 13.09.1924 - 01.07.2014 5 31.10.1934 - 17.10.2017
£ ﬁ _'* pa6ota B yHuBEpCHTETE . pa6ora B yHuBepCHTETE £ ) paGora B ynwEepcuTere

) 1962-2005rr. 3 , 1873 - 2002rr. > 1871 —1 2017 rr.
/." ~

\ " k
BbIJAOLMACA Y'-IEHI:IVI-HEVIPO(DVBVIOHOI’, BbIGAIOLMMCA YYEHBIA OU3NONOF BbIJAKOLMACA YHEHbIﬂ-§M0¢M3MK,
YNEH-KOPPECTIOHTAEHT AKALEMIM : Y BUOGU3MK. OCHOBATENb KPBIMCKOM LLKOMbI

NEQATOrMYECKUX HAYK YKPAUHBI. _. | HAMPABIEHME HAYYHBIX WNCCNENOBAHUMN- - MATHUTOBMONOTNN. P
HANPABIEHUE HAYYHBIX UICCNENOBAHUK- |- PAQWOBMONOMAS, MATHUTOBMUONOMUS |HANPABJEHHUE HAY4HbIX UICCIIEOBAHWM-
KOCMHWYECKAA 3KOnorus FENWosnonorua
. L)

MemopuaJjibHasl 10CKA «Y4YeHble YHUBEPCUTETA, BHECIIHE 3HAYNTEIbHBIN
BKJIaJA B pa3Butue KpbIMCKOl IIKOJIBI MATHUTOOMOJIOTHI»

B mHacrosimee Bpems wHccieqoBaHus B 00JACTH  3JIEKTPOMATHUTHOM
OMOJIOTMM MPOBOJIATCS HAa HOBOM METOJUYECKOM YpoBHE. B pamkax
peanuzanuu Ilporpammer passutus GI'AOY BO «Kpeivckuit dhenepanbHbiii
yHuBepcuter umenun B.W. Bepnaackoro» co3ganel  sabopatopuu,
OCHAIIIEHHbIE COBPEMEHHBIM 000pyI0BaHUEM: nabopaTtopust
BU3YaJIM3UPOBAHHOIO TMATY-KIAMIIa; J1TabopaTopusi 3TOJOTUH; JlabopaTopus
ncuxo(U3uoNIoruy; JjJabopatopuss KIETOYHOM (u3HOoIOruu U OUO(DU3UKY;
Ja0b0paTopus IJIEKTPOMArHuTHOM (u3nonoruu U Omopu3uKH; J1abopaTopus
dbu3nonorud U OMOXMMHHM KpOBHU; JabOpaTOpusi OLEHKU (PYHKIHMOHAIBHOIO
COCTOSIHMSI YeJIOBEKa; JabopaTopus U3ydeHus 0oJIu.

B 2017 r. mytem oO0beauHEHUS] HAyYHO-HCCIEAOBATEIbCKUX U HAay4HO-
oOpa3oBaTenbHbIX JabopaTtopuii Kadeapbl (U3MOIOTMM  YelOBEKa U
KUBOTHBIX 1 OMO(GU3UKHN BO UcHoTHeHHe penieHust Yuenoro Cosera ®I'AQY
BO «K®VY um. B. U. Bepuanckoro» ot 19 ampenst 2017 r. (mpotokon Ne 4)
co3nan lleHTp KOJNJIEKTUBHOTO TOJB30BAaHUSI HAyYHBIM O0OpYIOBaHUEM
«DKcnepuMeHTagbHas PU3N0IOTHs U OMOpU3UKaX».

OCHOBHBIMM ~ HANpABJICHUAMH  HCCIEAOBAaHUN  HAYYHOM  LIKOJIBI
«KpbIMcKas 11Kkos1a MarHuTOOMOIOTUU» SIBISIFOTCS

— Ounonoruveckas aKTUBHOCTb HU3KOMHTEHCUBHOTO
AIIEKTPOMArHUTHOTO  U3Jy4eHHs KpallHE BBICOKOM  4YacTOThl  (mpod.
Uysn E. H.,, nmon. PaaeBa M.I1O., gmomn. JIxenmybaesa D.P., nor.
Tymansinn K. H., acnupantst JIusennos C. 0., batosckas M. A.);

— oadbdexter  skpanupoBanus  OMII  (gou. XycamnoB  /I. P,
no1. Apmomtok H. C.; mou. Jxenny6aesa 3. P., nou. Tymansun K. H.);

— BIUSHUE KOCMHYECKOW TMOTroAbl Ha (PU3UKO-XUMHUYECKHE H
OMOJIOTUYECKUE CHUCTEMbl PA3JTMYHON CTENEHU CIONKHOCTH U COILMAIbHbIC
apieHus (mpod. Bnagumupckuii b. M.);
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— OHOMEIMIMHCKHE HCCICIOBAaHUS, BOCCTAHOBHUTENILHAS MEIUIIMHA,
CIIOPTUBHAS MEIUITMHA, KypOPTOJOTHUS W (PU3UOTEpamnusi — HCIOJIb30BAHHE
buzndyeckux (GakTopoB, B TOM YHCJIE SJISKTPOMATHUTHOW MPUPOILI IS
peaduMTaly NalMeHTOB C pa3audHbIMU 3a0oneBanusiMu (pod. Uysu E. H.,
non. buprokoBa E. A., non. XycamnoB [I.P., mpod. IlaBnenxo B.Bb.,
nou. MuxaitnoBa A. A., nou. Kynuuenko A. M.).

CRIMEAN SCHOOL OF MAGNETOBIOLOGY: HISTORY AND
RESEARCH PROSPECTS

Chuyan E. N.

V.I. Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
e-mail: elena-chuyan @rambler.ru

Dedicated to
80-th anniversary of the birthday of professor N. A. Temuryants, founder
and director of the scientific school ''Crimean school of magnetobiology"'
30-th anniversary of the International Crimean conference
""Cosmos and biosphere"

The article discusses the history of the scientific school “Crimean School
of Magnetobiology,” as well as the research institutions, teams, and scientists
who made an invaluable contribution to the formation and development of
electromagnetic biology.

Since 2015, it has been headed by Natalia Armenakovna Temuryants,
Doctor of Biological Sciences and Professor at the Department of Human and
Animal Physiology and Biophysics. Since 2018, the leadership has been
carried out by FElena Nikolaevna Chuyan, Doctor of Biological Sciences,
Professor, and Head of the Department of Human and Animal Physiology and
Biophysics at the Institute of Biochemical Technologies, Ecology and
Pharmacy of V.I. Vernadsky Crimean Federal University.

The authority of research in the field of magnetobiology conducted in
Crimea is recognized by the global scientific community. This is evidenced by
publications in prestigious journals with a high impact index, monographs
awarded renowned prizes, patents for inventions in Ukraine and Russia, five
doctoral and fifty-two candidate dissertations defended on issues of
magnetobiology, participation in international projects (Copernicus), research
grants (Ministry of Education and Science of the Russian Federation, RFBR,
RSF), and numerous conferences and symposia involving Crimean scientists.

Faculty members are members of many international scientific societies,

including the European and American Bioelectromagnetics Societies, the
14



International Society of Biometeorology, the International Union for the Study
of Unexplored Environmental Factors, physiological and biophysical societies,
among others.

Since 1995, the international conferences “Cosmos and biosphere” have
been held regularly in Crimea, with scientists from Russia, Ukraine, Belarus,
Italy, Israel, the United States, and other countries taking part. Given the
relevance and importance of the issues discussed at the conferences, the
International Foundation “Association Jacques Benveniste pour la Recherche”
established special awards for participants who presented the results of current
experimental research.

15



KOCMHYECKAA IOT0JJA U BHOJIOT HYECKHE
ITPOIIECCHI

HCTOPUS U BAPUAIIUU KOCMHUYECKOM MO OJIbI

Baaoumupckuu b. M.

OI'AOY BO «KpriMckuii ¢penepanbablii yHuBepcuTeT uMenn B.W. BepHanckoro»,
Cumdepomnons, Poccus
e-mail: bvlad @yandex.ru

Bonbmoit Munumym conmneunoit aktuBHocTd 1650—-1700 rr. (MuauMym
Maynzaepa) Obl1 HMHTEPBAJIOM BBICOKMX TBOPYECKUX JIOCTHDKEHHM B
panmroHanbHOU cdepe: «Bek renues», padotanu Heroton, Jleitonu, [1ackans,
['tolireHc, BO3HUKIIAa BOJHOBAasi TEOpHsl CBETa, ObLI CHOPMYIMPOBAH 3aKOH
coxpaneHust sHepruu. bonee panane Munumymsl 1430-1510 rr. (MuauMym
[lnepepa) u 390-510 rr. mo H.3. («OceBoe BpeMsi») — O0JIaalid TEMHU Ke
ocobenHoctssmMu. C TpPUMEHEHHWEM HWHIEKCOB TBOPYECKUX JOCTHKCHHM
I[1. Copokuna, Y. Mbappes ynmanoch mokazaTh, 9TO OOJBIMMHCTBO bosbmmx
MUHUMYMOB SIBJISIFOTCSI SMIOXaMH TOBBIMIEHHBIX TBOPYECKUX JOCTHIKEHUN —
3TO — YHUBEpCaJIbHAsl 3aKOHOMEPHOCTh MUPOBOM McTopun. CBs3b JoMycKaeT
npocToe 00BACHEHUE B paMKaxX TPaTUIIMOHHBIX OMO(DU3UKU-(PU3NOIOTHH.
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HEPUOINYHOCTHU B ITIOABJIEHUU BBIJAIOIIINXCA
XYJIOKHHUKOB 1 UX CBA3b C COTHEYHBIMHA U
KIMMATHYECKUMU IUKJIAMU

3names b. C.

Koponesckoe Actponomuueckoe O6mectBo Kanaaer, Kanaga
e-mail: bzlatev @gmail.com

B nocnennue necsaTuiaeTHs CBS3b TBOPUYECKUX BCIUIECKOB C COJTHEYHOM
AKTUBHOCTBIO HM3ydajaCh MHOTHMH HCCIEOBATEISIMU, W OBUTA TOJYYCHBI
HeHHbIe pe3ynbTathl [4]. Llenb nanHoil paboThl — BBIABUTH MEPUOIUYECKUE
3aKOHOMEPHOCTH B TMOSIBJICHUM BBIJAIOIIUXCA XYJO0KHUKOB U HCCIIEIOBATH
BO3MOXXHBIE CBSI3U MEXAYy OJTUMU MEPUOJIUYHOCTAMU U COJIHEUHBIMU,
T€OMArHUTHBIMU U KJIMMATUYCCKUMHU MUKIaMU. JlaHHBIE OBLIM MOJYYCHBI U3
aBTOpUTEeTHOTO cioBapsi [1], comepkamero wHpopmammioo o Oomee 2100
BBIJIAIONINXCST  XYJAOKHHUKaX, BO BpeMeHHOM wuHTepBasie 1220-1960 rr.
bonpmuucTBO nat g0 XVII Beka SBIAIOTCS NMPpUOIM3UTEIbHBIMU. B CBsI3M ¢
ATUM OBIT TOCTPOEH BPEMEHHOW psAJ JaT PpOXACHUA IO ToJaM,
OXBaThIBarOIIMH ToJIbKO HHTEpBa 1601-1960 rr. (1535 XyA0)KHUKOB).

Psg Ob11 cMozenupoBaH Kak HEOJHOPOJHBINM MyaCCOHOBCKUU MpoOIece,
Jorapu(M MHTEHCHUBHOCTH KOTOPOTO SIBJSIETCS MOJUHOMUAIIBHOW (PYHKIIHUEH
BpEeMEHH C J00aBJIECHHWEM CHUHYCOWJ. 3HAUYUMOCTh IEPUOJUYECKUX
COCTaBIIAIOIIMX ompeaensuiack MetogoM Monte-Kapino na ocnose 10000
CUMYJISIIINI  TyacCOHOBCKOTO BpeMeHHoro psga. [lpy o = 0,05 Obum
0OHApYKEHBI TP 3HAYNMbBIC IEPUOTUIHOCTH.

Camas kopotkass u3 Hux cocraBiser 20,6+1,2 roma (p=0.0044). Ona
XOpOULIO COIJacyeTcsi C LUKIOM TOW K€ JJIMTENbHOCTH, MOJYYEHHBIM paHee
JUIST BBLIAFOIIUXCS MAaTEMATHKOB [5], 1 €ro MOJKHO YETKO CBI3aTh C 22-JIETHUM
COJIHEUHBIM IUKJIOM Xeina. CuHycouabl sl XyJAO0KHUKOB M MaT€MaTHUKOB
HaxoJasITCs B MpoTuBO(daze, JOCTUTas MaKCUMyMOB B Ipesnenax 11-jmeTHux
COJIHEYHBIX ITMKJIOB C Pa3HOM MOJSPHOCTHIO MarHUTHOTO moJia. JIBe apyrue
nepuoanyHoct — 49+2 u 633 roma, npu p=0.037 u p=0.0012
COOTBETCTBEHHO. [V3BeCTHO, 4YTO ULHMKIBI IMTEIBHOCTBIO ~47  Jer
CYNIECTBYIOT JUIsl MHEpIMaabHOro ABMKEeHHS ColHIA M JJI1 aCUMMETPUH
ckopoctu BparnieHus CoJiHIIa Ha PKBATOPEe OTHOCUTEILHO ceBepa W rora [2].
Hukn anutenbHOCTHIO ~60 seT oOHapyX eH I kiuMarta 3emiu [3].

Jlutreparypa
1. Chilvers I. The Oxford Dictionary of Art. — Oxford University Press, 2004.
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KOCMUYECKAA NOrogA U sMONOr’M4YECKHUE NPOLIECChI

SPACE WEATHER AND BIOLOGICAL PROCESSES

2. Georgieva K. Solar Dynamics and Solar-Terrestrial Influences // Space Science: New
Research. — Nova Science Publishers, 2004, pp. 35-81.

3. Veretenenko S. V., Ogurtsov M. G. 60-Year Cycle in the Earth’s Climate and
Dynamics of Correlation Links between Solar Activity and Circulation of the Lower
Atmosphere. Geomagn. Aeron., 2018, Vol. 58, pp. 973-98]1.

4. Vladimirsky B. M. Space Weather and Bursts of Creativity: Axial Age. A View from
the 21st Century. Izv. Atmos. Ocean. Phys., 2021, Vol. 57, pp. 837-858.

5. Zlatev B. S. Periodicity in the emergence of notable scientists and its possible
connection with cycles in climate and space weather data // Proceedings of IX Int.
Crimean Conference “Cosmos and Biosphere”, Simferopol, 2011, pp. 27-29.

PERIODICITIES IN EMERGENCE OF EMINENT ARTISTS
IN RELATIONSHIP WITH SOLAR AND CLIMATIC CYCLES

Zlatev B. S.

Royal Astronomical Society of Canada, Canada
e-mail: bzlatev @ gmail.com

In recent decades the relationship of creativity bursts with solar activity
has been studied by multiple researchers, and valuable results have been
obtained [4].

In the present study our goal is to explore for periodic regularities the
process of emergence of eminent artists, and to investigate for possible
relationships between these periodicities and different solar, geomagnetic and
climatic cycles. The data was obtained from the authoritative Oxford
Dictionary of Art [1] which contains information about more than 2100
notable artists, spanning the time interval from 1220 to 1960. Most of the birth
dates before the 17th century, however, are approximate, uncertain, or both.
Because of that we constructed a time series of birth dates per year covering
the interval 1601-1960 only, containing data about 1535 artists.

The series was modelled as a non-homogeneous Poisson process with the
logarithm of its intensity being a polynomial function of time with added
sinusoid periodic components. The significance of the periodic components
was determined by Monte-Carlo method from 1000 simulations of Poisson
time series with polynomial trend only. With level of significance a=0.05
three significant periodicities were detected.

The shortest among them is 20.6x1.2 years, with p=0.0044. It is in good
agreement with the periodicity of same length obtained by us previously for
the eminent mathematicians [5], at it can be clearly related to the 22-year Hale
cycle of solar activity. The sinusoids for artists and mathematicians are in
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counterphase, so they achieve maxima within 11-year solar cycles with
different polarity of magnetic field.

The other two periodicities are 49+2 and 63+3 years, with p=0.037 and
p=0.0012, respectively. Periodicities of =47 years are known to exist for the
solar inertial motion and for the north-south asymmetry in solar equatorial
rotation rate [2]. A cycle of =60 years has been detected for the Earth’s
climate [3].
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A.JI. U’)KEBCKHWM: CKPBITBIN JUAJIOTI 1961 TOJIA

Mopo3zosa JI. H.

I'MUK um. K. D. Ilnonkosckoro, otaen «Jlom-my3seit A. JI. UmkeBckoro», Poccus
e-mail: morozova@ gmik

A.JI. UmKeBCKHI CTOST Y UCTOKOB CO3/IaHUSI KOCMUYECKOM OMOJIOTHH, B
20, 30-e r. XX B. OH Hamucaix psAx padboT 1Mo BIusHUIO akTuBHOCTH COJHITA HA
ouocoepy [1, 2, 3]. Ho B 1942 r. yuéHblif ObuT OCYXIEH 32 aHTUCOBETCKYIO
aruTayi0 ¥ HAyalo KOCMHYECKOM 3pbl OH BCTPETHJI B KaparaHIuHCKOM
cceuike. B MockBy BMmecTe ¢ xeHoil UnkeBckuil BepHyiica B 1958 r. Ilonér
FO. A. TI'arapuna oH BcTpeTun ¢ BooayuieBieHueMm [4]. M, HecMoTpst Ha To,
YTO B 3TO BpEMsI €My YJalI0Ch OIMyOJIMKOBAaTh CBOM (PyHIaMEHTaIbHbIE PaOOTHI
[5, 6], aTO OBUIO MEPUOJIOM «HAYYHOTO OJMHOYECTBa» UMKEBCKOro Ha (hoHe
kocMmuueckux ycrnexoB CCCP. byayun HCKIIOUEHHBIM H3 MYOJIMYHOIO
JUCKypca, OH BCE ke ydacTBOBald B OOCYXJEHUM KocMHuYecKol Tembl. OO
TOM KpPaCHOPEUYMBO TOBOPHUT 3K3eMIULp KypHana «Bompocel ¢uiocodun»
(1961, Ne 8), nmpunagnexasmmii YmxeBckomy. JXypHan Obul KitOueBOU
UJICOJIOTUYECKON TUIOMIAAKON JUIsl TUCKYCCUM O (UI0CO(CKUX OCHOBAHUSIX
3apOXKAAIONICICS KOCMOHABTUKH.

Kypnai BellIen yepe3 yeTblpe Mecsana nociue nonéra ['arapuna. Ha c. 76
omybnnkoBaHa ctaThsi H. A. BapBapoBa u E. T. ®danneeBa «®unocodckue
npoOsieMbl aCTPOHABTUKH», OHa H300miIyer mnomeTamu YmkeBckoro [7].
[lomu€pkuBaHusi,  BOCKJIMIATENbHbIE  3HAKH,  3aMETKH,  SIBISAIOTCA
HeBepOaJbHBIM JHAIOTOM YYEHOTO C aBTOPaMH, KOTOPBIE IMPOBO3TIAIIAIOT
IPUHLIUIIB aHTPOTIOLEHTPU3MA — TJIABEHCTBYIOIIEE MOJIOKEHHUE YeIOBEKa B
npupoae U KocMoce. UMKEBCKUMU BENET CKpPBITYIO IOJIEMHUKY, OH
MaHU(ecTUpyeT  MO3UIMI0  aHTpornokocMus3ma.  [lokazarenbHO,  YTO
UmKeBCKU TPUIIEP)KUBACTCS TAKTUKM YMOJIYAHMS «PYKOBOISIIEH poJu
NapTUU», OH HE BBIJIEISET 3T MMACCAKUA aBTOPOB CTATHH.

s YnokeBCKOro 310 OBLIO HE TOJBKO BpeMs (uitocodckoit peduiexkcun
— B OTU TOJIbl MPOUCXOJUIM €ro KOHTaKThl C OCHOBATEJSIMU COBETCKOMN
kocMoHaBTHKH. C KoponéBbiM OH 00CYKaal METOABI 3allMThl KOCMOHABTAa Ha
opb6ute [8, 9]. Uurepec k pabotam UnKEBCKOTO TIPOSIBIII M OCHOBOIIOJIOKHUK
kocMuueckord Meauuuuel O. I'. I'azenko. Ha xoHcynmpranmm k YmxeBCKOMy
npuesKaIm  coTpyaHuku HMHcTuTyra KocmuueckoM  meauuuHbl.  Ha
MexaynapoaHor kKoH(pepeHIun 1o OnoHa0moaeHusM B Mae 1964 r. moutu
3a0piToro  yu€éHoro A. JI. UmKeBCKOTO TMOCTaBWIM B OIUH PSI C
K. 2. Iluonkosckum u B. 1. Bepuanckum [10].
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A. L. CHIZHEVSKY: THE HIDDEN DIALOGUE OF 1961

Morozova L. N.

Tsiolkovsky State Museum of Fine Arts, Chizhevsky House Museum Department, Russia
e-mail: morozova@ gmik

A. L. Chizhevsky was at the origin of the creation of space biology, in
the 2030s he wrote a number of works on the influence of solar activity on the
biosphere [1, 2, 3]. But in 1942, the scientist was convicted of anti-Soviet
agitation and he met the beginning of the space age in Karaganda exile.
Chizhevsky returned to Moscow with his wife in 1958. He greeted Yuri
Gagarin's flight with enthusiasm [4]. And despite the fact that at that time he
managed to publish his fundamental works [5, 6], it was a period of
Chizhevsky's "scientific loneliness" against the background of the USSR's
space successes. Being excluded from public discourse, he nevertheless
participated in the discussion of the cosmic theme. This is eloquently
evidenced by the copy of the journal Voprosy Filosofii (1961, No. 8), which
belonged to Chizhevsky.
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The magazine was a key ideological platform for discussions about the
philosophical foundations of the nascent cosmonautics. The magazine was
published four months after Gagarin's flight. An article by N. A. Varvarovand
E. T. Faddeev "Philosophical problems of astronautics" was published on p.
76, it 1s replete with Chizhevsky's notes [7]. Underscores, exclamation marks,
and notes are a nonverbal dialogue between the scientist and the authors, who
proclaim the principles of anthropocentrism — the dominant position of man in
nature and the cosmos. Chizhevsky conducts a hidden polemic, he manifests
the position of anthropocosmism. It is significant that Chizhevsky adheres to
the tactic of omitting the "leading role of the party", he does not single out
these passages of the authors of the article.

For Chizhevsky, it was not only a time of philosophical reflection, but
also his contacts with the founders of Soviet cosmonautics. With Korolev, he
discussed methods of protecting astronauts in orbit [8, 9]. O. G. Gazenko, the
founder of space medicine, also showed interest in Chizhevsky's work. The
staff of the Institute of Space Medicine visited Chizhevsky for consultations.
At the International Conference on Bio-Observations in May 1964, the almost
forgotten scientist A. L. Chizhevsky was put on a par with K. E. Tsiolkovsky
and V. I. Vernadsky [10].
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KOCMMNYECKAA ITIOT'OJIA 21 BEKA U BUOCOEPHBIE
IMPOIECCHI

Pazynvckaa M. B.

NHCTUTYT 3eMHOTO MarHeTu3ma, HOHOC(hEphl U paclpoCTpaHEHUS PAIHOBOIH
uM. H. B. I1ymkoBa PAH, Mocksa, Poccust
e-mail: ra_mary @mail.ru

PaccMoTpens! renmoreodusndeckue ocoOeHHOCTH 21 Beka, 31M0Xu HU3KOM
COJTHEYHOW akTUBHOCTU. OOCYXaeTCs, YTO HU3Kasl COJHEYHas AMHAMUKa 24 1
25 UMKIOB TPOSBUIACH HE TOJBKO B YHMCJIE COJHEYHBIX ISITEH, HO U B
CYLIECTBEHHOM YMEHBIIEHUUM T€OMAarHUTHBIX COOBITUHA, B JBYKPAaTHOM
CHWKEHUU CpEeNHEro Ap-UHIEKCA, B IBYKPATHOW NOHMKEHHONW HHTEHCUBHOCTH
COJIHEYHBIX KOCMHYECKUX JIy4ell W 3HAYUTEIBHOM IOBBIIIEHUN AKTUBHOCTH
TaJIAKTUYECKUX KOCMUYECKUX JIyuel B 24 HUKIE COTHEYHOM akTUBHOCTH (CA).
Taxxe HaAOMIOAAIOCH  CYIIECTBEHHOE YMEHBIIEHUE AMIUIMTYJbl HEYETHBIX
rapMOHMK  riobanbHoro  MarHuTHoro mois  ConHima.  OOcyxnarorcs
pa3HOMAacCIITa0HbIE MUKJIBI COTHEYHOW aKTUBHOCTH, OT |1-JeTHEro mo KBasu-
THICSIYETICTHETO, U X KOMOWHATOPWKA B SMUAEMHUOJIOTHYECKON nquHamuke [1].
MakcumyM wuH(QEKIMOHHBIX 3a0oieBaHMi Havanma 21 Beka COBHAJaeT ¢
11-nerhum makcumymoM CA, a HE ¢ MAKCUMYMOM F€OMAarHUTHOW aKTUBHOCTH,
orcraromum ot muka CA nHa 1-1,5 roga.

[lokazaHo, 4YTO HSNUAEMHUOJOTUYECKHE TMPOIECCHl MOTYT CIYXHUTh
JOTIOJTHUTENBHBIM MPEIUKTOPOM ri00anbHbiX u3MeHeHud CA. Tak, udwucio
BUPYCHBIX NaHjemMuil B 19-21 Bekax yTpauBajoch BOJM3U KBa3U-CTOJIETHETO
muaumyma CA, a Hayano »>nuaeMud KOpU pa3BUBaeTcs 3a TOI [0
HACTYIUJICHUS AKCTPEMYMOB 11-neTHero COJIHEYHOTO LUKJIA.
PaccmarpuBatorcss mapanokcel  manaemun  COVID-19, HauaBmeiicss B
YCJIOBUSIX OJTHOBPEMEHHOTO MUHMMYyMa 11-netHero nmukna CA u MUHUMyMa
KBa3U-BEKOBOT'O COJIHEYHOTO IMKJa. B ycnoBusx rinobansHoro munumyma CA
TCHETUYECKNE OCOOCHHOCTH HACEJICHUS CHhITPAIM PEIIAINIyl0 pPOJIb B
Pa3BUTUHU JIOKAIBHBIX SMHUJIEMUN KopoHaBupyca. [IporHo3upyercs pa3BuUTHE
BUPYCHBIX SNUAEMUA U B MakCUMymMaX, U B MHUHHUMYMaX COJHEYHBIX
11-meTHUX IUKIOB B TEYEHUE OKMUJAEMBIX HU3KUX CIIEAYIOIIHNX I[UKIOB
COJIHEYHOM aKTUBHOCTH (BILIOTH A0 2060 roaa).
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SPACE WEATHER OF THE 21ST CENTURY AND BIOSPHERE
PROCESSES

Ragulskaya M. V.

Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation RAS,
Moscow, Russia
e-mail: ra_mary @mail.ru

The article considers the space weather features of the 21st century, the
era of low solar activity. It is discussed that the low solar dynamics of cycles
24 and 25 manifested itself not only in the number of sunspots, but also in a
significant decrease in geomagnetic events, a twofold decrease in the average
Ap index, a twofold decrease in the intensity of solar cosmic rays and a
significant increase in the activity of galactic cosmic rays in the 24th cycle of
solar activity (SA). A decrease in the amplitude of odd harmonics of the
global magnetic field of the Sun was also observed. The different scales of
solar activity cycles, from 11-year to quasi-millennial, and their combinatory
in epidemiological dynamics are discussed [1]. The maximum of infectious
diseases at the beginning of the 21st century coincides with the 11-year
maximum of solar activity, and not with the maximum of geomagnetic
activity.

It is shown that epidemiological processes can serve as an additional
predictor of global SA changes. Thus, the number of viral pandemics in the
19th-21st centuries tripled near the centennial minimum of SA, and measles
epidemics develop a year before the onset of extremes of the 11-year solar
cycle. The paradoxes of the COVID-19 pandemic are considered. The
coronavirus pandemic began in 2019 under the conditions of a simultaneous
minimum of the 11-year SA cycle and a minimum of the secular solar cycle.
Genetic characteristics of the population played a decisive role in the
development of local coronavirus epidemics under the conditions of the solar
activity global minimum. The development of viral epidemics is predicted
both in the maxima and minima of the solar 11-year cycles during the
expected low cycles of solar activity up to 2060.

Reference
1. Ragulskaya M., Obridko V. Heliogeophysical Features and Viral Epidemics of the 21st
Century. GA, 2024, Vol. 64, 8, 86-92, DOI: 10.1134/S0016793224700397
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MMAPAJIOKCAJIBHBINA POCT SHEPT' U 3EM.JIN
TP OCJIABJIEHUU AKTUBHOCTHU COJTHLOA

Pemerom A. I10.

MocKOBCKMH rocy1apcTBeHHbIN yHUBepcuTeT uMeHu M. B. JlomoHnocoBa, MockBa Poccust
e-mail: aretejum @ yandex.ru

JlaBHSSI Tpaaulus HAyKHM — pacCMaTpUBATh COJIHEYHO-3€MHBIE CBSI3H C
TOYKHU 3PEHUSI TPUPOABI OMOCPEPHBIX SIBICHUM, MOPOKIECHHBIX U3TyYCHUSIMU
pazHoro poxaa. CyuiecTByeT, OJHAKO, M Jpyras HNpUYMHA SK30TE€HHBIX
aHOMaJIMi TI0OANbHOTO MacmTaba, KoTopas JO0 CHX TIOp OCTaBajiach
HensBecTHOW. DakThl, coOpaHHbIE W 00OOIEHHBIE aBTOPOM, YKa3bIBAIOT Ha
TO, YTO CHU)KEHUE COJTHEYHON aKTMBHOCTU B MHOTOJTHEBHBIE U MHOTOJIETHHE
MEepUOAbl BbI3BIBAET YCKOPEHHOE BpAILICHUST 3E€MJIM, JAIOIIEe HAavaao LEIoMY
KOMIUIEKCY MOCJIEICTBUM.

CokpailieHre MpoAOTKUTETLHOCTH CYTOK MPOUCXOAUT MIPU YMEHbBIIICHUN
COJIHEYHOM aKTUBHOCTH J0 CAMOT'O HU3KOTO YPOBHSI.

O GosblION 3HAYMMOCTH OOHapyX)eHHOTro 3(deKkTa TOBOPUT B MEPBYIO
ouepelb pe3KUd mepexoa JuTocPepbl B BO30YKIEHHOE COCTOSIHUE,
COMPOBOXKIAEMbI CUHXPOHHBIMU 3€MJIETPSICEHUSIMUA UCKIIIOUUTETBHON CHIIBI,
KorJia BEICBOOOXK aeTcs sHeprus a0 2E+22 Jx.

HeonpoBepuUMbIMU ~ CBUJIETEIBCTBAMU  BAXXHOW  pOJIM  MpoIllecca
COKpAIllEHUsSI CYTOK Ha BEJIMYHMHY, U3MEPSIEMYIO JOJAMH MWUIUCEKYHJIbI,
CIIy’KaT Tak)K€ COBIAJAIOIIEE C HUM IO BPEMEHU PA3BUTHUE BHETPOMUYECKUX
yparanoB B atMochepe CeBepHOU ATIAaHTHKA M BO30OHOBJICHHE TedeHUs Jla-
Hunbs ¢ X0JIOJHBIMU TSKETBIMU BOJAMH Y SKBaTOpa B TUXOM OKeaHe.

Nmenno Onaromaps yCKOpPEHHOMY BpalleHHIO IUTaHEThl 11-meTHue
IIUKJIBI  TIPOSIBJISIIOTCS  BO BPEMEHHBIX psgaX OWOWHIUKATOPOB depes
OTKJIOHEHUSI B TOJAbl COJHEYHOIO MHUHUMyMa. Tak, MO H3BECTHOM
nenapoxponosioruu no IIeeackoit Jlamnanauu, B nepuod 1700-2010 rr. npu
MUHUMYME COJHEYHBIX TMISITEH MNPUPOCT JIPEBECHUHBI COCEH OIEHUBAETCS
nHaeKcoM BeanunHoi 1,089, a nmpu MakcUMyMe OH HE OTJIMYAJICS OT CPEIHETO
ypoBHs (uHaekc paseH 1,000).

[Ipu OTCYTCTBUU MOTOKOB IJIa3Mbl HET MHBIX M3BECTHBIX MaTEpPHAIbHbBIX
MOCPETHUKOB, KOTOpble ObUIM Obl CHOCOOHBI TEPEHOCUTh HUMITYJIbC
HEMOCPEJCTBEHHO OT IMOBEPXHOCTU CHOKOWHOro CoyiHIIa B KOCMHUYECKOE
POCTPAHCTBO, MOATOMY (PEHOMEH PE3KOTO YBEIMYCHHS BHYTPEHHEH SHEPTHUH
3eMiIi MOKHO OOBSICHUTH TOJIBKO B3aMMOJICHCTBHEM HEBHIIUMBIX BHEITHUX
o0omouek JOByX HEOECHBIX TeJ, COCTOSIIMX, B COOTBETCTBHUH C
npeanonoxenneM [{. 1. MenaeneeBa, u3 MacCchbl TPAaHCBOJIOPOAHOTO JIEMEHTA
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HbtoTOHUS (3dupa). ConHile U 3eMyisl BpalllalOTCs B MPSIMOM HaIpaBJIEeHUH, B
CUJIY Yero, Mo 3aKOHY MEXaHUKHU, UX yJlaJICeHUE B HIOHE-UIOJIE BICUET 3a COOOM
ocJia0JeHre KOHTaKTa M YCKOPEHHE, T.e. COKpAIIEHUE MPOJIOJKUTEILHOCTH
CYTOK.

Mexanu3zmoM, 00ecreynBaloMM JITMTENbHOE Bo3aehcTBrue CoiHIa Ha
re0JJMHAMUKY, CIYXHUT Tepelaya KpyTsiiero (yrioBoro) MOMEHTa 3BE3[bl K
IUTAHETE YEPe3 CONMPUKACAOLIUECS TPAHCBOJAOPOIHBIE Iajlo.

PARADOXICAL GROWTH OF THE EARTH'S ENERGY
WITH A DECLINE IN SOLAR ACTIVITY

Retejum A. Yu.

Lomonosov Moscow State University, Moscow, Russia
e-mail: aretejum @ yandex.ru

A long-standing tradition of science is to consider solar-terrestrial
connections from the point of view of the nature of biospheric phenomena
generated by various kinds of radiation. However, there is another reason for
global-scale exogenous anomalies that has remained unknown until now. The
facts collected and summarized by the author indicate that a decrease in solar
activity over long periods of time causes the Earth to rotate faster, leading to a
range of consequences. The reduction in the length of a day occurs when solar
activity reaches its lowest level. The great significance of the discovered effect
is evidenced primarily by the sharp transition of the lithosphere to an excited
state, accompanied by synchronous earthquakes of exceptional strength, when
energy is released up to 2E+22 J.

The development of extratropical hurricanes in the atmosphere of the
North Atlantic and the resumption of the La Nifia current with cold, heavy
waters near the equator in the Pacific Ocean, which coincide with the process
of reducing the length of the day by fractions of a millisecond, are also
irrefutable evidence of the important role of this process. It is precisely
because of the accelerated rotation of the planet that 11-year cycles are
manifested in the time series of bioindicators through deviations during the
years of solar minimum. According to the well-known dendrochronology of
Swedish Lapland, during the period 1700-2010, when the number of sunspots
was at its lowest, the growth of pine trees was estimated at an index of 1.089,
while at its highest, it did not differ from the average level (index of 1.006).
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In the absence of plasma flows, there are no other known material
intermediaries capable of transferring momentum directly from the surface of
a calm Sun into outer space. Therefore, the phenomenon of a sudden increase
in the Earth's internal energy can only be explained by the interaction of the
invisible outer shells of the two celestial bodies, which, according to Dmitri
Mendeleev's hypothesis, consist of the mass of the trans-hydrogen element
Newtonium (aether). The sun and the Earth rotate in a forward direction,
which is why, according to the law of mechanics, their removal in June and
July entails a weakening of contact and acceleration, i.e. a shortening of the
length of the day. The mechanism that ensures the long-term effect of the Sun
on geodynamics is the transfer of the star's angular momentum to the planet
through touching transhydrogen halos.
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HEWMPO®U3NOJOTMUYECKUE MMOKA3ATEJIN YEJIOBEKA ITPH
CIOYTHUKOBOM MOHUTOPUHI'E «<KKOCMHYECKOMU ITOI'OAbI»
B 9 KPAHUPOBAHHOM ITPOCTPAHCTBE

Tpogumos A. B.", Kouypos B. C.’

'AHO «MHUUKA um. Akanemuka B. II. KasznaueeBa», HoBocubupck, PO
000 "ABpopa-MHUUKA", HoBocubupck, PO
e-mail: aurora-isrical 54 @gmail.ru

HapuramuonHsie CIIYTHHKOBBEIC CHUCTCMBI, KakK HOOC(bCpHLIC
IIPOU3BOAHBIC COBpCMCHHOﬁ OIIOXH, ABJIAOTCA  BaXHBIM  OJICMECHTOM
MOHHUTOPHHTA «KOCMHYECKOM IIOroabr» B MOJACIUPOBAHHOM

DKPAHU3UPYIOIIUMHU KOHCTPYKLUSAMHU IIPOCTPAHCTBE.

Heab, MeTOABI: U3YyYUTh JAMHAMUKY KOCMO-(PU3UYECKUX COINPSKEHUM
cnyTHUKOBBIX cucteM GPS u  GOES c¢  Helipo@u3nosorndyeckumMu
IIOKA3aTEIMU  YEJIOBEKA, 3apETUCTPUPOBAHHBIMM HA  KOMIBIOTEPHOM
KoMmIuiekce «Neiry» B yCIOBHSIX SKpaHHUPOBAHUS B CepTUUIIMPOBAHHBIX B PO
ycrpoicTBax — «3epkaia MHUMKA».

JluHaMuKa KOCMOPU3HIECKUX CONPSKEHNH () HABUTAIIHOHHBIX
cnyTHUKOBBIX mapameTpoB (GPS -1-3; GOES - 4,5) u 93I'-noka3areJeii
Yyesl0BeKa B «OTKPbITOM» (I) m 3xpanupoBannom (II) npocTrpancTBe

r 1 2 3 4 5
| -0,69 -0,87 -0,65 -0,95 0,76
Il 0,88 0,89 0,99 0,98 -0,97

Ilpumeuanus: 1 — D3I wHACKC KOHIEHTpAuu BHUMaHus; 2 — D01 anbda-aKkTUBHOCTB;
3 — 4YCC; 4 - mporowsl 100 m3B; 5 — mporonst 30 m3B; Koopaumnater GPS
(p I-1I (159.1 +/-0,8 .- 315,7+/- 1,5) = 0,0001)

BriBoabI:

1. TIlapameTpsl CIYyTHHUKOBBIX CHCTEM, OOECIEUMBAIOIIUX T€OJIOKALHIO
(GPS) wm perucrpanuio coigHe4HbIX-rajakTuyeckux notokoB (GOES),
HaXOAATCSI B 3HAUMMOM COMNPSOKEHHHM JAPYr € JIPYrOoM U (POHOBBIMH
HENPO(PU3NOIOTHUECKUMHU TOKA3aTEISIMH.

2.  DKpaHUpPOBAHHE 4eJI0BeKa METaJUIMYECKUMHU KOHCTPYKLUSMU
(Bepxkaiamu  MHUUMKA) nOpuBOOUT K HU3MEHEHUSM BEKTOpa KOCMO-
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OMO(U3NYECKUX  COMPSIKEHHUM: YCTAHOBJICHHWIO 3HAUMMOM  MPsIMOU
3aBUCUMOCTH.

3. JluHamMuKa KOppesiuuid ¢ KOCMUYECKUMHU IPOTOHHBIMU IIOTOKAMH MOKET
OBITh HOBBIM MapKepOM 3aBUCHMOCTH YEJIOBEKa B MEramojucax oT
«KOCMHMYECKOU ITOTOJIbI».

Jlutreparypa
1. Tpodpumor A. B., Kouypor B. C. Kocmonoorenes B mpoctpancTBe Ko3bipesa,
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HUMAN NEUROPHYSIOLOGICAL INDICATORS DURING
SATELLITE MONITORING OF "SPACE WEATHER" IN A
SHIELDED SPACE

Trofimov A. V.', Kochurov V. 8.

'ANO "MNIIKA named after Academician V. P. Kaznacheyev",
Novosibirsk, Russian Federation
’LLC "Aurora-ISRICA", Novosibirsk, Russian Federation
e-mail: isrica2 @rambler.ru

Navigation satellite systems, as noospheric derivatives of the modern era,
are an important element of monitoring "space weather" in the space modeled
by screening structures.

Purpose, methods: to study the dynamics of cosmo-physical interfaces
of GPS and GOES satellite systems with human neurophysiological
parameters recorded on the Neiry computer complex under screening
conditions in devices certified in the Russian Federation — "Mirrors ISRICA".

Dynamics of cosmophysical correlations of (r) navigation satellite
parameters (GPS -1-3; GOES - 4,5) and human EEG indicators in
"open'' (I) and shielded (II) space

r 1 2 3 4 5
1 -0,69 -0,87 -0,65 -0,95 0,76
Il 0,88 0,89 0,99 0,98 -0,97

Omens: 1 — EEG concentration index; 2 — EEG alpha activity; 3 — Heart rate; 4 — Proton 100 MeV;
5 — Proton 30 MeV; GPS coordinate (p I-II (159.1 +/-0,8- 315,7+/- 1,5) = 0,0001)
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Conclusions:

1. The parameters of satellite systems providing geolocation (GPS) and
registration of solar-galactic flows (GOES) are in significant correlation
with each other and background neurophysiological indicators.

2. Shielding a person with metal structures (Mirrors of an imaginary object)
leads to changes in the vector of cosmo-biophysical conjugations: the
establishment of a significant direct relationship.

3. The dynamics of correlations with cosmic proton fluxes may be a new
marker of human dependence on "space weather" in megacities.

References
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IONS THE 'FREE RADICALS' OF THE ATMOSPHERE
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Bioelectromagnetism (BEM) is the discipline that studies and describes
the interactions between electromagnetic fields (EMF), both natural and
artificial, with living systems.

In the last century, the only sources of EMF were natural: the Earth's
electric and magnetic fields, the electromagnetic fields produced by
thunderstorms (especially lightning), concentrations of small negative and
positive ions in the atmosphere (clusters of O, and N,", and water), and the
very weak fields associated with the sun and galaxies. These sources
constitute the natural electromagnetic background, or environment, in
which living organisms evolved.

Over the past hundred years, exposure to artificial EMFs (produced by
radio and television broadcasts, radar, cell phones, power lines, household
appliances, etc.) has increased significantly in industrialized countries. This
has led to a profound alteration of the electromagnetic environment.

Furthermore, chemical pollutants have reduced or replaced small natural
ions with large ions. The latter are harmful to health. One of the key
arguments supporting this claim is the verified emergence of physiological
disturbances when the concentration of small ions is sensibly falling. In any
case, if one wishes to testify to that association, it becomes a priority to carry
out reliable measurements of the characteristics of the air ions of a given place
[1, 2], internal or external, and collect statistically significant data. A second
step 1s to understand what the threshold, if any, is for the ion concentration of
the air below which disturbances arise. Finally, try to give the onset of
disturbances a verifiable quantification through measures that, it is easy to
predict, would require a very high sensitivity.

The presence of artificial EMFs also changes the concentration of small
ions. At the "Leopardi" school in Rome, it can be observed that in the presence
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of a radiofrequency field, with an average value of 1.5 V/m, small positive
ions predominate over negative ones (Figure 1).
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Figura 1: 1997 - a) Average concentration of small ions; b) Spectrum of
air ions. Refectory. “Giacomo Leopardi” School.

In the absence of electromagnetic pollution, small negative ions prevail
over positive ones.

The temporal trend of the concentration of air ions in the area where the
municipality of Genazzano is located can be considered as typical of non-
urban environments in good weather conditions, characteristic of healthy
microclimates (Figura 2). In the graph it is possible to observe the lack of
abrupt fluctuations in the ionic concentration and the predominance of

negative ions (average ~ 200 ions/cm’) compared to positive ions (average ~
150 ions/cm’).

32



XVI MexxayHapoaHas kpbimckas KoHdepeHuusa “KOCMOC U BUOCDEPA”, 2025
XVI International Crimean Conference “COSMOS AND BIOSPHERE”, 2025

Average concentration of small ions - June 23, 2006
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Figura 2: 2006 — Average concentration of small ions — June 23, 2006
(negative ions in blue and positive ions in red). Genazzano, Italy.

The Conference on Climate and Health was held on Tuesday 21 April
2015 at the Aviator's House in Rome. The Conference was organized by
Dr. Vincenzo Valenzi of the Center for Biometeorology Studies. During the
conference the concentration of the small air ions was measured with the
“Ionmeter” (Fig. 4, Tab. I). This synthetic measure of the concentration of
small ions confirms previous observations, which indicate a decrease in the
number of negative ions in confined air environments when many people are
present.

Fig. 4 — “lonmeter” for detecting concentration of small ions
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Tab. I
Average concentration of small ions - ‘“Casa dell’Aviatore’’, Rome.
April 21, 2015
Place: Aviator's House ‘ Date: April 21, 2015

Parameter Time n' n n/n

Average concentration of small ions hour Ions/cm® | Ions/cm®
Start of measurement 0 85.30 92,16 0,93
End of measurement 2 82,13 75.40 1,09

Certain categories of workers and the general population are exposed to
electromagnetic radiation and artificial fields, which have an average intensity
several orders of magnitude greater than natural fields. Measurements indicate
values of artificial EMFs from thousands to millions of times those of natural
fields. For this reason, in certain situations, we now speak of electromagnetic
pollution or environmental electro-smog. Air quality in electromagnetically
polluted environments is also poor.

The presence of artificial fields has progressively and continuously
invaded the entire electromagnetic spectrum, at least up to 3 GHz, justifying
the concept of “electromagnetic pollution”, or “electrosmog”, and producing a
situation like the one represented in Figure 5.
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Figure 5: 2018 — The spectrum, measured in an open-air environment in
an area of Rome (Cinecitta Est), extends from 26 MHz to 3 GHz. The first
peak on the left indicates FM radio broadcasts. Digital TV broadcasts begin
immediately after the 400 MHz frequency. GSM telephony is found around
900 MHz and 1.9 GHz, and the peak centered at 2.2 GHz is due to emissions
from the UMTS system.
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In Italy, following the 2019 pandemic, there has been increasingly
widespread environmental exposure to wireless transmissions with frequencies
above 2.5 GHz; Figure 6. At the same time, the level of chemical pollutants
has also increased dramatically.
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Figure 6: 2025 - The spectrum, measured in an open-air environment in
an area of Rome (Centocelle), extends from 26 MHz to 3 GHz. The first peak
on the left indicates FM radio broadcasts and the second digital radio (DAB —
Digital Audio Broadcasting). Digital TV broadcasts begin immediately after
the 400 MHz frequency. Near 1.4 GHz is a Wi-Fi band. GSM telephony is
found around 900 MHz and 1.9 GHz, and the peak centered at 2.2 GHz is due
to emissions from the UMTS system. Around 2.4 GHz is another Wi-Fi band.
The red arrow indicates the frequencies around 2.6 and 2.7 GHz. These
frequencies are used for wireless data transmission, primarily in Wi-Fi
networks and 5G cellular technologies. These frequencies offer an alternative
to the better-known 2.4 GHz and 5 GHz bands.

Many studies highlight the adverse effects of these electromagnetic fields
on the climate and the health of humans, plants, animals, and especially
insects [3].

Our working group [§], in addressing electromagnetic pollution, has
proposed revolutionary ideas. The most important is the description of living
beings not only through chemistry, but above all through electromagnetic
forces. Our bodies are essentially composed of ions (chlorine, sodium,
potassium, etc.) and electrical dipoles (membrane proteins, enzymes, and the
cell itself). Electrical dipoles and ions are extremely sensitive to
electromagnetic fields. Finally, living beings generate measurable endogenous
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EMFs. For example, membrane proteins oscillate at frequencies ranging from
0.1 to 10 GHz, which is the frequency range in which cell phones, wireless
networks, and microwave ovens (2.4 GHz) transmit and receive.

Another hypothesis of great interest to our working group is the
electromagnetic markers, including air ions, which could be assimilated to free
radicals in the atmosphere, with their biological effects, including therapeutic
ones, as demonstrated by the climatotherapy studies of Pietracupa [4].

The above hypotheses were tested by monitoring the electromagnetic
environment and airborne ions in both low and high-polluted environments.
The subsequent comparison with the values of natural fields and ions will
allow us to study the impact of these two parameters on the environment in
which we live. (Poli Project [5]

A comprehensive review on ionization has been recently published by
V. 1. Garshin and A. V. Ramzaev [6]. The research and development prospects
of the Ions Meter and the measurement systems of their biological effects will
be discussed.
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AHKCHOJIMTUYECKHWA MOTEHIIUAJI TIPUPOTHBIX
HOJUP®EHOJIOB B T'MIIOMAT'HUTHBIX YCJIIOBUAX

Auounoe H. /I., Xycaunoes /[. P., Heanosa B. P., Tymanany K. H.

OI'AOY BO «Kpeivckuii ¢penepanbHbiii yHuBepcuTeT uMenn B. 1. Bepaanckoro»,
Cumdepomnons, Peciyonuka Kpeim, Poccus
e-mail: aidinov20022 @mail.ru

['unomMarHuTHBIE  BO3JIEWCTBUS  HAa  4YeJIOBEKA B YCJIOBHUSX
TEXHOJIOTHYECKOTO TIPOrpecca CTAaHOBSITCS BCe OoJiee pacrpocTpaHeHHbBIMU. B
NepedyHe pasNIuyHbIX A()QPEKTOB THUMOMATHUTHOW CpEIbl OTMEYAeTCsS ee
HEraTUBHOE BIIMSIHME HA T[CUXO3MOLMOHAIbHBIE IOKa3aTeld 4YeJlOBeKa H
KUBOTHBIX, B TOM WYMHCIIe, HAa YPOBEHb TPEBOKHOCTHU, JEIMPECCUBHOCTH,
arpecCMBHOCTH W T. A. B MupoBOil nuTepaType W HaAIIMX MNPEIAbIIYIIHNX
UCCJIEIOBAHMUSX TIOKa3aHO, YTO TNOJU(EHONbI CHOCOOHBI  OKa3bIBaTh
AHKCUOJMTUYECKOE, aHTUACIPECCAHTHOE M, BOBMOXKHO, CTPECCIPOTEKTOPHOE
BO3JelicTBHE. B CBSI3M € 3TUM MBI PEIIMIM OLICHUTh AHKCHUOJIUTUYECKHM
MOTEHIIMAT TMPUPOJHBIX TOJU(EHOIOB B THIOMATHUTHBIX  YCIIOBUSX.
HccnenoBanrie mpoBeAeHO Ha 28-MH KpbIcax-camuax jJuHuu Wistar (Bo3pact
7 mecsiueB) B Tecte «KpecTtooOpas3Hblil MPUNOIHATHIN Ta0UPUHT», KUBOTHBIE
JENUINCh Ha 4YeThlpe rpynnbel (Mo 7 ocoOei): KOHTpOdb, S AHEH
TUIIOMarHuTHOro Bo3zaehcTBus (SMD3), SMD + peceparpon (Dr. Mercola,
CIIA; 20 mr/kr nepopanbHo), SMD + DHoanTt (OO0 «PECC®DY [I», Poccus;
20 Mr/kr mepopajibHO). I'MmoMarHuTHOE BO3jcHCTBHE (OcCiablieHHe MOJs B
4,92 paza) MomenuMpoBaJIOCh B 3KpaHupylomed kamepe. OOpaboTka
AKCIIEPUMEHTAIIBHBIX BUJI€0 mpoBoauiach B mporpamme Noldus EthoVision
12, craructuueckuii ananu3 — B GraphPad Prism 8.0. [loka3zano, yto Ha 5-ii
JIeHb TUIIOMAarHUTHOTO BO3JEUCTBHUS CYUIECTBEHHO YBEIMYMBAETCS HHJEKC
tpeBoxkHocTu (UT) xpric oT 0,751+0,034 y.e. B pone no 0,929+0,020 y.e. npu
p<0,001. Tlpuem pecBeparposia Ha ¢OHE NATHIHEBHOI'O THUIIOMArHUTHOTO
Bo3nericTBusl  criocobctBoBasr  cHmkeHuto UWUT ot 0,929+0,020 y.e. 1o
0,807+0,022 y.e. mpu p=0,0506; npuem OHoanta cHuxan HWT or
0,929+0,020 y.e. no 0,808+0,028 y.e., Takxke npu p=0,0506.

Takum oOpa3om, pecBepaTpoi W DHOAHT B YCIOBHUSX MATUAHEBHOTO
TUIIOMAarHUTHOTO BO3JEHUCTBUSL TPOJIEMOHCTPUPOBAIM  AHKCUOJIUTUYECKUMA
MOTEHIIUAJ C OJMHAKOBOM CTENEHbIO BhIpakKeHHOCTU. OJIHAKO, /111 YBEPEHHOM
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OOBEKTUBU3ALMK  TIOJIYYEHHOIO0  pe3ysibTata TpeOyloTcs  JaibHeHIme
UCCJIeIOBAHUS.

Paboma evinonnena na obopyoosanuu LKII «Ikcnepumenmanvias

Guzuonocusn u ouoguszuxka» u HKI] « Texnonozuu 300po6vs u peabunumayuu»
6 pamkax memvl Ne AAAA-A21-121011990099-6.

ANXIOLYTIC POTENTIAL OF NATURAL POLYPHENOLS UNDER
HYPOMAGNETIC CONDITIONS

Aidinov I. D., Khusainov D. R., Ivanova V. R., Tumanyants K. N.

Federal State Autonomous Educational Institution of Higher Education "V. I. Vernadsky
Crimean Federal University", Simferopol, Republic of Crimea, Russia
e-mail: aidinov20022 @mail.ru

Hypomagnetic influences on humans are becoming increasingly common
in the context of technological progress. Among the various effects of a
hypomagnetic environment, its negative impact on the psycho-emotional
indicators of both humans and animals is notable, including levels of anxiety,
depression, aggressiveness, and so on. Global literature and our previous
studies have shown that polyphenols can exert anxiolytic, antidepressant, and
possibly stress-protective effects. In light of this, we decided to assess the
anxiolytic potential of natural polyphenols under hypomagnetic conditions.
The study was conducted on 28 male Wistar rats (aged 7 months) using the
"Elevated Plus Maze" test. The animals were divided into four groups (seven
individuals each): control, 5 days of hypomagnetic exposure (SHE), SHE +
resveratrol (Dr. Mercola, USA; 20 mg/kg orally), and SHE + Enoant (LLC
"RESSFUD", Russia; 20 mg/kg orally). Hypomagnetic exposure (a field
reduction of 4.92 times) was modelled in a shielding chamber. The processing
of experimental videos was conducted using Noldus EthoVision 12, and
statistical analysis was performed with GraphPad Prism 8.0. It was shown that
on the fifth day of hypomagnetic exposure, the anxiety index (Al) of the rats
significantly increased from 0.751+0.034 arbitrary units in the baseline to
0.929+0.020 arbitrary units, with p<0.001. The administration of resveratrol
during the five-day hypomagnetic exposure contributed to a decrease in Al
from 0.929+0.020 arbitrary units to 0.807£0.022 arbitrary units, with
p=0.0506; the administration of Enoant reduced AI from 0.929+0.020
arbitrary units to 0.808+0.028 arbitrary units, also with p=0.0506.
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Thus, both resveratrol and Enoant demonstrated similar levels of
anxiolytic potential under five days of hypomagnetic exposure. However,
further research is required for a more definitive objective assessment of the
results obtained.

The work was carried out using equipment from the Centre for Collective
Use "Experimental Physiology and Biophysics" and the Scientific and Clinical
Center "Health Technologies and Rehabilitation” under project number
AAAA-A21-121011990099-6.
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KAPJIUOIPOTEKTOPHOE JEMCTBUE HU3KOUMHTEHCHUBHOI'O
IJITEKTPOMATHUTHOI'O U3JIYUEHUS KPAMHE BBICOKOM
YACTOTHI B MOJEJIN UIIEMUU MUOKAPIA Y KPBIC

bamoeckasa M. A., Pasaeea M. IO., Casenkosa E. C., Ocmanosa E. H.

OI'AOY BO «Kpeivckuii ¢penepanbHblii yHuBepcuTeT uMenn B. 1. Bepaanckoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
e-mail: cshenochek4vanlav@gmail.com

CepaedHo-cocyuCThIe 3a00JIEBaHUSI OCTAIOTCSI OCHOBHOM MPUYMHOU
cMeptHOCTH B Mupe. OAHUM M3 MNEPCHEKTHBHBIX HAIPABICHUN B
HEMEIMKaMEHTO3HOM Tepanuu umemun wMuokapga (MM)  sBusercs
IIPUMEHEHUE KpailHE BBICOKOYACTOTHOTO 3JIEKTPOMArHUTHOTO W3IIyYEHUS
(MM  KBY). OpHako, MOJEKYJSPHbIE M  KJIETOYHBIE MEXaHU3MbI
kapauonpoTtekunn OMU KBY ocTatorcsi Manou3y4eHHBIMU, YTO OINPEEIseT
HEOOXOAMMOCTh JAJIbHEUIIINX HCCIEIOBAHUN. B CBSI3M ¢ 3THUM, I(€JIb HAIIErO
UCCIIEIOBAHUS: YCTAHOBUTH 3¢ (HEKTUBHOCTH HU3KOUHTEHCUBHOTO
AJIEKTPOMArHUTHOTO  M3JYyYEeHUS]  KpalHE  BBICOKOM  YacTOThl  MpH
MOJIEJIMpPOBaHUH MH(papKTa MHOKapaa y Kpeic. B pabore 3anerictBoBanbl 30
caMUOB-Kppic ¢ Maccod 220-240 r. bBpuid  BBIAENEHBI  TPYIIIBL:
«JloxHoonepupoBanHbie» (n=10) — BCKpbITME TpyAHOM monocTH 0Oe3
KOaryJisiiuyd JIeBOM KopoHapHoW aptepuu; rpynna «Wabapkr» (n=10) —
MoaenupoBanne UM myTéM Koaryssiuu JeBOM KOPOHAPHOM apTEPUHU; IPymIia
«OMN KBY» (n=10) — wmonemupoBanue WM mocie NPEeBEHTUBHOIO
10-kpatHoro OMMUN KBY. OO6nyueHne TPOBOAWIM Ha  3aThLJIOYHO-
BOPOTHUKOBYIO 00nactb 1no 30 MuHyT exeaHeBHO reHepatopom «KBUY.
PAMEJl. DKCIIEPT-01» (A = 7,1 mm, mommHuocts 0,1 mBt/cm2). DKI
peructpupoBan Ha anmnapare «l[lomu-Cnextp-8/EX», kapanomapkepsl
aHanu3upoBad ¢ mnomomblo Tecta «MmmyHo-Xpom-Kapano Oxkcrpeccs».
['ucTonornyeckre MCCIENOBAHUS BBIMOJHSINA MO CTaHJAPTHOMY MPOTOKOIY
(pearentsl «I'emaToxkcwinH», buoBHMTpyM), mnpemnaparsl CKaHApPOBAJIM Ha
Aperio CS2 u ananuzuposanu B Aperio Image Scope.

[To pe3ynpTaTaM MccaeaoBaHUS YCTAaHOBJICHO, 4TO pa3Butue Q-unpapkra
y rpynnbsl «MHpapkT» HaOmoganock Ha 15 muHyTe M depe3 yac y 40 %
JKUBOTHBIX, @ Ha 2 cyTku y 20 % xuBoTtHbIX. B rpynne «9MHMU KBY»
Q-undapkr pazBuBaics Ha 15 munyte y 30 % kpsic, uepes yac — y 20 %, na 2
— cytku 'y 40 % >KUBOTHBIX, YTO CBHUJIETEILCTBYET 00 HHTUOMPOBAHUU
octpeitmeit craauu MM u 3aaepkke ¢dopmupoBaHus Hekpo3a. B rpyrire
«OMUN KBY» mume y 10 % >XKMBOTHBIX OTMEUAINCh HE3HAUYUTEIbHBIC
m3meHeHns: ST-cermeHTa, YTO TMOATBEPKIAET CYIIECTBEHHO MEHBIIYIO
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CTENEHb TOBPEXKIACHUS MHOKap/a MO CpaBHEHHWIO ¢ Tpynmoi «MHbpapkT».
Mapxkepsl Hekpo3a (TporonuH I, muornobun, K®K) seismsamucs y 100 %
kpbic rpynnsl «AuDapkT», HO aumbs y 20 % B rpynne «OMU KBU», yto
YKa3bIBa€T Ha MEHbIIEE MOBpekJIcHUE MUoKapnaa nocie KBY-BosaeicTaus.
['ucronornyeckas kaptuHa B rpynne  «MHbapkT»  COOTBETCTBYET
cyOsnokaparaibhoMy MM W pa3BUTHIO KOAryJSIIMOHHOIO HEKpO3a, a B
«OMHN  KBY» - cyOsnukapauadbHOMy  HMHGAPKTY W Pa3BUTHIO
JTIOHEKpOTHYeCKOW cTaauu uHpapkra. Takum oOpazom, KBU-Bo3xaeiicTBue
ociadsieT ocTpyro ¢dazy nHMAPKTa U 3aIMHUIIAET MUOKAPI.

CARDIOPROTECTIVE EFFECT OF LOW-INTENSITY
ELECTROMAGNETIC RADIATION OF EXTREMELY HIGH
FREQUENCY IN A MODEL OF MYOCARDIAL ISCHEMIA IN RATS

Batovskaya M. A., Ravaeva M. Yu., Savenkova E. S., Osmanova E. N.

Federal State Autonomous Educational Institution of Higher Education “V. I. Vernadsky
Crimean Federal University”, Simferopol, Republic of Crimea, Russia
e-mail: cshenochek4vanlav @ gmail.com

Cardiovascular diseases remain the leading cause of death in the world.
One of the promising areas in non-drug therapy of myocardial ischemia (MI)
is the use of extremely high-frequency electromagnetic radiation (EHF EMI).
However, the molecular and cellular mechanisms of cardioprotection of UHF
EMR remain poorly understood, which determines the need for further
research. In this regard, the goal of our study is to establish the effectiveness
of low-intensity electromagnetic radiation of extremely high frequency in
modeling myocardial infarction in rats. The study involved 30 male rats
weighing 220-240 g. The following groups were identified: “Falsely
operated” (n=10) — opening of the chest cavity without infarction. “Infarction”
(n=10) — myocardial infarction by coagulation of the left coronary artery.
"UHF EMI" (n=10) — infarction + 10 sessions of 30-minute preventive UHF
EMLI. Irradiation was performed on the occipital-collar region using the "UHF.
RAMED. EXPERT-01" generator (A = 7.1 mm, power 0.1 mW/cm?). ECG
was recorded on the Poly-Spectrum-8/EX device, cardiac markers were
analyzed using the Immuno-Chrom-Cardio Express test. Histology was
performed according to the standard protocol (reagents Hematoxylin,
Biovitrum), preparations were scanned on Aperio CS2 and analyzed in Aperio
Image Scope. Statistics were processed in StatSoft Statistica v6.0.
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According to the results of the study, the development of Q-infarction in
the "Infarction" group was observed at 15 minutes and an hour later in 40 % of
animals, and on the 2nd day in 20 % of animals. In the "UHF EMI" group,
Q-infarction developed at 15 minutes in 30 % of rats, an hour later — in 20 %,
on the 2nd day in 40 % of animals, which indicates inhibition of the acute
stage of MI and delay in the formation of necrosis. In the “UHF EMI” group,
only 10 % of animals showed minor changes in the ST segment, which
confirms a significantly lower degree of myocardial damage compared to the
“Infarction” group. Necrosis markers (troponin I, myoglobin, CPK) were
detected in 100 % of rats in the Infarction group, but only in 20 % in the UHF
EMI group, indicating less myocardial damage after UHF exposure. The
histological picture in the "Infarction" group corresponds to subendocardial
MI and the development of coagulation necrosis, and in "UHF EMI" - to
subepicardial infarction and the development of the pre-necrotic stage of
infarction. Thus, UHF therapy weakens the acute phase of infarction and
protects the myocardium.
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OPTAHO®OCOPAT-UHAYLHNUPOBAHHASA MTATOJIOI'AA:
NCTOPUSA BOITPOCA U ITOCJIEJHUE NOCTU/KEHUSA

I'onuapos H. B.

HWMU ruruensi, npodnatonorun u sxojorun yenobeka ®PMBA Poccun,
Jlenunrpapckas o6u., Poccust
e-mail: ngoncharov@ gmail.com

Opranodocdarer (OD)  mpuHamiaekar K  yucioy  Haubosee
pacrpoCTpaHEHHbBIX u OTACHBIX KCEHOOMOTHKOB, o0agaronmx
HelpoTrokcuueckuMm 3¢ dextom. CrayyaliHble OTpaBIEHUS 3arpsA3HUTEISIMU
OKpY>Kalolllel Cpelbl, a TaKXKe MpPEJHAMEPECHHbIC OTPABIICHUS, CBA3aHHBIC C
NONBITKAMM Ccyuuuaa win mnpuMeHeHuss O@ TeppopucTamu, €KEroAHO
NOpaXkKaroT MUJUTHOHBI JtoAel Bo BceM mupe. OD Becbma 3(P¢heKTUBHBI B
00prOe C HACEKOMBIMH-BPEIUTEISIMHU, OJTHAKO, IO HEKOTOPHIM OLIEHKaM, JIUIIb
0.1 % O® pocruraror 1eneBoro d3ddexkra. B  Hacrosmee Bpems
UACHTUULIUPYIOT YETBIPE COCTOSIHUSI, OOYCIIOBJIEHHbIE HEHPOTOKCUYECKUM
neiicteueM  opraHodochaToB:  XOJIMHEPTrUYECKUH  CHHAPOM  (Kpu3),
POMEKYTOUHBIN CUHAPOM, O®-unaynMpOBaHHAS OTCTaBJICHHAS
NIOJIMHENpONaTUsi M  HEPBHO-IICUXMYECKOE  PACCTPOMCTBO,  BBI3BAHHOE
xpoHndeckuMm  BozaedcTBueM O®. OpHako CYHIECTBYIOT OCHOBAHUS
JOMOJHUTE ATOT MEPEYeHb KAaK MHUHUMYM CHHAPOMOM BOWHBI B 3alMBE,
UHTEpPEC K KOTOPOMY y 3apyOeKHBIX HCCIeIoBaTeNield He TOJIbKO HE yracaer,
HO JlaXk€ HapacTaeT B mocyeqHue rojsl. bojee Toro, mosiBisiercss Bce OOJbIIe
CBEJICHUN O BO3MO>KHOCTU Pa3BUTHsI OOIIEM3BECTHBIX HEHpPOAEreHepaTUBHbIX
3a0oneBaHuii B KadyecTBe BapuaHTa O®@-MHAYUUPOBAHHON MAaTOJOTHU.
MHoOrouvcieHHbple UCCIEAOBaHUs MOKa3aiu, 4yTto Bo3aeicTtBue O® kak Ha
JOJed, Tak M HAa JKUBOTHBIX MOXET TMpPUBECTH K abeppauusMm B
AMOPUOHATILHOM Ppa3BUTUH, JAePeKTaM HEUPOKOTHUTUBHBIX GYHKUHUNA B
paHHEM  BO3pacTe€ M CYLIECTBEHHOMY  BKJIaady B  pa3BUTHE
HEUPOAECTEHEPATUBHBIX 3a0oseBaHuM y B3pOCIIBIX. Tpu u3
BBIIIENIEPEYUCIEHHBIX COCTOSHUNA O®-UHAYUHPOBAHHOMN MATOJIOTUU 3aBHUCST
OT TSDKECTH OCTPOTO OTPABJIEHUS U CTENEHU MPOSIBICHUS XOJUHEPTHUYECKOIrO
CHUHJPOMA, TTOATOMY BO MHOTHUX CTpaHaxX Mupa (HhapMakoJIoTH YACISIOT 0c000e
BHUMaHUE TMOUCKY S()PEKTUBHON Tepanuu OCTpbIX OTpaBieHUil. ba3oBbIit
AHTUJOTHBI KOMIUIEKC NpEIHa3HA4YeH, MPEXKIE BCEro, Uil BbDKUBAHUS
OpraHn3Ma B JOTOCIHUTAIbHBIM MEPUOJ, HO HE MPEJHA3HAYEH I
PEeIOTBPAICHUS] Pa3BUTHS OCTaBJIEHHBIX 3(PQPEKTOB OCTPOrO OTPABJICHHUS.
Jlns 1enmed MMarHOCTUKU Ba)KHEHIIIEH YacThI0 MCCIACHOBAHHUM in vivo ObLT H
OCTaeTCsl MOUCK HOBBIX OMOMapKepoB AJis OLEHKU 3(DPEKTUBHOCTU CPECTB
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aIbIOBAaHTHOM W pereHepaTMBHOM Tepanuu. Pe3ynbTaThl COOCTBEHHBIX
SKCIICPUMEHTAIBHBIX WU KJIMHUYECKHX MHCCIEIOBAHUN CBUAECTEIBCTBYIOT O
BOXHON pOJM DSHAOTENMS COCyAOB B pa3Butuu OD-uHIYUHUPOBAHHOU
MMaTOJIOTHH. [Tomy4deHnbl YHUKAJIbHbIC JIaHHBIC 0 npoduie
TepUUIIMPOBAHHBIX U HEeITepUPUIMpoBaHHBIX KUPHBIX KUCIOT (OKK) y it
¢ mnpodnarosordei CIyCcTs MHOTHME ToJbl Tocie (Cy0)XpOHHUYECKOM
uaToKkcukaru O®. BreisBnennsiii aucbamanc XK moxer BweicTynmate B
KaueCTBE MIUTOTOKCUIECKOTO (haKTOpa MO OTHOIICHUIO K YHIAOTEIHIO.

Qunancuposanue: epaum PHD 22-15-00155-11

ORGANOPHOSPHATE-INDUCED PATHOLOGY: BACKGROUND
AND LATEST ADVANCES

Goncharov N. V.

Research Institute of Hygiene, Occupational Pathology and Human Ecology of the Federal
Medical Biological Agency of Russia, Leningrad Region, Russia
e-mail: ngoncharov@ gmail.com

Organophosphates (OPs) are among the most common and dangerous
xenobiotics with neurotoxic effects. Accidental poisoning with environmental
pollutants, as well as intentional poisoning associated with suicide attempts or
the use of OPs by terrorists, affect millions of people worldwide every year.
OPs are very effective in controlling insect pests, but according to some
estimates, only 0.1 % of OPs achieve the target effect. Currently, four
conditions caused by the neurotoxic effect of organophosphates are identified:
cholinergic syndrome (crisis), intermediate syndrome, OP-induced delayed
polyneuropathy and neuropsychiatric disorder caused by chronic exposure to
organophosphates. However, there are reasons to supplement this list with at
least the Gulf War Illness (GWI) syndrome, the interest of foreign researchers
not only does not fade, but even increases in recent years. Moreover, there is
increasing evidence of the possibility of developing well-known
neurodegenerative diseases as a variant of OP-induced pathology. Numerous
studies have shown that exposure to OP in both humans and animals can lead
to aberrations in embryonic development, defects in neurocognitive functions
at an early age and a significant contribution to the development of
neurodegenerative diseases in adults. Three of the above-mentioned conditions
of OP-induced pathology depend on the severity of acute poisoning and the
degree of manifestation of cholinergic syndrome, therefore, in many countries
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of the world, pharmacologists pay special attention to the search for effective
therapy of acute poisoning. The basic antidote complex is intended, first of all,
for the survival of the organism in the pre-hospital period, but is not intended
to prevent the development of residual effects of acute poisoning. For
diagnostic purposes, the most important part of in vivo studies has been and
remains the search for new biomarkers to assess the effectiveness of adjuvant
and regenerative therapy. The results of our own experimental and clinical
studies indicate an important role of vascular endothelium in the development
of OP-induced pathology. Unique data on the profile of esterified and non-
esterified fatty acids (FA) in individuals with occupational pathology many
years after (sub)chronic OP intoxication were obtained. The identified FA
imbalance can act as a cytotoxic factor in relation to the endothelium.

Funding: RSF grant 22-15-00155-11.
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BEPOATHO, KOCMHNYECKAS ITIOI'OJA OITPEJAEJIAET COCTAB
N PACITPEJEJIEHUE B BUOC®EPE OJIMT'OHYKJIEOTH/IHbBIX
IKBUBAJIEHTOB 3IIMTOIIOB, COCTABJIAIOIIUX OCHOBY
®OPMUPOBHHUA 'EHOB U TEHOMOB OPI'AHU3MOB

Meiuman A. M.

OI'bY «Hammonaneusiii Menuko-McecnenoBarensckuii LieHTp oHKOIOTHM
uMm. H. H. broxuna», Munsnpasa Poccun, Mocksa, Poccust
e-mail amdeich@rambler.ru

[Ipouecc dhopMUpoBaHUS OJUTOHYKJICOTHUIHBIX SKBHUBAJICHTOB AIUTOIOB
(omuro-HD) OGenkoB/(p.), MPEANOIOKUTEIBLHO, MPOUCXOAUT Ha MeMOpaHax
opranesut: (OTOCUHTE3UPYIOMIUX {XJIOPOIIaCTOB/(THIIAKOUI0B)/MUTOXOHIPHIA,
X/(Ta)/Mt} u HedoToCcHHTE3UpYIONUX (MUTOXOHAPUM, MT) OpraHu3MoB
JYKapuoT B pe3yJibrare NEeNCTBUS TUIOTETUYECKOTO
(cynepdynnamentansraoro?) BIIOT-mexanu3ma (BapuadenpHOU [TosnuronHoi
O6patHoii Tpancnsiun). {Y 6akTepuii mog00HOE MPOUCXOANT, CKOPEe, B CBAZU
C KJIeTOUYHbIMU MeMOpaHamu}. Torma (M B pe3ynbTare ACUCTBUS PA3IUUYHBIX
(epMEHTATUBHBIX AKTUBHOCTEH) KaKdas AaMHHOKHCIOTa 3acTPSBIIETO Ha
MeMOpaHe opraHeibl snutona (B 5-10 aMUHOKHCIIOT) OTHICTUISETCS OT
SMUTONA M COEAMHAETCS C COOTBETCTBYIOIIEeH MeMOpaH-cBsizaHHOM TPHK/Aa-
TPHK, tkanecneuuduueckrie HaOOPBI/CTONKH KOTOPBIX, MO-BUIUMOMY,
GbopMUPYIOT COJNIMKEHHBIE AHTUKOJOHOBBIE (C TMpWIIETAIOUMMU K HUM 1-2
nykineotuaamu) yuyactku TPHK. DOtu  nocnemnue 1mmbo  craHOBSTCS
MUHHUMAJIBHBIMU (TICEBAO)MATpULAMU I TOJIMMEPA3HOTO0 CHUHTE3a € HHUX
ommuro-PHK/JIHK-dparmenToB (B 3aBUCUMOCTH  OT  CHEIU(UUYHOCTH
nosmMepassl). JInbo mocnenoBaTebHO BBIPE3AIOTCS U CIIMBAIOTCS BMECTE,
COOTBETCTBEHHO, HYKJI€a30i/mura3oil (q8a tuna onuro-HI). B X, B KOTOphIX
TeHEeTHYeCKUd Koja Oojee ONM30K K yHHUBepcaibHOMYy (B MT MOXer
NEUCTBOBATh €II€ M LUPKYJSIPHBIA KOX), NO-BUAMMOMY, IIPOMCXOAUT

dbopmupoBaHue HapHBIX B3aMMOCOOTBETCTBUI IBYX BU/JIOB:
1) aMHHOKHCJI0Ta/KOJI0H (ompenensier FeHETUYECKUM KOn);
2) OeNKOBBIN/OIUTOHYKICOTHIHBIA BapyuaHThI snuTona. O6a myHKTa SBISIOTCS
nposiBiieHneM  (eHoMeHa (DEHOT€HOTUIIMYECKOTO paBHOBECHA, — T.C.

3aBUCUMOCTH 000UX B3auMOcooTBeTCTBUI OT DJIII (3HEpro-i1y4eBoro noToka).
[Tocnenuuit dopmupyercs Tpemss KOMIIOHEHTaMH, COYETaHHE KOTOPBIX,
BUJIUMO, DHJEMHYECKH HEMOBTOPUMO B Ouochepe ©  ONpeaeiseTcs
KOCMHUYECKOM TOTro/I0M: JOMUHUPYIOIIEH COTHEYHOW; M 0oJiee CIa0bIMH, HO
TaKXe JEHUCTBYIOIIMMU Ha NPOTSHKEHUM MWILIMAPIOB JIET COCTABIISIOIIUMU:
pamuanoHHoro mois 3emid, W gainbHero Kocmoca. Torma  ¢dusuko-
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XUMHUYECKHE W YIpaBIstonre cBorictBa MemOpan Xm/Tin/MTt OyayT 3aBucCeTh
HE TOJBKO OT COCTaBJIAIONIMX WX OenkoB, Gochonumumos, nonos, ADK (ap.),
HO W OT HaOOpOB  JIUTOMOB  3KCIPECCUPYEMBIX  OenkoB (M
TKaHeCTeUM(PUUECKUX), UX OJIMTOHYKJICOTUIOB U ACCOLIMUPOBAHHBIX C HUMHU
Ha0OpOB (HOTOHOB.

{{see sites:

1. (www.amdeich-var-reverse-translation.ru);

2. (https://istina.msu.ru/workers/436330579/publications/),

3. (https://www.researchgate.net/profile/Alexander-Deichman/research) } } .

SPACE WEATHER PROBABLY DETERMINES THE COMPOSITION
AND DISTRIBUTION IN THE BIOSPHERE OF
OLIGONUCLEOTIDE EQUIVALENTS OF EPITOPES THAT FORM
THE BASIS FOR THE FORMATION OF GENES AND GENOMES OF
ORGANISMS

Deichman A. M.

FSBI "National Medical Research Center of Oncology by N. N. Blokhin", Ministry of
Health of the Russian Federation, Moscow, Russia
e-mail: amdeich@rambler.ru

The process of formation of oligonucleotide equivalents of epitopes
(oligo-NE) of proteins/(others) presumably occurs on the membranes of
organelles: photosynthetic { chloroplasts/(thylakoids)/mitochondria,
Chp/(T1)/Mt} and non-photosynthetic (mitochondria, Mt) eukaryotic
organisms, as a result of the action of a hypothetical (possibly
superfundamental) vVIERT-mechanism (variable Individual Epitope Reverse
Translation). {In bacteria, if this/similar occurs rather in connection with cell
membranes}. Then (in result the action of various enzymatic activities) each
amino acid the epitope (in 5-10 amino acids) stuck on the organelle membrane
is cleaved from the epitope and combined with the corresponding membrane-
bound tRNA/Aa-tRNA, tissue-specific sets/stacks which, apparently, form
closely spaced anticodon (with 1-2 nucleotides adjacent to them) regions of
tRNAs. These latter either become minimal (pseudo)templates for polymerase
synthesis of oligo-RNA/DNA fragments from them (depending on the
specificity of the polymerase), or are sequentially cut out and stitched
together, respectively, by nuclease/ligase (two types of oligo-NE). In Chps, in
which the genetic code is closer to the universal one (in Mt, a circular code
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may also be in effect), apparently, the formation of paired
intercorrespondences of two types occurs: 1) amino-acid/codon (determines
the genetic code); 2) protein/oligonucleotide-variants-epitope. Both points are
manifestation the phenomenon of phenogenotypic equilibrium, i.e. the
dependence of both correspondences on the ERF (energy-radiant flow). The
latter is formed by three components, the combination of which is apparently
endemically unique in the biosphere and is determined by space weather: the
dominant solar weather; and weaker, but also active over billions of years,
components: the Earth's radiation of field and deep space. Then the
physicochemical and control properties of the Chp/TI/MT membranes will
depend not only the proteins, phospholipids, ions, ROS (etc.) that comprise
them, but also on the sets of epitopes the proteins expressed there (including
tissue-specific ones), their oligo-NEs and the sets of photons associated with
them.

{{see-sites:

1. (www.amdeich-var-reverse-translation.ru);

2. (https://istina.msu.ru/workers/436330579/publications/),

3. (https://www.researchgate.net/profile/ Alexander-Deichman/research) } }.
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BJIMSTHUE JEKTPOMATHUTHOI'O N3JIYYEHUS KPAMHE
BBICOKOM YACTOTHI B YCJOBUSIX CJIABOT'O
AJIEKTPOMAT'HUTHOI'O SKPAHUPOBAHMUSA HA IIOKA3ATEJIN
MUKPOLIUPKYJISLIMA B MOAEJIA OCTPOI PAHBI Y KPbIC

Jcenoyoaesa 3. P., Apmonwk H. C., Tymanany K. H.

OI'AOY BO «Kpwivmckuii penepanpubiii yauBepcuteT uM. B. U. Bepuanckoro»,
Cumopeponons, Pecmybnuka Kpeim, Poccniickas denepanms
e-mail: delviza@mail.ru

BoccranoBneHrne MUKPOLIMPKYJISITOPHOTO PyClIa UTPAET KIFOUYEBYIO POJIb
B Mpoleccax 3aXKHUBJICHHUS paH, OCOOEHHO Ha paHHUX 3Talax penaparuu.
CoBpeMeHHble OHUO(MU3UYECKHME TOAXOJbl K CTUMYJALMH pernapaTUBHBIX
MPOLIECCOB BKJIIOYAIOT B C€0sl BO3JIEHWCTBHE 3JIEKTPOMATHUTHOTO HU3ITyYEHHUS
(OBMMU), xoTopoe CHOCOOCTBYET YIYYIICHUIO MHUKpOUMPKyIsaiuun (MII).
Takxe MOKa3aHO, YTO 3JEKTPOMArHUTHOE HKpaHupoBanue (OMD) Moxer
BIIUATh HA PErYJATOPHBIE CHUCTEMBI OpraHusma, BiIouas MII, uyepes
U3MEHEHHE  TOHYCAa  COCYJIOB, HEUPOBETETATUBHOW  pEryJLALMM U
OKCHJATUBHOTO romeocrtaza. OgHako KOMOMHHpOBaHHOE MpuMeHenne OMU
KkpaitHe BbicokoM yacTtoThl (KBY) u OMD Ha nokazatrenun MI] B moaenu
OCTPBIX PaH y KPbIC HE U3YUEHO, UYTO U SBUJIOCH LIEIbIO TAHHOM pabOTHI.

OKcnepuMeHT MpoBOAMIN Ha 40 MOJOBO3PENBIX KpbICax-camilax JIMHUH
Wistar maccoit 250-300 r, kotopblx paszgenwid Ha 4 rpynnbl. KUBOTHBIX
nepBoy rpynnsl KOHTPoJib (K) comeprkanu B CTaHOAPTHBIX YCIOBUSX BUBAPHS.
JKusotnsie BTOpoil (KBY) u uerBeproit (KBU+OMD) rpynmn exegHEBHO
noasepraiuck KBU-Bozpericteuto (7,1 mm, 0,1 MBT/CMZ; JIOKaIU3anusg —
3aThUIOYHO-BOPOTHUKOBAS 00J1acTh, AKCHO3ULIMS 30 MUHYT,
NpOAOJLKUTENBHOCTE — 21 cyTku). Kpbichl Tpetbelr (OMD) M uyeTBepTOi
(KBUY+DOMD) rpyni coaepkaluch B YCI0BUSIX ciaadoro OMD (korddurmeHt
DKPAaHUPOBAHUS  IOCTOSSHHOW  KOMIIOHEHTBl ~ MAarHMTHOrO  MOJIA MO
BEPTUKAJIBLHOU cocTaBisitomied — 4,4 pasa, mo ropuszoHTaibHoM — 20 pa3z;
sKcHo3ulusl 23 4vaca/CyTKu, NOpOJOJLKUTENbHOCTh — 21 cytku). Bceem
KUBOTHBIM MOJYJIUPOBAIA OCTPYIO paHy B 00JacTH XOoJku. M3meHeHus
MOKa3aTeaed MHUKPOUUPKYISIHAA OLUEHUBAIM C momombo metoaa JIJID ¢
UCITOJIb30BAaHUEM JIa3€pHOro aHayim3aTopa MUKpouupkymsauuu «JIAKK-02»
(HIIIT «JIazma», Poccus).

Pe3ynbraTel  uccraenoBaHuMA ~— MOKazald, YTO Yy  JKUBOTHBIX,
noaseprapumxcs KBU-Bo3aeilcTBUIO, yKe Ha MEpBble CYTKHM HAOII0J1aJI0Ch
MOBBIIEHNE HEHPOr€HHOW M MHOTCHHOW aKTHMBHOCTH, a TAKKE CHUIKECHHE
koapunmenTa Bapuanuu ML, yTo cBUAETENBCTBYET O CTAOMIM3ALIMU TOHYCA
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COCYyIOB M pAaHHEM 3aIllyCKE€ MEXaHU3MOB ajanranuu. Ha TpeTbu CyTKH
3HAYUTEIBHO BO3pOCIa aMIUIMTYyJla MYJbCOBOIO KpPOBOTOKA, YyKa3blBas Ha
ONTUMU3ALINIO JOKaIbHOU nepdy3un. K 14-M cyTkam nmapameTpbl OTINYAINUCH
BBICOKOM CTa0MJIBHOCTBIO KPOBOTOKA, YTO MOATBEPXKIAET PpEryIupyrolee
nevicteue KBY B a3y pemonenupoBanus. Y KpbIC, COJEpXKaIIUXCS B
ycioBusix OMD, oTmedaercss yBelMYeHHE NepPy3ud U HHAOTETUATBHBIX
PUTMOB Ha PaHHUX CPOKaX, K CEIbMBIM CYyTKaM — MPHU3HAKH JECTAOMIM3AIIIN
Ba30pEryJsLUN.

Haubonee BeipaxkeHHble U cTabuiIbHbIe 3()(PEKTH HAOMIOAATUCH Y KPBIC
rpynnsl KBU+OMD. Vike Ha TpeTbH CYTKU B TaHHOU rpyrie (UKCUPOBAINUCH
BBICOKAss AaKTUBHOCTh HEWPOTCHHOM KM MHMOT€HHOM pETYJSLUMU, a TaKKe
ycToiunBas nepQys3usi, COXpaHsBIIasACSI A0 CEIbMBIX CYTOK. JTH JlaHHBIC
YKa3bIBalOT Ha AaKTUBHBI HEOAHTHMOTEHE3 M YCTOMYMBOE COCYAMCTOE
COMpoBOXAeHHE TMposudepatuBHON ¢a3pl, a TakkKe Ha YCKOPEHHOE
3aBEPIICHUE 3aXKUBJICHUS K 14-M cyTKaMm.

Takum ob6pazom, komOuHanuss DM KBY u DMD oka3biBaer HaunboJee
cOalaHCUPOBAHHOE BO3/IEUCTBHE HA MUKPOLUPKYISITOPHOE PYCIIO B YCIOBUSX
OCTpOro paneBoro mpoiiecca. OHa crMOCOOCTBYET MSATKOW —aKTHUBALIMU
COCYAMCTON peakiuy B BOCHAIUTENbHYIO (azy, MOAJIEP>KKE aHTHOTEHE3a B
npoiau(epaTUBHbIN MEpUOa U YCKOPEHHOMY BOCCTaHOBJICHUIO TKaHEW Ha
JTaIe PEMOACIUPOBAHUS.

THE EFFECT OF EXTREMELY HIGH-FREQUENCY
ELECTROMAGNETIC RADIATION UNDER WEAK
ELECTROMAGNETIC SHIELDING ON MICROCIRCULATION
PARAMETERS IN AN ACUTE WOUND MODEL IN RATS

Dzheldubaeva E. R., Yarmolyuk N. S., Tumanyants K. N.

Vernadsky Crimean Federal University, Simferopol, Republic of Crimea,
Russian Federation
e-mail: delviza@mail.ru

Restoration of the microcirculation plays a key role in wound healing,
especially in the early stages of reparation. Modern biophysical approaches to
stimulating reparative processes include exposure to electromagnetic radiation
(EMR), which promotes improvement in microcirculation (MC).
Electromagnetic shielding (EMS) has also been shown to influence the body's
regulatory systems, including the MC, by altering vascular tone,
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neurovegetative regulation, and oxidative homeostasis. However, the
combined use of extremely high-frequency (UHF) EMR and EMS on MC
parameters in a rat acute wound model has not been studied, which was the
aim of this study.

The experiment was conducted on 40 sexually mature male Wistar rats
weighing 250-300 g, which were divided into 4 groups. Animals of the first
control group (C) were kept under standard vivarium conditions. Animals of
the second (UHF) and fourth (UHF+EME) groups were exposed to UHF daily
(7.1 mm, 0.1 mW/cm2; localization — occipital-collar region, exposure 30
minutes, duration — 21 days). Rats of the third (EME) and fourth (UHF+EME)
groups were kept under conditions of weak EME (shielding coefficient of the
constant component of the magnetic field for the vertical component — 4.4
times, for the horizontal — 20 times; exposure 23 hours/day, duration — 21
days). All animals were modulated with an acute wound in the withers area.
Changes in microcirculation parameters were assessed using the LDF method
with a LAKK-02 laser microcirculation analyzer (NPP Lazma, Russia).

The study results showed that animals exposed to UHF showed an increase
in neurogenic and myogenic activity as early as the first day, along with a
decrease in the coefficient of variation of the MC, indicating stabilization of
vascular tone and the early initiation of adaptation mechanisms. On the third
day, the amplitude of pulse blood flow increased significantly, indicating
optimization of local perfusion. By the 14th day, blood flow parameters were
highly stable, confirming the regulatory effect of UHF during the remodeling
phase. Rats maintained under EME conditions showed an increase in
perfusion and endothelial rhythms early in pregnancy, with signs of
vasoregulation destabilization by the seventh day.

The most pronounced and stable effects were observed in rats in the
UHF+EME group. By the third day, this group demonstrated high levels of
neurogenic and myogenic regulation, as well as stable perfusion, which
persisted until the seventh day. These data indicate active neoangiogenesis and
stable vascular support during the proliferative phase, as well as accelerated
healing by day 14.

Thus, the combination of UHF EMF and EME has the most balanced
effect on the microcirculation in acute wound healing. It promotes gentle
activation of the vascular response during the inflammatory phase, supports
angiogenesis during the proliferative phase, and accelerates tissue repair
during the remodeling phase.
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MOBEJEHYECKHUE PEAKIIMU KPBIC IIPU JIEHCTBUU _
IMPOU3BO/JHbLIX 'ETEPOIIUK/IMYECKUX COEIJUHEHUUN
MOYEBHUHBI

3asunukosa T. B.", Pasaesa M. 10.’, Hempeoa E. E.Z, Ocmanuyk E. AL
Ocmanuyk XK. A.

'®TAOY BO «KpeiMckuit hefepanbHblii yauBepcuteT nmenn B. 1. BepHaackoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
*®I'BOY BO «XepCOHCKUN TEXHUYECKUN YHUBEpCUTET», ['enndeck, Poccus
e-mail: tanyaz75 @mail.ru

Cpenn MHOTHMX OWOJOTHYECKH AaKTHUBHBIX BEIIECTB, COCTOSIIMX U3
TeTePOLMKINYECKUX COCTUHEHUH, 0c000e BHUMaHUE yAESETCs] MOUYEBUHE U
e€¢ TpPOM3BOAHBIM. OTH BeUIeCTBAa OO0JANAIOT IIUPOKUM  CIIEKTPOM
OMOJOTUYECKON aKTUBHOCTH OJlarojapsi CBOCH CTPYKType M CIOCOOHOCTH
npeo0pa3oBbIBaThCA B opranuszMe. Mx moliekymsipHasi CTPYKTypa MO3BOJISIET
U3MEHATh (papMaKOKMHETHYECKHEe U (papMaKoJIMHAMHUYECKHE CBOMCTBA, YTO
OTKPBIBAET BO3MOXHOCTH JJISI CO3JaHUS HOBBIX JIEKAPCTB C YIYUYIIEHHBIMU
neyeOHbIiMU  dddekramu. I[lpumepom  sBasercs Mebukap (Mk) —
TUMOTPAHKBUJIIU3ATOP C LIMPOKUM CIEKTPOM TEpaneBTUYECKOIro JIEUCTBUS,
BIUSIOIINNA HA TICUXO3MOIIMOHANIBbHOE cocTosiHue. Ha kadenpe oOmelt xumun
K®VY Obpuin CUHTE3UpPOBAaHbI HOBBIE MPOU3BOJIHBIE TE€TEPOLIMKINYECKUX
COE€INHECHUN MOYEBUHBI: HOHAOUIIMKIIOONCMOYEBUHBI (N9),
nexabumukinooncmoueBuHsl (A10), KoTopeie MOTYT 001aaTh OMOJOTHYECKON
AKTUBHOCTBIO, BKJIIOYAsl IMCUXOTPOMHOE Bo3jaeicTBUE. OIHAKO KOHKPETHBIE
VICCJIEIOBAHMSI B 3TOM HAIIPaBJIEHUU NOKA HE POBOAUIHCH.

B cBs3u ¢ 3THM, 1IeNb HAIIETO UCCIEA0BaHUS — YCTAHOBUTH M3MEHEHUS
MOBEJCHYCCKUX  pEaKIMid  KpPhIC  TOJ  BIMSHUEM  TIPOU3BOIHBIX
reTepOLUMKINYECKUX COCIMHEHUI MOYEBUHBI.

UccnenoBanu noseneHyeckue peakiuu 30 OesbIX KpbIC-CaMIIOB, KOTOPbIE
ObuTH pazjaeneHsl Ha 3 rpynmbl 110 10 kpeic B kaxaon. Yepe3 30 muH mocie
BBeAeHUs uccienyeMbix BemectB (N9, A10 m Mk) ObLIO NpOBENECHO
TECTUPOBAHUE IOBEICHUYECKUX pPEaKUuid >KMBOTHBIX B TecTax: «OTKpbITOE
nose», «KpectooOpa3HbIii IPUTIOAHATHIN TaOUPUHT» U «TecT [TopconTax.

B xone mpoBeneHHOro uccinegoBaHusi yctaHoBieHo, yTo A10 oGmamaer
JIOCTOBEPHO 0o0Jiee BBIPAKEHHBIM CTPECCIPOTEKTOPHBIM, aHKCHOIUTHUECKUM
U aHTtuaenpeccanTHbiM 3¢pdexToM mo cpaBHeHHio ¢ Mk. Coegunenne N9
NPOSIBIISIET CTPECCIIPOTEKTOPHOE JIEHCTBUE, aHAIOrnuyHoe MeOukapy, HO €ero
AHKCHUOJIMTUYECKUM U aHTUACTPECCAaHTHBIN 3(PPEeKThl BhIpaXXeHbI ciadee MK.
Pe3ynbpTathl HacTOSILEr0 HCCIEAOBaHUS YOEAUTENHbHO JOKAa3bIBalOT, YTO
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noo0Hass MOAM(UKAIUS MOJIEKYJIbl MOUYEBUHBI SIBISIETCA YAAYHOW B TJIaHE
co3aanus 3P (HEKTUBHBIX IICUXOTPOIHBIX MTPEMapaToB.

BEHAVIORAL REACTIONS OF RATS UNDER THE ACTION OF
HETEROCYCLIC UREA DERIVATIVES

Zayachnikova T. V.. Ravaeva M. Yu.', Netreba E. E.%, Ostapchuk E. AL
Ostapchuk J. A.

'V. 1. Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
2Kherson Technical University, Genichesk, Russia
e-mail: tanyaz75 @mail.ru

Among the many biologically active substances, consisting of heterocyclic
compounds, urea and its derivatives receive special attention. These substances
possess a wide range of biological activities due to their structures and ability to
be transformed in the body. The molecular structure of these substances allows
for modification of their pharmacokinetic and pharmacodynamics properties,
providing opportunities for developing new drugs with enhanced therapeutic
effects. Mebicar (Mk), a thymotranquilizer with a broad range of therapeutic
actions that affects psychoemotional states, is an example. At the General
Chemistry Department of KFU new derivatives of urea heterocyclic compounds
were synthesized, such as nonabicyclourea (N9) and decabicyclyourea (A10),
which may possess biological activity including psychotropic properties.
However, no specific research has been conducted in this area yet.

In this regard, our study aims to investigate changes in the behavioural
responses of rats to derivatives of heterocyclic urea.

The behavioral reactions of 30 male white rats were studied. They were
divided into three groups of ten rats each. Thirty minutes after administration
of the substances under study (N9 and A10, and Mk), the behavioral reactions
of the animals were tested using the following tests: Open field, Cruciform
raised maze, and Porsolt test.

In the course of the study, we found that compound A10 has significantly
more pronounced stress-protective, anxiolytic, and antidepressant effects
compared to compound Mk. N9 exhibits a stress-protective effect similar to
Mebicar, but its anxiolytic and antidepressant properties are less pronounced
than Mk. The results of this study support the idea of modifying the urea
molecule to create effective psychotropic drugs.
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JANHAMHUKA 9XOMOPOOJOI'MYECKUX ITAPAMETPOB ITOYEK
Y IOJIOBO3PEJIBIX COBAK

Jlemewenko B. B., Apmamun A. I1.

OI'AOY BO «Kpeivckuii ¢penepanbHbiii yHuBepcuTeT uMenn B. 1. Bepaanckoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
e-mail: lemeshenko@mail.ru

YapTpa3BykoBO€ HCCIIEIOBAaHHWE TOYEK y CO0aK TO3BOJISIET MPOBECTH
mudpepeHnanbHyI0 TUAarHOCTUKY WX TMATOJIOTHYECKUX COCTOSIHUH, CITY)KUT
OCHOBOW [IJI1 TIOCTAaHOBKM Ju((epeHnnanbHOT0 JUarHo3a € SBISIOTCS
ONpeAeNAIOmUM Il BBIOOpa  JadbHEWIIEH  TepameBTHUECKOHW WU
XUpypruueckou crpareruu. Llenb uccienoBaHus: onpeneauTb 0COOEHHOCTH
yJIBTPa3BYKOBO MOP(HOIOruU MOYEK Yy T0JIOBO3PEIBIX COOAK.

UccnenoBanu coHorpaduueckue 0COOCHHOCTU MOYEK COOaK B BO3pacTe
ot 8 mecsaueB g0 1,5 mer (n=4), ot 2,5 1o 6 ner (n=4) u 8-9 ner (n=3) B
c. [lepeomaiickoe Pecnyomuku Kpeim u 1. Crapobenbck JlyraHckoi
Haponnoit PecnyOonuku. HMcxons w3 Bo3pacra, IOJOBO3pENBIX COOaK
pa3fenuian Ha 3 Tpynmbl: OpeanyOepTaTHBId WM PaHHUM IOJIOBO3PEIBIN
Bo3pacT (8 mecsueB — 1,5 ropa), MOJHON MOJOBOM 3pEIOCTU WM CPEIHUMA
MOJIOBO3pENbld Bo3pacT (2,5 roma — 5 JieT) W yracaHue penpoayKTUBHOU
(GYHKIIMM WM TO3IHUN TOJIOBO3pENbId Bo3pacT (6onee 8 mer). [ns
WCCJICIOBAHMS JKUBOTHBIX HCIOJB30BAIM TPUOOP MJIs  yJIBTPa3BYKOBOM
nuarHoctuku “AcuVista VT98c” ¢ koBekcHbIM aaTunkoM R 60, B B-pexume
peanpHOro BpeMeHu ¢ 4actorod 2,5-5 MIlu. VYcraHoBunau, 4TO
TMIIO3XOTEHHOE MO3rOBOE BEUIECTBO PA3NAEIEHO HA MHOMXECTBEHHBIE OTIEIIbI
JUBEPTUKYJIAMU U MEXKI0JIbKOBBIMH cocyJaMHu. Moua HE ONpeneIsieTcs HU B
JIOXaHKE WJIM IUBEPTUKYJIaX, HU B MOYETOUHHKE. KOpKOBBINA CIIOM MOYEK
co0ak o0amaeT HauboJIbIIEH IXOT€HHOCThIO. DXOr€HHOCTh OKOJIOMOYEYHOTIO
KHUpa CXOJIHA C TAaKOBOM 3XOKOMIUIEKCA MTOYEYHBIX CUHYCOB. B rpynme cobak
PaHHETO IMOJOBO3PENOr0 BO3pAcTa 3HAYEHHUS MIMPHHBI MOYEK, JJIMHHBI IIOYEK
W IUIOIIAJA TOYEK BapbUPOBAIUCh U COCTaBIsM  26,2546,25 MM,
47.5+12,50 MM 1 1107,00£389,00 MM cOOTBETCTBEHHO. Y coOaK CpPEIHETO
MOJIOBO3PEJNIOr0 BO3pacTa 3HAYEHUS JJIMHHBI TOYEK W IUIONMIA[IM TOYEK
BapbUpOBAIUChL U cocTaBasuim 68,00+29,00 mm u 1894,00+862,00 MM
COOTBETCTBEHHO, B TO BpEMsl KakK IIMpPHHA MOYEK OJMHAKOBA U COCTAaBISET
32,25+1,75 mm. B rpymme cobak cTapiiero MOJOBO3PENIOTO BO3pacTa
3HAUCHUS JJIMHHBI W TIMPUHBI MOYEK OBUIM OTHOCHTEIHHO OIHOPOJHBI H
cocraBisinu 81,67+£17,67 mm u 43,67£16,33 MM COOTBETCTBEHHO, B TO BpeMs
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KakK IJ101maab IT0YCK Bapr/IpOBaJIaCB 3HAYUTCIIBbHO nu cocCTaBJrdjia
3122,33+1468,67 MM,

Takum 00pa3oM, Ha coHOrpamMMmax Io4eKk auddepeHIUpPYOTCS
FHHCpBXOFCHHBIﬁ HCHTpaHLHLIﬁ 3XOKOMIIJICKC, THUIIO3XOI'CHHAaA O6JIaCTB
MOYEYHON JIOXaHKHU U MO3T'OBOTO BCIICCTBA, a TaKXKC HAapyKHas KOpPKOBada
30Ha, UMCro11asa HpOMC}KyTO‘IHYIO 3XOT€HHOCTh. MO3roBO# CJIOU IOYEK c06a1<
06JIaI[aCT MEHBIIIEN 3XOI'€CHHOCTBLIO B CpaBHCHHH C KOPKOBBIM.
DOxoMophoMeTpUUYeCcKre TMapaMeTpbl TOYEeK Yy COo0aK XapaKTepU3yrTCs
aCHHXpOHHOP'I I[I/IHElMI/IKOfI B TCUCHHC HOJ‘IOBOSpeHOFO 9Taria 1nmoCTHaTaJIbHOTI'O
nepnoz[a OHTOI'CHEC3Aa.

DYNAMICS OF ECHOMORPHOLOGICAL PARAMETERS OF THE
KIDNEYS IN MATURE DOGS

Lemeshchenko V. V., Artamin A. P.

V. L. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
e-mail: lemeshenko@mail.ru

Renal ultrasonography in dogs enables the differential diagnosis of
pathological conditions, provides a basis for a definitive diagnosis, and is
determinant in selecting further therapeutic or surgical strategy. The aim of
this study was to define the characteristics of ultrasonic renal morphology in
mature dogs.

Sonographic features of the kidneys were studied in dogs aged from 8
months to 1.5 years (n=4), from 2.5 to 6 years (n=4), and from 8 to 9 years
(n=3) in the village of Pervomayskoye, Republic of Crimea, and the city of
Starobelsk, Luhansk People's Republic. Based on age, the mature dogs were
divided into three groups: pre-pubertal or early maturity (8 months — 1.5 years),
full sexual maturity or middle maturity (2.5 years — 5 years), and reproductive
decline or late maturity (over 8 years). Examinations were performed using an
"AcuVista VT98c" diagnostic ultrasound unit with a convex R60 probe,
operating in real-time B-mode at a frequency of 2.5-5 MHz. We established
that the hypoechoic medulla is subdivided into multiple sections by diverticula
and interlobar vessels. Urine was not visualized in the renal pelvis, diverticula,
or ureter. The renal cortical layer exhibited the highest echogenicity. The
echogenicity of the perirenal fat was similar to that of the renal sinus complex.
In the early maturity group, kidney width, length, and area values were variable,
measuring 26.25 £ 6.25 mm, 47.50 + 12.50 mm, and 1107.00 + 389.00 mm?,
respectively. In the middle maturity group, kidney length and area values were
variable (68.00 £ 29.00 mm and 1894.00 + 862.00 mm?, respectively), while

55



BMONOIMMYECKOE OEACTBUE ®U3SNYECKUX U XUMUYECKUX ®AKTOPOB

BIOLOGICAL ACTION OF PHYSICAL AND CHEMICAL FACTORS

kidney width was more consistent (32.25 + 1.75 mm). In the late maturity
group, kidney length and width values were relatively uniform
(81.67 £ 17.67 mm and 43.67 + 16.33 mm, respectively), while kidney area
varied significantly (3122.33 £+ 1468.67 mm?).

Thus, renal sonograms differentiate a hyperechoic central sinus complex,
a hypoechoic region comprising the renal pelvis and medulla, and an outer
cortical zone of intermediate echogenicity. The medullary layer in dogs is less
echogenic than the cortical layer. The echomorphometric parameters of canine
kidneys are characterized by asynchronous dynamics throughout the mature
stage of postnatal ontogenesis.
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W3MEHEHME MTOKA3ATEJIEN HEHTPAJIBLHOMI
TEMOJIWHAMMWKM V KPBIC ITPU JEVCTBAA
KOOPIUHAIIMOHHBIX COETUHEHMIA
AHETHICAJULIAJIOBOM KMCJOTHI C IUHKOM U MATHUEM
B YCJIOBHMSIX XPOHUYECKOT'O THIMOKMHETUYECKOT O
CTPECCA

Muponrwxk H. C., Uyan E. H., /lopow H. B., Axymuna A. B.

OI'AOY BO «Kpeivmckuii GpenepansHblii yHuBepceuteT uMeHu B. 1. BepHaackoro»,
Cumpeponons, Pecybnuka Kpeim, Poceust
e-mail: i.mironyuk92 @mail.ru

AKTyaJnbHbIM  HaNpaBJICHHEM HAYYHBIX HMCCJICJAOBAHMM  SIBIISIETCS
CO3JlaHHE€ Ha OCHOBe aneTmiacaIuimiaoBoil KuciaoThl (ACK) KoMIJIEKCHBIX
COeNMHEeHMH, HanpuMep, ¢ Merawtamu tuHka (ACZn®") u maraus (ACMg™)
st monydeHus A(OQPEKTUBHBIX  JIGKAPCTBEHHBIX TMPEMapaToB  HOBOTO
MOKOJICHHSI, 9TO TpeOyeT MOMOIHUTEIBHBIX HCCICIOBAHUNA WX CBOWCTB HE
TOJBKO HAa MHTAKTHBIX JKMBOTHBIX, HO U y KPbIC, HAXOASIIUXCS B YCIOBHUSX
JUTUTEIBLHOTO CTPECCOBOIO BO3JACHCTBUS. B CBSI3UM C 3THUM, LEIBIO JTAHHOTO
rcciIenoBanus ABuIoch uydenne Buusiaus ACK, ACZn*" u ACMg™ B mo3e
10 Mr/kr Ha mokaszaTesd HEHTPAIbHONW TeMOJUHAMUKH Y KPBIC, HAXOIAIIUXCS
B YCIIOBUSIX TunokuHeTndeckoro crpecca (I'K).

N3mepenue yactoThl cepaieunbix cokpaiienuit (HCC, yaapoB B MUHYTY),
cucroimueckoro (CAJl, MM pT.CT.) U JAMACTOJIUYECKOTO aApPTEPUATBHOTO
nasienus (JIAZl, mm pt.cT.) MmeTogom ocuuimoMerpun (cucrema NIBP200A,
«Biopac Systems, Inc.», CIIIA) y 80 310pOBbIX MOJIOBO3PEIBIX KPBIC CAMIIOB
macco 180-250 r smuum Bucrap na 1, 5, 10-e cyrku. Ilocne
npeaBapuTeNbHOrO  oTOOpa  ObTM  cHOPMHUPOBAHBI  TPYHIBI  KPBIC:
1 — owmonormueckuit xkoutpoas (K); 2 — ACK; 3 — T'K; 4 — ACK+IK;
5 - ACZn™"; 6 — ACZn**+TK; 7 — ACMg™*; 8 — ACMg”*+I'K. Monenuposanu
OTPAaHUYCHUE TMOJBHXKHOCTH Ha MNpoTskeHun 10-TM CyTOK HpU MOMOIIH
neHajaoB-pukcaropoB. Beibop momenn 'K oOycioBieH €€ 3HAYMMOCTBIO TSI
U3Y4YEHUs MEXaHU3MOB ajanrtauuu cepaedHo-cocynuctoi cucremsl (CCC) k
JUIUTENIbHBIM CTPECCOBBIM BO3/ACUCTBUSIM. B pesynbTaTe mNpoBEAESHHOTO
UCCJIEIOBAHUSI HE ObUIO BBISIBIEHO CTATUCTUYECKH 3HAYMMBIX W3MEHEHHM
YCC vy xmuBotHbIX, nonydasmmx ACK, ACZn** u ACMg** B ycnosusx T'K.
Meuorokpatsoe Beeaenne ACK, ACZn** 1 ACMg™* 8 no3e 10 MI/KT y KpbIC B
ycnoBusix 'K BbI3Basio pa3HoOHampaBiieHHble u3MeHeHus A/l, 3aBucsime ot
npoaopkurensHocT ['K. Tak, Ha 5-€ CyTKU HCClieIoBaHUs Y KPBIC 3 TPYIIIbI
('K) 6pu10 ormeueHno moBeimieHne AJl, 4TO yKa3plBa€T Ha 3HAYUTEIHHOE

57



BMONOIMMYECKOE OEACTBUE ®U3SNYECKUX U XUMUYECKUX ®AKTOPOB

BIOLOGICAL ACTION OF PHYSICAL AND CHEMICAL FACTORS

BJIUSIHME XPOHUYECKOro crpecca. B rpymre kuBoTHbIX, nonyyaBmux ACK u
ACZn*" Ha 1 U 5-¢ CyTKH HCCIICIOBAHHS OTMEUCHO CHIDKeHNE AJl B yCIOBUSX
'K otrocurensHo 3 rpyrmmsl ([K). Muorokparsoe Beaenue kpsicam ACMg™*
HE OKa3bIBAJIO CTATUCTUYECKH 3HAUMMOro BiusiHus Ha A/l B ycioBusix T'K.

[Tokazano wmoxpymupyrouiee BozaeiictBue ACK wu ACZn*" ma
apantaionubie MexaHusmMbl CCC B yCNOBHUSX JJIMTEIBHOTO CTPECCOBOIO
BO3JCHUCTBUS.

Hccnedosanue ewvinonneno npu @unancosoi noooepxcke I panma
l'ocyoapcmeennozo cosema PK monoovim yuenwvim Pecnyonuku Kpoim
umenu H. A. Jlanunesckozco (om 22.01.2025 Non95-3/25)

CHANGES IN CENTRAL HEMODYNAMIC INDICATORS IN RATS
THE INFLUENCE OF COORDINATION COMPOUNDS OF
ACETYLSALICYLIC ACID WITH ZINC AND MAGNESIUM UNDER
CHRONIC HYPOKINETIC STRESS

Mironyuk I. S., Chuyan Y. N., Dorosh N. V., Yakushina A. V.

V. 1. Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
e-mail: i.mironyuk92 @mail.ru

The relevant area of scientific research is the creation of is the creation of
complex compounds based on acetylsalicylic acid (ASA), for example, with
zinc (ACZn*") and magnesium (ACMg>") metals to produce effective new-
generation drugs, which requires additional studies of their properties not only
in intact animals, but also in rats in conditions of prolonged stress exposure. In
this regard, the aim of this study was to study the effect of ASA, ACZn** and
ACMg™* at a dose of 10 mg/kg on central hemodynamic parameters in rats
under hypokinetic stress (HS).

Measurement of heart rate (HR, beats per minute), systolic (SBP, mmHg)
and diastolic blood pressure (DBP, mmHg) by oscillometry (NIBP200A
system, Biopac Systems, Inc., USA) in 80 healthy sexually mature male rats
weighing 180-250 g Wistar lines on the 1st, 5th, and 10th day. After
preliminary selection, groups of rats were formed: 1 — biological control (C);
2 — ASA; 3 —-HS; 4 — ASA+HS; 5- ASZn*"; 6 — ASZn**+HS; 7 — ASMg™*;
8 — ASMg”*+HS. Mobility restriction was simulated for 10 days using pencil
cases. The choice of the HS model is due to its importance for studying the
mechanisms of adaptation of the cardiovascular system to prolonged stress.
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As a result of the study, there were no statistically significant changes in
heart rate in animals treated with ASA, ASZn>* and ASMg>* under HS
conditions. Repeated administration of ASA, ASZn*" and ASMg”" at a dose of
10 mg/kg in rats under HS conditions caused multidirectional changes in
blood pressure, depending on the duration of HS. So, on the 5th day of the
study, an increase in blood pressure was noted in group 3 rats, which indicates
a significant effect of chronic stress. In the group of animals treated with ASA
and ACZn>", on the 1st and 5th days of the study, a decrease in blood pressure
was noted in terms of HS relative to group 3 (HS). Repeated administration of
ASMg** to rats did not have a statistically significant effect on blood pressure
under HS conditions.

The modulating effect of ASA and ACZn”" on the adaptive mechanisms
of the cardiovascular system under prolonged stress is shown.

The research was carried out with the financial support of a Grant from
the State Council of the Republic of Crimea to the Young Scientists of the
Republic of Crimea named after N. Y. Danilevsky (dated 01/22/2025 Nep95-
3/25).
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IOPEKTUBHOCTD DKCTPAKTA CORDYCEPS MILITARIS (L.) FR.
TP MOJAEJIMPOBAHUU NIHIEMHHU I'OJIOBHOI'O MO3TI'A
Y KPbIC

Haczopckaa M. B., Pasaesa M. IO., Conozyoosa E. A.

OI'AOY BO «Kpeivckuii ¢penepanbHblii yHuBepcuTeT uMenn B. 1. Bepaanckoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
e-mail: zaygolnikova@mail.ru

HccnenoBanre MPOBOJIUIIOCH C HCIOJIb30BaHHEM 24 J1a00paTOPHBIX
Kpbic-caMiioB JiiHMU Wistar. beutn chopmupoBanbl 4 rpynmbl: 1) rpymia
KoHTpoJisi (6 ocobeit), UBOTHBIE, Y KOTOPBIX MOJEINPOBAIACh HIIEMHUS-
penepdy3uss W BBOAWJICS BHYTpUOprommuHHO (Quspacteop 0,2 M
2) skcniepuMeHTadbHas (6 ocoOeil), )KUBOTHBIC, Y KOTOPBIX MOJIETUPOBAIaCh
uremusi-penepysus U BBOAWICA  BHYTPUOPIOIMIUHHO AKCTPAKT
IKCTPALEIUIIONIAPHON  KyabTypanbHOl  xuakoctu  (OKXK)  Cordyceps
militaris (L.) Fr. o6bem 0,2 mu (4 mr); 3) skcnepumeHTanbHas (6 ocobeit),
KUBOTHBIC, Y KOTOPBIX MOJEIUPOBATIACh HIIeMHUsS-pernepdy3usi U BBOIUIICS
BHYTPHOPIOIIMHHO SKCTPAKT TMOJIYUYEHHOH in Vitro MUNEIHAIBHOW OMOMACCHI
(OBM) C. militaris oosem 0,2 M (4 mr); 4) noxuoonepupoanusie (JIO, 6
oco0eit), KUBOTHBIC, Y KOTOPBIX MPOBOJWINCH BCE ITaIlbl XHUPYPTHUUECKOTO
BMEIIATEIBCTBA KPOME HAJIOXKEHUSI KIUIICHI HAa OOIIYI0 COHHYIO apTEepUIO U
BBOJWJIM BHYTpUOpromnHHO duzpactsop 0,2 miu. ObM u DKXK BBOoamIM Ha
npoTsbkeHuu 14 nHel mocie onepaiuy eKeIHEBHO.

Pe3ynbraThl HacTOSIIETO HCCIENOBaHUS MOKa3ald, YTO MNPUMEHEHUE
OKK C. militaris oxa3plBaeT Ba30NPOTEKTOPHBINA, KapAUOTPOIIHBIA H
Opamukapauyeckuid  3¢p@dEeKT Ha MPOTSHKEHHMH BCEro  3KCIEPUMEHTA.
[Tokazarenu D3I B orBenenun F3 Ha mpoTsKeHUH BCEro 3KCIepuMeHTa ObuIn
JIOCTOBEPHO BBIIIE KOHTPOJIS, a B 0TBeAeHIH F4 HellponpoTeKTOpHbIi 3P ekt
pa3BUBAJIICSI K 5 CyTKaM DIOCTHIIEMHUYECKOTo mepuojaa. B uenowm,
HEHPONPOTEKTOPHBIN ap ekt pa3BHUBaeTCs B NEpBbIE ITHU
MOCJICONEPAIMOHHOTO BMEMIATENBCTBA, O YEM CBHUJIETEIILCTBYET YMEHBILICHHUE
HapYIIEHUH HEBPOJIOTHYECKOTO AepUIUTa y KUBOTHBIX B Tectax [apcus u
benepcona.

Benenne OBM C. militaris oka3piBaeT 0ojiee  BBIPAYKEHHBIN
Ba30MPOTEKTOPHBIN 3(PPEKT, KOTOPHIM HAYMHAET CBOE JIEUCTBHE C MEPBOIO
IHs1 BBeleHus BeniectBa. CymmapHasi 3JIeKTpUUYeCcKasi akTUBHOCTh TOJIOBHOTO
MO3ra 3HAUUTEIBHO TMpEBbIIATA TAaKOBYHD B KOHTPOJBHOW TpyIiIie.
Kapnuorponusie u 6paaukapaudeckue 3¢ exTol 60siee BRIpAKEHBI HA paHHUX
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CpOKax, a HEHWPOMPOTEKTOPHBIN dPPEKT — HA 5 CYTKH MOCTHIIEMHYECKOTO
nepuoaa.

buorexHonmornueckue npenapatel Ha ocHoBe C. militaris, 0COOEHHO
OKCTPAKT OuoMacchl, 00JaJal0T BBICOKMM IOTEHIMAJIOM B KauecTBe
HEHUPONPOTEKTOPHBIX M BAa30TPOIHBIX CpeACTB. PazpaboTka M mNpUMEHEHHE
NOJOOHBIX  OWOTEXHOJOTUH  MPEACTaBISAIOT  COOOM  MEpPCHEKTHBHOE
HampaBjieHue B (apMakoJoruu, HEHUPONPOTEKUUU U pPeadbuIMTAlMOHHOU
TEpaIiy MocJie NIEMHUYECKUX UHCYIIbTOB.

EFFICIENCY OF CORDYCEPS MILITARIS (L.) FR. EXTRACT IN
MODELING CEREBRAL ISCHEMIA IN RATS

Nagorskaya M. V., Ravaeva M. Yu., Sologubova E. A.

Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
e-mail: zaygolnikova@mail.ru

The study was conducted using 24 male laboratory Wistar rats. Four
groups were formed: 1) the control group (6 individuals), animals in which
ischemia-reperfusion was modeled and 0.2 ml of saline was administered
intraperitoneally; 2) the experimental group (6 individuals), animals in which
ischemia-reperfusion was modeled and an extract of extracellular culture fluid
(ECF) of Cordyceps militaris (L.) Fr. was administered intraperitoneally,
volume 0.2 ml (4 mg); 3) the experimental group (6 individuals), animals in
which ischemia-reperfusion was modeled and an extract of in vitro obtained
mycelial biomass (EBM) of C. militaris was administered intraperitoneally,
volume 0.2 ml (4 mg); 4) sham-operated (LO, 6 individuals), animals in which
all stages of surgical intervention were performed except for the application of
a clip on the common carotid artery and 0.2 ml of saline solution was
administered intraperitoneally. EBM and ECG were administered daily for 14
days after the operation.

The results of the present study showed that the use of C. militaris ECG
has a vasoprotective, cardiotropic and bradycardic effect throughout the
experiment. The EEG indices in the F3 lead were significantly higher than the
control throughout the experiment, and in the F4 lead the neuroprotective
effect developed by the 5th day of the post-ischemic period. In general, the
neuroprotective effect develops in the first days of the postoperative
intervention, as evidenced by a decrease in neurological deficit disorders in
animals in the Garcia and Bederson tests.
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The introduction of EBM C. militaris has a more pronounced
vasoprotective effect, which begins to act from the first day of the substance
introduction. The total electrical activity of the brain significantly exceeded
that in the control group. Cardiotropic and bradycardic effects are more
pronounced in the early stages, and the neuroprotective effect is on the 5th day
of the post-ischemic period.

Biotechnological preparations based on C. militaris, especially the
biomass extract, have high potential as neuroprotective and vasotropic agents.
The development and application of such biotechnologies represent a
promising direction in pharmacology, neuroprotection and rehabilitation
therapy after ischemic strokes.
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WHHOBAIIMOHHBIM METOJI TEHETUYECKOM «3ACTEXKKH-
MOJIHUN» JIA 3BAHIUTBI PACTEHUHU

Oobepemox B. B.", Jlaiikosa E. B.", Anu ZI.Z, Tanvuunckuii H. B.'

'K®V umenu B.1. Bepnanckoro, Cumdeponoins, Poccus
*Koe K 3aruThl pacreHuid, L[3MIIMHBCKUI CEIbCKOXO035MCTBECHHBI YHUBEPCUTET,
Yanuyns, Kutait
e-mail: genepcr@mail.ru

B 2008 romy BmepBble OBLIO MNPOJEMOHCTPUPOBAHO, UYTO KOPOTKHE
HEMOAU(PUIIMPOBAHHBIE  AHTUCMBICIOBBIE  OJIUTOJIE30KCUPUOOHYKICOTH/IbI
MOTYT HCIIOJB30BaTbCsi B KA4YECTBE KOHTAKTHBIX WHCEKTHIMIOB [1].
ONUroHYKJICOTU/IHbIE WHCEKTULUIBI (cokpaméHHo onuHuuabl win JIHK-
WHCEKTHINIbI) KaK HOBBIM KJIacC WHCEKTUIIUIOB, pa3padaThiBacMblii Ha
OoCHOBe TUIaT(GOpPMBI KOHTAKTHO BBOAMMOU aHTHcMBICIOBOM JIHK (KBAJI-
OMOTEeXHOJIOTHSI), 00JIalaeT YHUKAIBHBIMU XapaKTEPUCTHUKAMU U OTKPBLI
COBEpILICHHO HOBOE HampasieHue B Oopsbe c¢ Bpeautemsimu — JIHK-
IPOTPAMMHUPYEMYIO 3aIUTy pacTeHuid. OMUMHIUAB TPEACTABISIOT COOOM
KOpPOTKME HeMOIu(pUIMPOBaHHbIE aHTUCMbICHOBbIe (¢parmentsl JIHK,
kotopbie ucnonb3yroT npe-pPHK u pPHK Bpenuteneli B kauecTBe MUILIEHEN U
nerctBytoT uepe3 wmexanusMm JIHK-cnepkuBanusi. J[aHHBIH MeXaHU3M
BKJIIOYAET JIBa 3Tana U MPUBOJUT K TMOENU BpEIUTENICH: HA MEPBOM ITarle
MPOUCXOJUT OCTAaHOBKA (DYHKIIMOHHUPOBAHUS pUOOCOM, TMPHUBOIAIIAS K
runiepkomieHcauuu neneBor pPHK, nocnepyromemy ucromenuro ATD u
«KWHA3HOW KaTacTpode»; Ha BTOPOM ITame MPOUCXOIUT (PEpMEHTATUBHOE
pacmemnenne neneson pPHK ¢ momompro JIHK-manpasnsemsix pPHKa3
(JAHK-rumoBeix pubonykieas), Takux kak PHKaza H1 [1]. B3aumonetictBue
mexay uneneson pPHK wm omunnmnom B npucyrctBum  JIHK-rmmosoi
pPHKa3pl HamoMuHaeT MeXaHU3M MOJHUH, CHOPMHPOBAHHBIA AYIIEKCOM
JAHK-PHK (MeTon reHeTnueckon «3acTE€KKU-MOJIHUM»). Mlcnoyib30BaHue npe-
pPHK u pPHK nacexombIx-BpeauTeneil B Ka4yecTBe MUILIEHH OOECIeunBaeT
BBICOKYIO 3()(DEKTUBHOCTH OJIMTOHYKJICOTUAHBIX ECTUIIUAOB, TIOCKOJIBKY Ipe-
pPHK u pPHK cocrtasnsator 80 % Bceit PHK B knetke. Meton reHeTHYECKOi
«3aCTEXKU-MOJIHMM»  TIPEJICTABIsA€T COOOM  BBICOKOI(D(PEKTUBHYIO U
HKOJIOTHYECKH Oe30macHylo MmiaaTdopMy NPOTUB BpeauTENed U3 MOAOTpsaa
Sternorrhyncha (17151, O€MOKPBUIKM, MYYHHUCTBIE YepBEIbl, ICUIUIUIBI,
IIMTOBKH, U Ap.), TPUIICOB, MAYTUHHBIX KJEIIEH U Ap. BpeauTeneil. B cpennem
cMeptHOCTh coctaBisier 80-90 % uepe3 3—14 nHeil mocie OJHOKPATHOM
00pabOTKM U YK€ CEeTOAHS METOJ] TEHETHYECKON «3aCTEKKU-MOTHUN»
criocoOeH koHTpoiupoBath 10-15 % Bcex HaCEKOMBIX-BpeaUTEIeH ¢
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MOMOIIbI0 TpocToro u ruokoro anroputmMa DNAlnsector (dnainsector.com)

[1].

Jlutreparypa

1. Oberemok V., Gal’chinsky N., Novikov 1., Sharmagiy A., Yatskova E., Laikova E.,
Plugatar Y. Ribosomal RNA-Specific Antisense DNA and Double-Stranded DNA
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INNOVATIVE "GENETIC ZIPPER" METHOD FOR PLANT
PROTECTION

Oberemok V. V.', Laikova E. V.', Ali J.>, Gal'chinsky N. V.!

'V 1. Vernadsky Crimean Federal University, Simferopol, Russia
*College of Plant Protection, Jilin Agricultural University, Changchun, China
e-mail: genepcr@mail.ru

In 2008, it was demonstrated for the first time that short unmodified
antisense oligodeoxyribonucleotides can be used as contact insecticides [1].
Oligonucleotide insecticides (abbreviated as olinscides or DNA insecticides)
as a new class of insecticides, developed on the basis of the contact-introduced
antisense DNA platform (CUAD biotechnology), have unique characteristics
and have opened a completely new direction in pest control — DNA-
programmable plant protection. Olinscides are short unmodified antisense
DNA fragments that use pre-rRNA and rRNA of pests as targets and act
through the DNA containment mechanism. This mechanism includes two
stages and leads to the death of pests: at the first stage, the functioning of
ribosomes stops, leading to hypercompensation of the target rRNA,
subsequent depletion of ATP and a “kinase disaster”; in the second step, the
target rRNA is enzymatically cleaved by DNA-guided rRNases (DNA-guided
ribonucleases), such as RNase H1 [1]. The interaction between the target
rRNA and olinscide in the presence of DNA-guided rRNase resembles the
zipper mechanism formed by the DNA-RNA duplex (“genetic zipper”
method). Using pre-rRNA and rRNA of insect pests as a target ensures high
efficiency of oligonucleotide pesticides, since pre-rRNA and rRNA account
for 80 % of all RNA in the cell. The genetic zipper method is a highly
effective and environmentally friendly platform against pests from the
Sternorrhyncha suborder (aphids, whiteflies, mealybugs, psyllids, scale
insects, etc.), thrips, spider mites and other pests. On average, mortality of
pests is 80-90 % after 3—14 days after a single treatment and today the
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“genetic zipper’ method is able to control 10-15 % of all insect pests using
the simple and flexible DN Alnsector algorithm (dnainsector.com) [1].
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KAPAUOIIPOTEKTOPHASA DOPEKTUBHOCTD O9KCTPAKTOB
I'PUBA GANODERMA APPLANATUM IIPU UH®APKTE
MHMOKAPJA Y KPBIC

Ocmanoea E. H., Pasaeea M. 0., bamoeckaa M. A.

OI'AOY BO «Kpeivmckuii GpenepanbHblii yHuBepceuteT uMeHu B. 1. BepHaackoro»,
Cumpeponons, Pecybnuka Kpeim, Poceunst
e-mail: elizavetaosmanova@yandex.ru

Ganoderma applanatum (Pers.) Pat. oTHocuTcsI K CEMEUCTBY
Polyporaceae u siBisieTCsl HICTOUHUKOM OHOJIOTMYECKH aKTUBHBIX COCAMHEHUN
C AHTUOKCHUJAHTHOM, NPOTMBOBOCHAIUTEIBHON H  COCYAOPaCIIMPSAIOIICH
AKTUBHOCTBbIO, 4YTO OOOCHOBBIBAET MHTEPEC K €ro H3Y4YEHHMIO Kak
NOTEHIMAIBHOIO KapIUOIIPOTEKTOPA.

I{enb — oueHnuTh 3¢Q(HEeKTUBHOCT IKCTpakTa Ouomaccel G. applanatum B
YCIIOBUSIX dKCIIEpUMEHTAIbHOTO HH(apkTa Muokapaa (M) y kpsic.

Meronpl. WM mopenupoBamy  KOAryJsilMEM  JIEBOM  INEPEIHEU
HUCXOJIAIIEH KOpoHapHOUW aptepuu. JKWBOTHBIE OBUTM pa3JeieHbl Ha
KOHTPOJIb M ONBIT (C SKCTpakToMm). M3yuyanu »31eKTpoPpU3NOIOTUYECKUE
napametpsl (R, Q, T, PR, QT, ST), remonunamuky (AJl, HCC) u ructosnoruto
Muokapaa. CTaTUCTHKaA — KpuTepuid MaHHa—Y UTHU.

Pesynbpratel. OkcTpakT G. applanatum BbI3bIBajl MOBBIIEHUE aMILIUTY bl
R, camxenne Q u T, ykopouenue mutepBaioB PR u QT, uto orpaxaio
COXpaHEHHE (YHKIMOHAJIBHOIO MHOKap[a, YMEHbIIEHUE 30HBI HEKpO3a,
HOPMAJIM3ALMIO IPOBOAMMOCTH U penossipusanuu. CermeHT ST ykasbiBan Ha
CHIDKEHHE ulleMuHd. PaHHue reMoanHaMuyeckue 3(PQEKTbl MPOSBISUIUCH
CHIDKEHHEM CHCTOJIMYECKOTO JaBieHus U ctadbunuzanuedt YUCC Ha 3-u cyTKu.
['ucronornyecku BbIABIEHBl AKTUBHOE (POPMUPOBAHHME TIPaHYJISLUOHHON
TKaHH, CyOsnuKapaAuainpHble odaru (Gpubpo3a, KOMIEHCAaTOpHAs runepTpodus
MUOLMTOB ¥  NPU3HAKM  MUKPOLUUPKYJSATOPHBIX  HApyLIEHUW,  YTO
CBU/JIETEIBCTBOBAJIO O PAHHEM Hauajie pernapanuu.

3akmouenue. OkcTpakT G.  applanatum nOposiBHII  BBIPAXKEHHYIO
KapAUONPOTEKTOPHYIO aKTUBHOCTh Y Kpbic ¢ IM: ymMeHbIIal HEKPOTHYECKOE
NOBPEXKJICHUE, COXPAHSUI COKPATHMOCTh, HOPMAaJIM30Bajl IMPOBOJUMOCTH H
reMOJIMHAMUKY. MeXaHu3M IeUCTBUS, BEPOSITHO, CBSA3aH C AaHTUOKCHIAHTHBIM
¥ IPOTHUBOBOCHATUTEIHHBIM 3((HEKTOM U yITyUIIEHHEM MUKPOLUPKYIIALIHH.
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CARDIOPROTECTIVE EFFECTIVENESS OF GANODERMA
APPLANATUM EXTRACTS IN RATS WITH MYOCARDIAL
INFARCTION

Osmanova E. N., Ravaeva M. Yu., Batovskaya M. A.

V.I. Vernadsky Crimean Federal University, Simferopol, Crimean Republic, Russia
e-mail: elizavetaosmanova@yandex.ru

Ganoderma applanatum (Pers.) Pat., also known as artist’s conk, belongs
to the Polyporaceae family and is a source of biologically active compounds
with antioxidant, anti-inflammatory, and vasodilatory properties. These
characteristics justify interest in studying it as a potential cardioprotective
agent.

Aim — to evaluate the effectiveness of G. applanatum biomass extract in
experimental myocardial infarction (MI) in rats.

Methods. MI was induced by ligation of the left anterior descending
coronary artery. Animals were divided into control and experimental groups
(with extract). Electrophysiological parameters (R, Q, T waves, PR, QT, ST
intervals), hemodynamics (BP, HR), and histology of myocardium were
assessed. Statistics — Mann—Whitney test.

Results. G. applanatum extract increased R-wave amplitude, reduced Q
and T waves, shortened PR and QT intervals, indicating preservation of
functional myocardium, reduced necrotic area, normalization of conduction
and repolarization. ST segment changes suggested reduced ischemia. Early
hemodynamic effects included systolic pressure reduction and HR
stabilization by day 3. Histology revealed granulation tissue formation,
subepicardial fibrosis, compensatory hypertrophy of cardiomyocytes, and
microcirculatory changes, suggesting early onset of repair.

Conclusion. G. applanatum extract showed significant cardioprotective
activity in rats with MI: reduced necrotic injury, preserved contractility,
normalized conduction and hemodynamics. Its mechanism is likely associated
with antioxidant, anti-inflammatory effects and improved microcirculation.
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BJIMAHUE MOJIEKYJIAPHOI'O BOJIOPOJA HA
OYHKIIMOHAJIBHBIE ITIOKA3ATEJIN UCIIBITYEMBIX C
METABOJIMYECKUM CUHAPOMOM

IHepuyoeckui /1. JI.I’Z, Xycaunoe /1. P.I, Tpyxanoes A. H.Z, Mununa E. H.l,
Bupiokoea E. A."

"®I'AOY BO «KpbIiMckuit Gpenepanbablil yausepcuteT uMenu B. WM. Bepraackoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
2000 «MPUS», Snra, Peciybimka KpsiM, Poccust
e-mail: aidinov20022 @mail.ru

Merabonuueckuii cunapom (MC) sBISIETCS OJHONW U3 aKTyaJlbHBIX
npoOjieM COBPEMEHHOCTH M CYIIECTBEHHO BJMSET Ha KayeCcTBO W
MPOJIOIKUTEILHOCTD KU3HU 4YesioBeka. HacyniHol 3amadeil ocrtaeTcsi MOHCK
3p(PEeKTUBHBIX M  OTHOCHTEIBHO  TPOCTBHIX  CIIOCOOOB  KOPPEKIHUH
byHKIIMOHATBHOTO cocTosiHus Jrojed ¢ MC UM OJHUM W3 NMEPCIEeKTUBHBIX
METOJIOB SIBJISIETCS] IPUMEHEHUE MOJIEKYJISIPHOTO BOJIOpOoa. B cBsi3u ¢ 3TUM B
HACTOSILIEM HCCIIEIOBAHUM U3Yy4aJIOCh BIIMSIHUE MOJIEKYJISIPHOTO BOJOPO/A HA
OMOUMITeTaHCHBIE TTOKa3aTeNn, MeTa00IM3M U BapHaOEIIbHOCTh CEPIACYHOTO
putma (BCP) wucneityembix ¢ MC. bbuio chopmupoBaHo [Be TpyMIIbL:
ocHOBHas Bkitoyana 15 wenoBek ¢ MC Bozpactom 30-50 ser u rpynna
«mane6o» — 11 genoBexk ¢ MC Bo3pactom 30-50 ner. UcnbiTyembie 06oux
TpyNn OPOXOAWIN AECATh HWHTAISIIUOHHBIX CEAaHCOB JIUTENbHOCTHhIO 30
MHUHYT C HCHOJIb30BaHUEM BOAOpOAHOro reHeparopa SuisoMed-6000 PRO.
JI1s1 y4aCTHUKOB OCHOBHOM TPYIIINBI MOTOK BOJOPOJa COCTABIISN 4 JI/MUH, IS
rpytibl «miamnedo» — 0,2 1/MuH. B ocCHOBHO# rpynne ()OHOBOE COOTHOIIICHHE
cyocTpaToB MeTaboaM3Ma MOKos HaToIak coctanisiio 56,3 (52,5; 58,6) % no
xupam (FAT) u 43,7 (41,4; 47,5) % no yrnesogam (CHO) mocne npecsatu
ceaHcoB BogopoaHbix uHramsuuii — FAT 68,4 (61,9; 74,85) %, CHO 31,6
(25,15; 38,1) % upu p<0,01 mnst obomx cyOcTpaToB. YMEHbIIaIach Macca
tena ucnbityeMbix oT 82,0 (76,0; 95,0) kr B done mo 80,0 (74,0; 95,0) xr
MOCJIE AECATU CEAHCOB BOJOPOHBIX UHTANSIIUM ripu p<0,01, 1051 KUPOB — OT
30,59 = 237 % no 2943 + 2,24 9% npu p<0,01. B coorBeTcTBUH C
ONMMCAHHBIMH  W3MEHCHMSMH CHWJKAJICI HMHICKC Maccel Tena. Ilo
COBOKYITHOCTH u3MeHeHui mokaszateneii BCP wabmionmanock ycuiieHue
NapacUMMNaTUYECKOrO0 BIMSIHUSI C YMEHBIIEHUEM CTENEHU HAIPSKEHHOCTH
pPeryJSTOPHBIX TpolieccoB. Tak, HampuMep, BapUallMOHHBIM pa3Max B (oHE
cocraBisin 167,4 £ 16,08 mc nocne aecaru ceanco — 211,7 + 24,1 Mc npu
p<0,05, a unnexc HampsbkeHHocTd B gone 173,0 (135,0; 360,2) y.e., mocie —
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112,0 (80,0; 245,2) y.e npu p<0,05. B rpynme «miane6o» ITOCTOBEPHBIX
OTIIUYHIA MEXTy TIOKA3aTeIIIMA «JI0» U «IIOCJIe» HE BBISBIICHO.

Takum 00pa3oM, TMOJYYEHO OSKCIEPUMEHTAIbHOE TOATBEPKICHUE
MOJIOKUTENIBHOTO BJIMSIHUSL MOJIEKYJISIPHOTO BOAOpOAa Ha (PyHKIIMOHAIBHOE
cocrosHue Jroaen ¢ MC.

Paboma evinonnena na obopyooeanuu HKI] «Texnonoeuu 300posvs u
peadbunumayuu» 6 pamxax npoekma M/2025/11.3 «Pazpabomka mexnonozuii
NpUMEHEHUs. MOJIEKYIIAPHO20 8000p00a OJisi KOMNEHCAYUU MemadonudecKux
COBU208 Y NAyUeHmos ¢ HapyuieHuem oomena sewjecms» Ilpuopumem 2030.

THE INFLUENCE OF MOLECULAR HYDROGEN ON
FUNCTIONAL PARAMETERS IN SUBJECTS WITH METABOLIC
SYNDROME

Perzovsky D. L."?, Khusainov D. R.", Trukhanov A. >, Minina E. N.,
Biryukova E. A.”

VI Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
2Mriya LLC, Yalta, Republic of Crimea, Russia
e-mail: aidinov20022 @mail.ru

Metabolic syndrome (MS) is one of the pressing issues of our time,
significantly impacting the quality and longevity of human life. A critical task
remains the search for effective and relatively simple methods to correct the
functional state of individuals with MS, and one promising approach is the
application of molecular hydrogen. In this study, we investigated the effects of
molecular hydrogen on bioimpedance parameters, metabolism, and heart rate
variability (HRV) in subjects with MS. Two groups were formed: the main
group included 15 individuals with MS aged 30-50 years, and the "placebo"
group comprised 11 individuals with MS of the same age range. Participants
in both groups underwent ten inhalation sessions lasting 30 minutes using the
SuisoMed-6000 PRO hydrogen generator. For the main group, the hydrogen
flow rate was set at 4 L/min, while for the placebo group, it was 0.2 L/min. In
the main group, the baseline substrate utilization ratio for fasting metabolism
was 56.3 (52.5; 58.6) % for fats (FAT) and 43.7 (41.4; 47.5) % for
carbohydrates (CHO); after ten hydrogen inhalation sessions, these values
changed to FAT 68.4 (61.9; 74.85) % and CHO 31.6 (25.15; 38.1) % with
p<0.01 for both substrates. The body weight of subjects decreased from 82.0
(76.0; 95.0) kg at baseline to 80.0 (74.0; 95.0) kg after the ten hydrogen
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inhalation sessions (p<0.01), and the fat mass decreased from 30.59 + 2.37 %
to 2943 + 224 % (p<0.01). Consequently, the body mass index also
decreased in line with these changes. Overall, the changes in HRV parameters
indicated an enhancement of parasympathetic influence, accompanied by a
reduction in the tension of regulatory processes. For instance, the variability
range at baseline was 167.4 £ 16.08 ms, which increased to 211.7 £ 24.1 ms
after ten sessions (p<0.05), while the tension index at baseline was 173.0
(135.0; 360.2) units, decreasing to 112.0 (80.0; 245.2) units afterwards
(p<0.05). In the "placebo" group, no significant differences were found
between the "before" and "after" measurements.

Thus, experimental confirmation of the positive effects of molecular
hydrogen on the functional state of individuals with MS has been obtained.

The work was conducted using equipment from the Health Technologies
and Rehabilitation Center within the framework of project M/2025/P.3
"Development of Technologies for the Application of Molecular Hydrogen to
Compensate for Metabolic Shifts in Patients with Metabolic Disorders"
Priority 2030.
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OCOBEHHOCTH MMOKA3ATEJIEM TPOCTOU CEHCOMOTOPHOM
PEAKIIMU YEJIOBEKA B COCTOSIHUH HOPMbI 1
3ABOJIEBAHUS ITPU PA3JINYHBIX YPOBHIX TEOMATHUTHOM
AKTUBHOCTH

Ilo6auenxo C. B., Kocmopnoii A. O., Ooyxoea E. U., I[vioa B. I

HanmonanbsHbii uccnenoBarenbckuil TOMCKHIT TOCYAapCTBEHHBIN YHUBEPCUTET,
Tomck, Poccus
e-mail: svpo@mail.ru

[IpencraBiieHbl JaHHBIE UCCIIENOBAHUN TUHAMUKH IOKA3aTENEN MPOCTON
3puTesbHO MOTOpHOU peakuuu (II3MP) nnst BeIGOpKU Tpex H0OPOBOJIBLIEB BO
BpeMmsi 3a0oiieBaHus (OcTpasi pecnipaTopHasi BupycHas uHpekuus — OPBU) u
JUISL TE€X K€ YYACTHUKOB B IIEPUOJ 310POBOM KU3HEAEATENbHOCTH. [IpoBeneno
CPaBHEHME CPEIHUX 3HAYCHUM BPEMEHW PEAKUUU NPHU PA3IUYHBIX YPOBHAX
reoMarHuTHoM aktuBHOCTH (I'MA).
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Pucynok. 3aBucumocts II3MP oT ypoBHS reOMarHMTHOM AKTUBHOCTH.
1 — B mepuon 3aboneBanus (ammpokcuMmanus Bupa: to = 237.99 + 4.82x -
0.12x%). 2 — B mepuo 3apasus (3= 229.22 +2.19 x - 0.04 x°).

[IpencraBneHHbIe 3aBUCUMOCTH OTPAXKAIOT OOIINN XapaKTep U3MEHEHUS
3HAYEHUN CEHCOMOTOPHBIX PEAKIMI MNpPH Pa3HbIX YPOBHSAX T€OMAarHUTHOW
BO3MYUIEHHOCTH, @ MMEHHO, YBEJIMYEHHE 3HA4YeHH mpu cyO0O0ypeBbIX U
OypeBbix ypoBHsiXx [1]. [ns TecTupyeMbIX BBIOOPOK TMpH IITHIEBBIX
nokazarensix ['MA paznuuus cpegnux 3HaueHuidd [I3MP cratuctuuecku He
3HAYMMBbI, B TO BpeMsI KakK, B YCJIOBUAX T'€OMArHUTHOW BO3MYILEHHOCTH OHU
CTaTUCTHUYECKU JOCTOBEPHO OTINYAOTCH (t- KpUTEpPUR).
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FEATURES OF HUMAN SIMPLE SENSORYMOTOR REACTION
INDICATORS IN NORMAL AND DISEASED STATE AT VARIOUS
LEVELS OF GEOMAGNETIC ACTIVITY

Pobachenko S. V., Kostornoy A. O., Obukhova E. 1., Tsyba V. G.

National Research Tomsk State University, Tomsk, Russia
e-mail: svpo@mail.ru

The article presents data on the dynamics of simple visual motor reaction
(SSR) indicators for a sample of three volunteers during illness (acute
respiratory viral infection — ARVI) and for the same participants during
healthy life. A comparison of average reaction times at different levels of
geomagnetic activity (GMA) is made.
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Figure. Dependence of SVMR on the level of geomagnetic activity.

1 — during the period of illness (approximation of the type: t6 = 237.99 + 4.82x
- 0.12x2). 2 — during the period of health (t3 =229.22 +2.19 x - 0.04 x2).
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The presented dependencies reflect the general nature of the change in
the values of sensorimotor reactions at different levels of geomagnetic
disturbance, namely, an increase in values at substorm and storm levels [1].
For the tested samples, with calm GMA indicators, the differences in the
average values of the SSR are statistically insignificant, while, under
conditions of geomagnetic disturbance, they differ statistically reliably
(t-criterion).
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IHOKA3ATEJIA CEPJEYHO-COCYJIUCTOMN CUCTEMBI KPbIC
IMPU AEMCTBUUN CUHTETHYECKHUX AHAJIOI'OB IUBA30JIA

Pasaesa M. IO., Hazopckaa M. B., baesckuit M. I0., Annazosea A. /1.,
Bopoovesa A. A., Kyuyesa C. C., Mazoenko B. O., Hakoneunan A. C.,
Xopowyn H. A.

OI'AOY BO «KpeiMckuii ¢penepanbHbiii yHuBepcuTeT uMenn B. 1. Bepaanckoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
e-mail: ravaevam@yandex.ru

PaGora mocBsIeHa HCCIEAOBAHMIO BIHMSHHSA OCH3MMHIA30JbHBIX
MPOU3BOJIHBIX, OJM3KUMX TI0 XUMHUYECKOM CTPyKType aubazony —
TUIIOTEH3UBHOMY JIEKAPCTBEHHOMY BEIIIECTBY, KOTOPOE IIUPOKO MPUMEHSETCS
B KJIMHHKE.

Ha 50 monoBo3peinbix Kpblcax-camiax JUHUM BucTtap umcciaenoBaioch
BiusiHue 2-(denunmern)-/ H-6ersumunazon (nubason), 2-(4-metundeHun)-
1H-6em3umunazona (4-MetPh), 2-(4-meroxcudenun)-1H-6en3nmuaaszona
(4-MetO Ph), 2-(2-ruapoxcubensmn)-1H-6ensumunazona (2-HO Bn),
2-nadranen- 1-ui- 1 -metun- 1 H-6eH3umugazona (a-MNaft), KOTOpbIE
BBOJMJINCH BHYTPUOPIOIIMHHO OJHOKPATHO B A03€ 10 Mr/kr.

Cucronnueckoe aprepuanbHoe naasinenue (CAJl), nmacroamueckoe
aprepuanbHoe nasienue (JIAJl) u yactora cepaeunbix cokpaienui (HCC) y
KPBIC PETUCTPUPOBATIUCH C HCIOJIB30BAHUEM IMPOTPAMMHO-ANIAPATHOTO
komiiekca NIBP200A («Biopac Systems, Inc.», CIIA). IlonyueHHsbie
pe3yJbTaThl  HMCIHOJIB30BAIMCh JUISI  pacyeTa  CIEAYIOIUX  HHIACKCOB:
BereratuBHbIl uHAekc Kepmo (BUK), unaexkc Pobuncona (MP), cpennee
TMHAMHAYECKOE JTaBJICHUE (C), kKod(ppunreHT YKOHOMUYHOCTH
kpoBooOpamienns (KOK), mynscoBoe naBnenue (I1]1).

Kak moka3zamu pe3ynabTaThl HWCCIASAOBAaHMS, BBEACHUE aubaszoja
OKa3bIBajo runoreH3uBHoe aeictBue: cHuwxkenne CAJl Ha 18 % (p<0,05),
JA — Ha 27 % (p<0,05), uto conpoBoxaanoch yBenrnuenunem YCC na 31 %
(p<0,05) mo OoTHOWIEHWIO K KOHTpOJItO. IIpr 3TOM NMpOMCXOAWIO CHUYKEHHE
[T 1a 34 % (p<0,05), CA — Ha 16 % (p<0,05) u yBenuuenue BUK na 14 %
(p<0,05), cBuaeTenbCcTBYIONIEE 00 YCHIICHUH (PYHKIMN CepeYHO-COCYIUCTON
CHUCTEMBI OpraHu3Ma IO CPAaBHEHUIO C KOHTPOJBHON TPYIIION )KMBOTHBIX (B/O
NaCl 0,9%).

Bce Tectupyembie coeiuHeHNsI HE OKa3bIBAIU TMITOTEH3UBHOTO JICUCTBUS
no cpaBHeHUto ¢ naubazonoM. [Ipu stom, coenunenus 4-MetPh u MetO Ph
nocroBepHo noBbimasii CIJ] (Ha 82 % u 44,6 %) n P (Ha 26 % u 23 %)
COOTBETCTBEHHO I10 CPaBHEHHUIO C JAMOA30JI0M, YTO CBHUJCTEILCTBYET 00
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YBEJIIMYEHUU COKPATUTEIbHOW (YHKIUU CEpAlla M YIYYIIEHUU COCTOSHUSA
Bcelt cuctembl kpoBooOpameHus. Coenunenus 2-HO Bn u a-MNaft na pone
nocroepHoro yeenudeHnust CJIJI u P, noeimaror KOK, nmo cpaBHeHuto c
nn0a30JI0M, UTO CBUIETENILCTBYET 00 YBEJIMUYEHUU COKPATUTENHbHON (PYHKIIMU
Cep/illa ¥ yBEJIMYECHUH DHEPTreTUUYECKUX 3aTpaTr MpPU COKPAIEHUHU Cepila, TO
€CTh OKa3bIBaI0 CTUMYJIMPYIOLEe JEHCTBUE.

Takum  oOpa3oM, H3MEHEHHE CTPYKTYypbl  OEH3UMHUAA30JI0B  C
Momudukanueit (4-MetPh u  MetO Ph) npuBoguT K  MOSBJICHUIO
MOJIOKUTENBHOTO HMHOTponHOro 3pdexra. Momudukamus 2-HO Bn u
a-MNaft npuBOANT K MOSBICHUIO KAPAUOTOHUYECKOTO 3(PPeKTa.

CARDIOVASCULAR SYSTEM INDICATORS IN RATS UNDER THE
INFLUENCE OF SYNTHETIC ANALOGS OF DIBAZOLE or
(BENZIMIDAZOLE DERIVATIVES OF DIBAZOLE)

Ravaeva M. Yu., Nagorskaya M. V., Baevsky M. Yu., Appazova A. D.,
Vorobyeva A. A., Kuchueva S. S., Magdenko V. O., Nakonechnaya A. S.,
Khoroshun N. A.

V.I. Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
e-mail: ravaevam@yandex.ru

This work focuses on the effects of benzimidazole derivatives that are
chemically similar to dibazole, a widely used antihypertensive drug.

The effect of 2-(phenylmethyl)-1H-benzimidazole (dibazole),
2-(4-methylphenyl)-1H-benzimidazole (4-MetPh), 2-(4-methoxyphenyl)-1H-
benzimidazole (4-MetO Ph), 2-(2-hydroxybenzyl)-1H-benzimidazole (2-HO
Bn), 2-naphthalene-1-yl-1-methyl-1H-benzimidazole (a-MNaft), which were
administered intraperitoneally once at a dose of 10 mg/kg.

Systolic blood pressure (SBP), diastolic blood pressure (DBP) and heart
rate (HR) in rats were recorded using the NIBP20OA hardware and software
system (Biopac Systems, Inc., USA). The results were used to calculate the
following indices: Kerdo vegetative index (KVI), Robinson index (RI), mean
dynamic pressure (MDP), circulatory efficiency coefficient (CEC), pulse
pressure (PP).

As the results of the study showed, the introduction of dibazol had a
hypotensive effect: a decrease in SBP by 18 % (p<0.05), DBP — by 27 %
(p<0.05), which was accompanied by an increase in HR by 31 % (p<0.05) in
relation to the control. In this case, there was a decrease in PD by 34 %
(p<0.05), SDP by 16 % (p<0.05) and an increase in VIC by 14 % (p<0.05),
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indicating an increase in the functions of the cardiovascular system of the
body compared to the control group of animals (i/p NaCl 0.9 %).

All tested compounds did not have a hypotensive effect compared to
dibazol. At the same time, the compounds 4-MetPh and MetO Ph reliably
increased SDP (by 82 % and 44.6 %) and IR (by 26 % and 23 %),
respectively, compared to dibazol, which indicates an increase in the
contractile function of the heart and an improvement in the condition of the
entire circulatory system. The compounds 2-HO Bn and a-MNaft, against the
background of a reliable increase in SDD and IR, increase the CEC, compared
to dibazol, which indicates an increase in the contractile function of the heart
and an increase in energy costs during heart contraction, that is, they have a
stimulating effect.

Thus, a change in the structure of benzimidazoles with modification
(4-MetPh and MetO Ph) leads to a positive inotropic effect. Modification of
2-HO Bn and a-MNaft leads to a cardiotonic effect.
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MEXAHW3MBI JJEHCTBUS HUI3KOMHTEHCUBHOI'O
JEKTPOMATHUTHOI'O ITOJISI KPAUHE BBICOKOM YACTOThI
HA TKAHEBYIO MUKPOI'EMOJIUHAMMUKY

Pasaesa M.IO., Yyan E.H., IToxoosei JLB?

"®rAov BO «Kpbimckuit henepanbubiii yauBepcuteT umeHu B.U. Bepranckoro»,
Cumpepononnb
2 ®I'BHY «HayuHo-uccnenoBarenbCKiuil UHCTUTYT MEAUIIMHBI TPY/1a UMEHU aKaJeMUKa
H.®. U3meposa», Mocksa
e-mail: ravaevam@yandex.ru

Ilenpi0 HACTOSIIETO HMCCICAOBAHUS SBWIOCH BBISBICHHE H3MEHCHHM
KOKHOM MMKporemonuHamMuku wMerogom JIJID-metpun npu  AeUCTBHH
Hu3kouHTeHcuBHOTO OMII KBY (miunHa BojHbl 7,1 MM, INIOTHOCTH MOTOKA
suepru — 2,0-6,0 MBT/cM®) M YCTAaHOBICGHHE OCHOBHBIX MEXaHH3MOB,
JIe)KaIIUX B UX OCHOBE.

MeTtoabl. /{751 BeISIBIEHHS] 0COOCHHOCTEH MOTJIOMICHUS U pacIipeieacHus
AIIEKTPOMArHUTHOM HEPTUM B TEJIE€ KPBICHI BO BpeMs O0JIydEHUS 3aThLIOYHO-
BOPOTHUKOBOM 00JaCTH MIPOBOJMIIOCH MaTeMaTUYECKOE MOJICTIMPOBAHUE C
NPUMEHEHUEM  METOJIOB  TEOPETHYECKON  JO3UMETPHUM, TO3BOJIUBIIIEE
paccuMTaTh YAEIBHYK MOIJIOMIEHHYI0 MOMHOCTh (YIIM) B oTaenbHbIX
TKaHSAX OpraHu3Ma.

HccnenoBanre W3MEHEHWI MAapaMeTpPOB MHUKPOLMPKYISIIIUA  KPOBHU
nposoawiock wmeroaom JIJI® nmpu moMomm  Ja3epHOrO  aHaIM3aTopa
kpoBoTOKa «JIASMA-MII-1» (mpoussoncteo HIIIT «Jlazma», Poccus).

PesysabTarsl. MaremaTHyecKoe MOJCIMPOBAHUE pPACHPEACIICHUS U
noryomenuss 3Heprun OMIT KBY npu nokanbHOM OOIy4YeHUH 3aThLJIOYHO-
BOPOTHUKOBOM 00J1acTH KpbIChl Ha yactoTe 42,2 I'T1 moka3ano, 4To CpeaHue
3HAYEHUs YJEIbHOM NonIomeHHoW MomHocTd (YIIMy,,) BO BceM Tene ¢
ydyeroM kosiebanus [IIID or 2 MBT/cm? no 6,0 MBt/cM®  cocTaBsm
10,4-31,2 MB1/kr. HauOonblliee TOTJIONMIEHUE DJHEPTUH, caMble OOJbIINE
cpennue 3HadeHus YIIM,., Habmronamuce B koxe, coctapmd 0,15-0,46 Br/kr.

Hecarukpatnoe  KBY-Bo3gencTtBue NpPUBOAUT K JOCTOBEPHOMY
YBEJIMYEHUIO COCYJUCTBIX KOMIIOHEHTOB PETYJISILUUN MHUKPOIUPKYISAILAN:
sHAOTENHAIBHOTO — Ha 34 %, (p<0,05), HeliporenHoro — Ha 25 % (p<0,05),
muoresHoro — Ha 10 % (p<0,05), mynbcoBoro — Ha 13 % W CHUKEHHUIO
apixarenabHoro — Ha 12 % (p<0,05) no cpaBHeHuto ¢ koHTposeM. 1Ipu aTom, B
nepudepruvecKol KpOBH KUBOTHBIX JOCTOBEPHO TIOBBINIACTCS YPOBEHD
CEepOTOHMHA, MEJAaTOHMHA, OKcuaa as3oTa, Ha 12,9 % (p<0,05), 19,7 %
(p<0,05) Ha 27 % (p<0,01) COOTBETCTBEHHO.
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BoiBoabl. HanGounbiiee nornomenue sueprun SMIT KBY npoucxoaur B
Koxke KuUBOTHOro. l0-tukparHoe Bo3zaerictBue OMII KBY npuBogut
M3MEHEHUIO OCHWUIATOPHBIX U HEOCHWLIATOPHBIX IMOKa3aTele TKaHEBOU
MUKPOT€MOJIMHAMUKH, BBIpaXKaromieecss B yBeau4YeHUH  nepdy3uu
nepudepudeckux TKaHed M MOAYJSAIMH KPOBOTOKA B MHKPOCOCY/aX 3a CUeT
MTOBBIIIICHHUS SHAOTEINN-3aBUCUMOMN Ba30MJIaTaIllH, CHIDKCHUS
nepudepruvecKoro  COMPOTUBJICHUS, YBEJIMYCHUS TPUTOKA KPOBU B
HYTPUTHBHOE MUKPOCOCYAUCTOE PYCIIO U YJIYYIIEHHUS BEHYISIPHOTO OTTOKA. B
Mexanu3Max Jgercteuss OMII KBY Ha MUKpOUMPKYJIAIMUIO CYHIECTBEHHYIO
pPOJIb UTPAKOT CEPOTOHMH, MEATOHWH, OKCHUJT a30Ta.

MECHANISMS OF ACTION OF LOW-INTENSIVE
ELECTROMAGNETIC FIELD OF EXTREMELY HIGH FREQUENCY
ON TISSUE MICROHEMODYNAMICS

Ravaeva M. Yu.", Chuyan E. N.', Pokhodzey L. V.?

'V. I Vernadsky Crimean Federal University, Simferopol
2N. F. Izmerov Research Institute of Occupational Medicine, Moscow
e-mail: ravaevam@yandex.ru

The purpose of this study was to identify changes in skin
microhemodynamics using LDF-metry under the influence of of low-intensity
electromagnetic field of extremely high frequency (EMF EHF) (wavelength
7.1 mm, power density — 2.0-6.0 mW/cm®) and to establish the main
mechanisms underlying them.

Methods. To identify the features of absorption and distribution of
electromagnetic energy in the rat body during irradiation of the occipital-collar
region, mathematical modeling was performed using theoretical dosimetry
methods, which made it possible to calculate the specific absorbed rate in
individual tissues of the body.

The study of changes in blood microcirculation parameters was carried
out by the LDF method using a laser blood flow analyzer "LAZMA-MC-1"
(manufactured by NPP "Lazma", Russia).

Results. Mathematical modeling of the distribution and absorption of
EMF EHF energy during irradiation showed that with local irradiation of the
occipital-collar region of a rat at a frequency of 42.2 GHz, the average values
of the specific absorbed power (SAR,y) in the whole body, taking into
account the fluctuation of the PPE from 2 mW/cm’ to 6 mW/cmz, they
amounted to 10.4-31.2 mW/kg. The greatest energy absorption, the largest
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average values of the SAR,y were observed in the skin, amounting to
0.15-0.46 W/kg.

Tenfold EHF EMF exposure leads to a reliable increase in the vascular
components of microcirculation regulation: endothelial — by 34 %, (p<0.05),
neurogenic — by 25 % (p<0.05), myogenic — by 10 % (p<0.05), pulse — by
13 % and a decrease in respiratory — by 12 % (p<0.05) compared to the
control. At the same time, in the peripheral blood of animals, the level of
serotonin, melatonin, nitric oxide significantly increases by 12.9 % (p<0.05),
19.7 % (p<0.05) and 27 % (p<0.01), respectively.

Conclusions. The greatest absorption of EHF EMF energy occurs in the
skin of the animal. Tenfold exposure to EHF EMF leads to changes in
oscillatory and non-oscillatory indices of tissue microhemodynamics,
expressed in increased perfusion of peripheral tissues and modulation of blood
flow in microvessels due to increased endothelium-dependent vasodilation,
decreased peripheral resistance, increased blood flow to the nutritional
microvascular bed and improved venular outflow. Serotonin, melatonin, and
nitric oxide play a significant role in the mechanisms of action of EHF EMF
on microcirculation.
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MNPUMEHEHUE TEXHOJIOTUI UU JJI5S1 AHAJIU3A
IJEKTPOPU3HOJTOI'HYECKUX TATTEPHOB HEWPOHHBIX
CETEU I'MIIITIOKAMITIA B MOJIEJIM HAPYIHIEHUA I'Db

Casomuenko A. B.

OI'bOY BO «A30Bckuii rocy1apCTBEHHBIN NIE1arOTHYECKUI YHUBEPCUTET
uM. I1. JI. Ocunierko», bepasuck, Poccus
e-mail: asavotchenko @ yandex.ru

N3yyeHue MexaHU3MOB HapyllieHus padoThl LEHTPAIbHOM HEpPBHOU
cucteMbl (IIHC) B ycrnoBHSIX OKCTpEMAJIbHBIX BO3JACHCTBUM, BKIIIOYAs
KOCMHYECKOE H3JIy4€HUE, MEPETPY3KU U UIUTEIbHYIO H3O0JSLHUI0, SIBISETCS
KIIFOUEBOM 3aJadyel KOCMHUYECKOM MeauuuHbl. OIHUM U3 KPUTUYECKUX
MUIIICHEH TaKuX BO3JICUCTBUN SBISETCS TeMmaTodHIedannueckuii Oapbep
(I'DB). Ero mnoBpexaeHWEe NPUBOJUT K HPOHHUKHOBEHHUIO B  MO3T
HEUPOTOKCUYECKUX BEIIECTB, YTO MOXKET MPOBOLUUPOBATH  TSIKEIIbIC
HEBPOJIOTUYECKHAE MOCJHEACTBUS. [ UNIoKaMn, Kak CTPYKTypa € HHU3KUM
OPOTOM BO30YAMMOCTH, 0COOEHHO ys3BUM. COBPEMEHHBIN aHAIIU3 CIIOKHBIX
MEKTPO(PHU3UOIOTHUECKUX ~ JaHHBIX  TpeOyeT TPUMEHEHUS  METOOB
UCKyCcCTBEHHOro uHTteiiekra (M), 4To OTKphIBa€T HOBBIE BO3MOXHOCTH JIJIA
MCCIIEIOBATENIC N0 OCBOCHUIO MEXKJIMCUUILUIMHAPHBIX MOAXOJIOB HA CTBIKE
HelpoOuonornn, MmenuuuHbl M data science. B pabore ucnosib30BaiuCh
QITOPUTMbl MAITUHHOTO OOYYEHMs JJisi BBISIBIICHUS U OLEHKU U3MEHEHUN B
AKTUBHOCTM HEUPOHHBIX CETE€W THUMNNOKaMmna IpU SKCHEPUMEHTAIBHO-
WHIYLUMPOBAaHHOM HapyuieHun ['Ob myrem BBeNEHHS THUNEPOCMOJIIPHOIO
pactBopa ¢ no6asienueMm 5 En/mi tpomOuna. [lpumenenne anroputmon M
JUTSL aHAJIM3a TaHHBIX MO3BOJIMIO OOBEKTUBHO U KOJIMYECTBEHHO MOJTBEPAUTH
IyOOKHME W3MEHEHHsT B paboTe HEHPOHHBIX CeTel THIIOoKamIa TMocie
Hapymenus ['Ob. beuin goctoBepHO HMIEHTU(GUIIMPOBAHBI MATOJIOTUYECKUE
MAaTTEPHbl B OKCIEPUMEHTAIBHOM TPYIIE, KOTOPbIE OTCYTCTBOBAJIX B
KOHTpoJie. lccimenoBanne KpaTKOBPEMEHHOW  IJIACTUYHOCTH  BBISIBUIIO
3HAYUTENBHOE YCHIICHHE BO30YXKAAIOMIEed CHHANITUYECKON Mepeiayn, a TakxKe
ocnabieHue TapHON (¢acuiIMTalMU, YTO YKa3blBae€T Ha HCTOILEHUE
IIPECUHANTUYECKOrO TMyJia HelpoMeauaropa. MalllMHHBIM aHalnu3 KPHUBBIX
MOCTTETAHUYECKOM W  JOJTOBPEMEHHOW MOTEHIMAlMM  IOKa3ajl  uX
JOCTOBEPHOE YBEJIWYEHHUE MO CPAaBHEHUID C KOHTPOJIBHOM TpPYIIOW. IJTO
CBHJICTEIILCTBYET O  IATOJIOTMYECKOM  YCHUJIEHHMM  CHHANTUYECKOU
IUIACTUYHOCTH, 3aBUCSINEA OT aKTUBHOCTH, W  THUIEPBO30OYIUMOCTH
HEUPOHHOM CETH, YTO SIBJISIETCS KJIIOYEBBIM MEXAHU3MOM SIUJIENTOrEHE3A.
Takum 00pa3oM, HSKCHEPUMEHTANIBHO-UHAYLIMPOBaHHOE Hapylienue ['Ob
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ABIIACTCS MOIIHBIM  ()aKTOpPOM, MPOBOLUPYIOIIUM THUIEPBO30YIUMOCTD
HEWPOHHBIX CETEH THIIOKAaMIIA M 3alyCKAKOLIMM IMPOLECC AMUIIENTOIeHE3A,
4YTO TIPOSIBISETCS. B KOMIUIEKCE BBISBJICHHBIX 3JIEKTPO(PU3HOIOTMUECKUX
VU3MEHEHUM.

HUccneoosanue 6vinoineHo 6 pamkax 20cy0apCmeeHHo20 3a0aHusi ¢
Munucmepcmeom  Ilpocsewenus ~ P®  no  meme  «Paspabomka
cooepxcamenpHo20 U NPOYECCyalbHO20  KOMHOHEHMO8  CUCTEMbl
Gopmuposanus  UCCIe008amMeNbCKUX YMEHUU  WKOIbHUKO8 6 npoyecce
ocywecmenenuss UMU  NPOEKMHOU  OeAMeNbHOCMU ¢ UCHOTIb308AHUEM

mexHono2ull  uUcKyccmeennoeo unmennekma» (nomep OTGE-2025-0017,
1024122400004-0-5.3.1)

AI TECHNOLOGIES FOR ANALYSIS OF
ELECTROPHYSIOLOGICAL PATTERNS OF HIPPOCAMPAL
NEURAL NETWORKS IN A MODEL OF BBB DISFUNCTION

Savotchenko A. V.

P. D. Osipenko Azov State Pedagogical University, Berdyansk, Russia
e-mail: asavotchenko @ yandex.ru

The study of central nervous system (CNS) dysfunction mechanisms
under extreme conditions, including space radiation, g-forces, and prolonged
isolation, is a key objective in space medicine. One of the critical targets of
such exposures is the blood-brain barrier (BBB). Its impairment leads to the
infiltration of neurotoxic substances into the brain, which can trigger severe
neurological consequences, including the development of epileptogenesis. The
hippocampus, being a structure with a low excitation threshold, is particularly
vulnerable. Modern analysis of complex electrophysiological data requires the
application of artificial intelligence (AI) methods, which opens new
opportunities for researchers to adopt interdisciplinary approaches at the
intersection of neuroscience, medicine, and data science. This study employed
machine learning algorithms to detect and quantify alterations in hippocampal
network activity following experimentally-induced BBB disruption via the
administration of a hyperosmolar solution containing 5 U thrombin. The
application of AI algorithms for data analysis enabled an objective and
quantitative confirmation of profound changes in hippocampal network
function following BBB disruption. Pathological patterns (interictal spikes,
paroxysmal depolarizing shifts) were reliably identified in the experimental
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group and were absent in controls. Investigation of short-term plasticity
revealed a statistically significant pathological enhancement of excitatory
synaptic transmission, as well as a reduction in paired-pulse facilitation,
indicating depletion of the presynaptic neurotransmitter pool. Machine-
assisted analysis of post-tetanic potentiation (PTP) and long-term potentiation
(LTP) curves demonstrated their significant increase compared to the control
group. This indicates a pathological enhancement of activity-dependent
synaptic plasticity and network hyperexcitability, which is a key mechanism
of epileptogenesis. Thus, experimentally-induced BBB disruption is a potent
factor provoking hyperexcitability in hippocampal neural networks and
initiating the process of epileptogenesis, as manifested by the complex of
identified electrophysiological alterations.

The study was conducted within the state assignment with the Ministry of
Education of the Russian Federation on the topic “Development of substantive
and procedural components of the system for the formation of research skills
of schoolchildren in the process of their implementation of project activities
using artificial intelligence technologies” (number OTGE-2025-0017,
1024122400004-0-5.3.1)

82



XVI MexxayHapoaHas kpbimckas KoHdepeHuusa “KOCMOC U BUOCDEPA”, 2025
XVI International Crimean Conference “COSMOS AND BIOSPHERE”, 2025

IOOEKTBI CYBXPOHNYECKH BBOJINMbIX
METABOTPOIIHBIX ITPEITAPATOB HA ®YHKIHIMOHAJIBHOE
COCTOSIHUE CKEJIETHOM MBIIIIbI BBICTPOI'O TUIIA B
IKCIIEPUMEHTAX HA KPBICAX

Tpyw B. B., Coéones B. H.'

®OI'bOY BO «/loHenkuii rocynapcTBEHHbIM YHUBEpcUTET», Jlonenk, JJHP, Poccust
'®TAOY BO «KpeiMckuit heaepanbublii yauepcuteT um. B.1. Bepraackoro», Snra,
Pecniyommka Kpeim, Poccust
e-mail: ver.trush@yandex.ru

B nocnennee BpeMst B GU3HOIOTHN M MEAUIIMHE JIJIsI KOPPEKIIMH OOMEHHBIX
HApYIIIEHUI U MOBBIIICHUS! PE3UCTEHTHOCTH OpraHu3Ma K JEUCTBUIO PA3JIMYHBIX
(akTOpOB MHTEHCUBHO Pa3BUBAECTCS METAO0JIMUECKOE HAMPABJICHHE.

[lenbto paGoThl sIBUNACh OIIEHKA B JKCIIEPUMEHTaX Ha Kpbicax 3ddexToB
CYOXpOHMYECKH BBOJUMBIX OwotnHa (B, 04 Mr/kr/cyTkm, eXeTHEBHO,
nepopanmbHo) U L-kapuutnna  (L-CAR, 100 Mr/kr/cyTku,  €XeIHEBHO,
MapeHTepaibHO) Ha (YHKIIMOHATIBHOE COCTOSHHUE CKEJICTHOW MBIIIIIBI OBICTPOrO
Tuna — m. tibialis anterior.

CyoOxponnueckoe BBeaeHue B; (Ha mnporspkenun 30-60 mgHeid)
o0ycnoBnuBasio noBeimeHue (p<0,05 OTHOCUTENHHO KOHTPOJISI) aMIUIUTYIbI
(Ha 67-83 %) n nutenbHOCcTH (Ha 31-37 %) M-oTBeTa Ha (hoHE yBETUUCHUS
Maccel Mbinbl (Ha 17-30 %). Ananornuno, L-CAR (cnycts 30-60 nueit
BBeZcHUsA) mpuBoAWI K yBenudeHuto (p<0,05 OTHOCHUTENBHO KOHTPOJIS)
aMIuTyasl M-BosiHbl (Ha 45-53 %) npu HEM3MEHHOM €ro JJIUTEIbHOCTH, HO
MpyU 3TOM BO3pOCHIUX Macchl Mblbl (Ha 19,4-33.9 %) u konuyecTBa
aktuBupyembix JE (Ha 37,2-39,4 %). Bce »TM mNpU3HAKU KOCBEHHO
CBUJIETEIIBCTBYET B MOJIB3Y THIEPTPOPUU MBIIICUHBIX BOJIOKOH.

B; u L-CAR CyliecTBEHHO MOBBIIAIM, B CPAaBHEHUM C KOHTPOJIEM
(p<0,05), yCTOMYMBOCTH MBIIILBI K YTOMJIIEHUIO U CKOPOCTh BOCCTaHOBJICHUS
€€ COKPATUTEILHBIX OTBETOB MOCIIC YTOMIISIONICH PaOOTHI.

CybOxpoHudeckoe  BBeAeHHE B;  mpegompenenwyio  MOSBICHHE
(GyHKUIHMOHATIBHBIX MPU3HAKOB CJIBUTa TMCTOXUMHUYECKOTO TTPO(UIIS MBI B
OKUCIUTENBbHYIO CTOpPOHY (p<0,05 OTHOCHUTENBHO KOHTPOJIA): YAJIMHEHHE
nepuoja AaKTUBHOTO COCTOSIHUSA MbIbl (Ha 17-26 %) u ymeHbleHHe
ckopocTu pacciabnenuss (Ha 21-23 %) 1npu OJMHOYHOM COKpAIEHUH,
YMEHBUIEHUE CKOPOCTH TETAHUYECKOTO COKpameHus (Ha 22-23 %) u creneHu
MOCTTETAHUYECKON mnoTeHmauun (Ha 26-36 %), yIJIuHEHHE Mepuoja
MaKcHUMaJIbHOM paboTocniocodHocTr (Ha 43-90 %).

L-CAR, B orminuue ot B;, He npHBOAMA K 3aMEUICHHIO MBIIIEYHBIX
COKpallleHni U 00yCIOBIMBaJl MpU CyOXpoHHUYecKoM BBeAeHuu (cmycts 30-60
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nHel npuMeHnenus) yaydiieHue (p<0,05 oTHOCUTENH,HO KOHTPOJIS) IapaMeTpoB
TETAHUYECKOTO  COKpAIlEHUS  MBIIIIbL:  YBEJIMYEHUE €ro  CKOPOCTH
(Ha 46-163 %), abcomotHoil (Ha 163-295 %) u ynenbHoM (Ha 120-195 %)
CHWJIbI, YCKOPEHHE TEPUO0/ia MOCIETETaHNUECKOro mnosypacciadnenus (Ha 55-57
%), ynauHeHne MakcuManbHOU (Ha 49-55 %) u cyOmakcumanbHOU (Ha 65-69
%) pabOTOCTIOCOOHOCTH.

Takum oOpa3om, cyOXpoHHUUYECKOe MpUuMeHeHne B; MoxeT ObITh 10JIE3HO
npu IuHaMuueckux ¢usndeckux Harpyskax (®H), HO mpu 3TOM HEraTMBHO
OTpa3uTCs Ha pe3yibTarax npu ana’poOHeix OH, Torna kak cyOXpoHHUYECKOe
BBeneHne L-CAR moxeT ObITh MOJIE3HO KaK NpH AMHAMUYECKUX, TaK U MpU
cratnueckux OH.

EFFECTS OF SUBCHRONICALLY ADMINISTERED OF
METABOTROPIC MEDICINES ON THE FUNCTIONAL STATE OF
FAST-TYPE SKELETAL MUSCLE IN EXPERIMENTS ON RATS

Trush V. V., Sobolev V. L.

Donetsk State University, Donetsk, DPR, Russia
'Vernadsky Crimean Federal University, Yalta, Republic of Crimea, Russia
e-mail: ver.trush@yandex.ru

Recently, the metabolic direction has been intensively developing in
physiology and medicine to correct metabolic disorders and increase the
body's resistance to the action of various factors.

The aim of the work was to evaluate the effects of subchronic biotin (B,
0.4 mg/kg/day, daily, orally) and L-carnitine (L-CAR, 100 mg/kg/day, daily,
parenterally) on the functional state of the fast-type skeletal muscle —
m. tibialis anterior — in experiments on rats.

Subchronic administration of B; (for 30—60 days) caused an increase
(p<0.05 relative to the control) in the amplitude (by 67-83%) and duration (by
31-37 %) of the M-response against the background of an increase in muscle
mass (by 17-30 %). Similarly, L-CAR (after 30—60 days of administration)
led to an increase (p<0.05 relative to the control) in the amplitude of the
M-wave (by 45-53 %) with its duration unchanged, but at the same time
increased muscle mass (by 19.4-33.9 %) and the number of activated MU (by
37.2-39.4 %). All these signs indirectly indicate in favor of muscle fiber
hypertrophy.

B; and L-CAR significantly increased, in comparison with the control
(p<0.05), muscle resistance to fatigue and the rate of recovery of its contractile
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responses after fatiguing work.

Subchronic administration of B; predetermined the appearance of
functional signs of a shift in the histochemical profile of the muscle towards
the oxidative side (p<0.05 relative to the control): an extension of the period
of the active state of the muscle (by 17-26 %) and a decrease in the rate of
relaxation (by 21-23 %) during a single contraction, a decrease in the rate of
tetanic contraction (by 22-23 %) and the degree of post-tetanic potentiation
(by 26-36 %), an extension of the period of maximum performance
(by 43-90 %).

L-CAR, unlike B;, did not lead to a slowdown in muscle contractions
and, with subchronic administration (after 30-60 days of use), caused an
improvement (p<0.05 relative to the control) in the parameters of tetanic
muscle contraction: an increase in its speed (by 46-163%), absolute
(by 163-295 %) and specific (by 120-195 %) strength, an acceleration of the
period of post-tetanic semi-relaxation (by 55-57 %), an extension of
maximum (by 49-55 %) and submaximal (by 65-69 %) performance.

Thus, subchronic administration of B; can be useful in dynamic physical
activity (PA), but will negatively affect the results in anaerobic PA, whereas
subchronic administration of L-CAR can be useful in both dynamic and static
PA.
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CTPECCITPOTEKTOPHBIN D®PEKT MOJIEKYJISIPHOTO
BOJIOPOJIA

Xycaunoe /I. P., Auounoe U. /., Opexoea JI. C., buprwkoesa E. A.,
Mywma A. A., Xoma I1. H.

OI'AOY BO «Kpeivckuii ¢penepanbHbiii yHuBepcuTeT uMenn B. 1. Bepaanckoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
e-mail: gangliu@yandex.ru

B uccrnenoBaHusix paziMyHBIX aBTOPOB IMOKA3aHO, YTO MOJICKYJISPHBIN
BOJIOPOJI CHUXAET BBIPAXKEHHOCTh BOCIAJIUTEIBHOIO IMPOLECCa, YMEHBIIAET
KOHLIEHTPAI[MI0O TOPMOHOB CTpecca, yJydlllaeT KOTHUTHBHBIE (YHKIHMH Yy
JIOJIEW C Pa3IMYHBIMA HEBPOJIOTMYECKUMHU HapylleHusMu. B Hacrosuei
pabote Ha kpwicax JuHuM Bucrtap (16 ocobelt, camupl, Bo3zpact 7,5-8
MECSIIEB) Mbl OLICHUBAIM CTPECCHPOTEKTOPHBIM MOTEHIMA MOJEKYJSIPHOIO
BOJOPOJa IPU YPE3KOKHOM BBEIECHHH C MCIOJIB30BAHUEM BOJOPOIHOIO
oanpHeo-rernepaTopa SuisoMed SMT-1. Kpeic aenunu Ha aBe TpyIIsl Mo 8
ocob6eit: Kontpons u «Bogopon». Bo3neiicTBue MOneKyasipHBIM BOJOPOAOM
OCYILIECTBIISIIIOCh B BHJIE€ BOJOPOJHBIX BaHH, B KOTOPBIX KPBICHl HAXOJIUIIUCH
30 munyt, Temmeparypa Boasl 30-32°C; 5 nmeil Bo3meiicTBHe — 2 mHS
nepepplB — 5 gHel BozaelicTBHe. JKMBOTHBIE KOHTPOJIBHOM TPYIIIBI
HAXOJWJINCh B WICHTUYHBIX YCJIOBHSIX, HO TIOMEIMIATUCh B OOBIYHYIO BOIY.
@oHOBOE 3HaueHHME HHAEKCAa TPeBOKHOCTH (MT) KOHTPOJIBHBIX KpBIC
coctasisuio 0,887 (0,852; 0,898) y.e., na 1 meup — 0,986 (0,961; 0,989) y.e.
nipu p<0,05, Ha 5 gens — 0,993 (0,982; 0,996) y.e. npu p<0,0001, na 12 genp —
0,988 (0,967; 0,993) y.e. mpu p<0,01 mo cpaBHenuro ¢ poHom. B rpymme
«Bonopon» UT B doue cocrarisin 0,891 (0,875; 0,900) y.e., Ha 1 neHp —
0,984 (0,983; 0,989) y.e. mpu p<0,001, Ha 5 nenp — 0,981 (0,953; 0,984) y.e.
npu p<0,05, va 12 nmenr — 0,958 (0,947; 0,981) y.e. npu p=0,149 mno
cpaBHeHuio ¢ ¢poHoM. [Tpu cpaBuennu UT AByX rpynn BISIBICHO, YTO Y KPBIC
rpynmbl  «Bogopon» WT noctoBepHo Mmenbmmii (p<0,05) Ha naTelid U
JIBEHAANATBINA JHU.

B oraensHOM HCCIIENOBATENBCKOM CEPUM H3YdallOCh BIIMSHHUE IECATU
CEaHCOB HHTAALIMI MOJIEKYJISIPHBIM BOJIOPOJIOM HA IICUXOJIOTUYECKHE H
KOTHUTHBHBIE MTOKAa3aTeld yeaoBeka. Mcnoap30Bancs BOIOPOIHBIN TeHEpAaTOp
SuisoMed-6000 PRO, 5 ceancoB — 2 qHs IEpEPBIB — 5 CEAHCOB, JIUTEIBHOCTD
ogHoro ceanca 30 wmwuHyT. B wuccinemoBanum npuHsuio yyactue 10
UCTBITYeMBbIX B Bo3pacte oT 21 go 49 ner, ucnons3oBaiics tect «CAH»,
KoppektypHas npoba bypnona u tabmaunel [lynasTe-I1lnaTonosa. [To Tadnuiam
[ynbre-IlnaroHoBa AOCTOBEPHBIX OTIMYUI MeXAy (OHOBBIM 3HAUEHHEM U
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mociie JecsITOro ceaHca He BbIsiBIEHO; mo Tecty «CAH» HaGmromancs
JIOCTOBEPHBII MPUPOCT MO BCEM MOKa3aTeNsiM CyObEeKTUBHOM OLIEHKH; B Ipo0e
Bypnona HaOI04a710Ch JOCTOBEPHOE YBEIUUYEHHUE KOJIMUECTBA 00OpaOOTaHHBIX
3HAKOB U CHIDKeHHEe omunOok. CrenoBaTesbHO, MOJEKYJSPHBIA BOJOPOJ
o0Jaaer CTpecCIpPOTEKTOPHBIM U SPTOTPONHBIM OTEHIIUAIOM.

Paboma evinonnena na obopyooeanuu L[KII «3Oxcnepumenmanvuas
Guzuonocusn u ouoguzuka» u HKI] « Texnonozuu 300po6vs u peabunumayuu»

6 pamkax memvl Ne AAAA-A21-121011990099-6.

THE STRESS-PROTECTIVE EFFECT OF MOLECULAR
HYDROGEN

Khusainov D. R., Aidinov I. D., Orekhova L. S., Biryukova E. A.,
Mushta Y. A., Khoma P. N.

V. I. Vernadsky Crimean Federal University, Simferopol, The Crimean Republic, Russia
e-mail: gangliu@yandex.ru

Research by various authors has demonstrated that molecular hydrogen
reduces the severity of inflammatory processes, lowers the concentration of
stress hormones, and improves cognitive function in individuals with various
neurological disorders. In the present study, we evaluated the stress-protective
potential of molecular hydrogen through transdermal administration using the
SuisoMed SMT-1 hydrogen balneo-generator in Wistar rats (16 males, aged
7.5-8 months). The rats were divided into two groups of 8: Control and
"Hydrogen." Molecular hydrogen exposure was administered in the form of
hydrogen baths, where the rats were immersed for 30 minutes at a water
temperature of 30-32°C; the regimen consisted of 5 days of exposure, 2 days
of rest, and another 5 days of exposure. The control group animals were kept
under identical conditions but were placed in plain water. The baseline anxiety
index (AI) of the control rats was 0.887 (0.852; 0.898) units, on day 1 — 0.986
(0.961; 0.989) units at p<0.05, on day 5 — 0.993 (0.982; 0.996) units at
p<0.0001, and on day 12 — 0.988 (0.967; 0.993) units at p<0.01 compared to
baseline. In the "Hydrogen" group, the baseline Al was 0.891 (0.875; 0.900)
units, on day 1 — 0.984 (0.983; 0.989) units at p<0.001, on day 5 — 0.981
(0.953; 0.984) units at p<0.05, and on day 12 — 0.958 (0.947; 0.981) units at
p=0.149 compared to baseline. When comparing the Al of the two groups, it
was found that the Al in the "Hydrogen" group was significantly lower
(p<0.05) on the 5th and 12th days.
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In a separate research series, the effects of ten sessions of molecular
hydrogen inhalation on psychological and cognitive indicators in humans were
studied. The SuisoMed-6000 PRO hydrogen generator was used, with a
regimen of 5 sessions followed by a 2-day break and another 5 sessions, each
session lasting 30 minutes. The study involved 10 participants aged 21 to 49,
and utilised the "SAN" test, the Bourdon Correction Test, and the Schulte-
Platonov tables. According to the Schulte-Platonov tables, no significant
differences were found between baseline values and those after the tenth
session. The "SAN" test showed a significant improvement in all subjective
assessment indicators. In the Bourdon test, there was a significant increase in
the number of processed symbols and a reduction in errors. Consequently,
molecular hydrogen exhibits stress-protective and ergotropic potential.

The work was carried out using the equipment of the Experimental
Physiology and Biophysics Center and the Health and Rehabilitation
Technologies Research Center as part of the project No. AAAA-A2]-
121011990099-6.
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BJIAUAHUE AJINTIOKCAHOBOI'O IMABETA HA
METABOJIMYECKHUE HAPYHIEHUSA Y KPbBIC

Yyau E. H., /lusenyos C. 10., /léopeuxana H. U.

OI'AOY BO «K®VY um. B.1. Bepuaackoro», Cumpeponons, Pecriybnnka Kppim,
Poccuiickas @enepanus
e-mail: stas_liventsov@mail.ru

Caxapnpii quaber (CJI) sBnsieTcs rao0ambHOM METUKO-COIMATBHON
npobsieMoii, TpeOytomieil pa3pabOTKM HOBBIX MOJXOAOB K H3YYCHHIO €Tro
naToreHe3a M JiedeHus. JlaHHOE MCCIEJOBaHME IMOCBSIICHO AaHaJN3y
0COOCHHOCTE OMOXMMUYECKUX W3MEHEHUN B CHIBOPOTKE KPOBH KPBIC JIMHUU
Wistar (n=28) mpu amIokcaHOBOM auabeTe uepe3 JBa Mecsiia IMOCie €ro
UHIYKIUU (BHYTpUOPIOMKMHHO TPHXKAKI 1o 100 mr/kr B cymmapHoi npo3ze 300
Mmr/kr). JlaHHas SKCIepUMEHTalbHAasg MOJIeNb JOCTOBEPHO BOCIPOU3BOIUT
KJIIOUEBbIE 3BEHbsI MATOT€He3a WHCYJIMHO3aBUCUMOIO JuadeTa TKeIou
CTENEHW U MOXKET ObITh PEKOMEHJOBaHa MJid TMPOBEACHUS JIMTEIbHBIX
HKCIIEPUMEHTAJIbHBIX MCCIIEIOBAHUMN, TECTUPOBAHUS JIEKAPCTBEHHBIX CPE/ICTB
U OUEHKU dPPEeKTUBHOCTH TMOJIXOJO0B, HAMpPABICHHBIX HA KOPPEKLHUIO
MeTaboIMYECKUX U OpraHHbIX HapymeHui npu C/I.

W3meHeHns OMOXMMHMUYECKHUX TIOKa3aTeleil ChIBOPOTKH KPOBU KPBIC
CBUJICTEILCTBYIOT O CYIIECTBEHHOM HApYyIIEHUWU YIJIEBOAHOIO, >KUPOBOTO,
OEKOBOTO W DHEPTreTUYECKOro OOMEHOB, YTO MOXKET OBITh CIIECJICTBUEM
HapyIHIeHUs PYHKIMA U CTPYKTYPHI HE TOJIBKO MOKETYJOYHOM JKeJe3bl, HO U
MOYeK, TEYEeHH, KPOBEHOCHBIX  COCYJOB M  JpPYIHX  OpraHOB.
NMMyHOBOCTIAIUTENLHBIE  TMPOLIECCH, WHULIMHUPOBAHHBIE  pa3pyllIEHUEM
B-KJIETOK a/UIOKCAHOM, CONPOBOXKIAIUCH AaKTUBAI[MEd MakpodaroB u
T-nmuM@OLUTOB, YTO YCUIIMBAET BOCHAIUTENIbHYIO PEAKLIUI0. DTO OTPAXKEHO B
HIECTUKpAaTHOM  yBeluyeHuun  ypoBHs  C-peakTuBHOro  Oenka,  4TO
CBUJICTEIBCTBYET KaK O JIOKAJbHOM BOCIHAJIEHUHM B OCTPOBKOBOM armmapare
MOJIKETYIOYHOM KeJie3bl, TAK U O CUCTEMHOM 3HJIOTENIHAIbHON TUC)YHKITNH,
aCCOLIMMPOBAHHOM C PUCKOM Pa3BUTHUSI MUKPO- U MAKPOAHTHOMATHIA.

VYcTaHOBNEHBl ~ MPU3HAKM  OPraHHOTO  TOPAXKEHHs,  BKJIIOYAs
JNECTPYKTHBHBIE HW3MEHEHHUS B MBIIIEYHON TKaHW, HapylieHue QyHKIui
NIEYCHU U paHHUE MPOSBICHUS TuabeTuuecKoil HepomaTuu.

[TonydeHHble pe3yabTaThl JOMOJHAIOT COBPEMEHHBIEC MPEACTABICHUS O
mexanu3max pazButusi CJl, rmyOuHe mMeTaOoIMYecKuX CIBUTOB B YCIOBHSIX
HKCMEPUMEHTAJIBHOTO AUa0eTa U MOTYT CIYXUTh OCHOBOHM ISl JallbHEUIINX
UCCJIEIOBAHUM B 00JIaCTU ATHOJIOTUM M NATOTeHe3a MEeYCHOYHOW MaTOJIOIHU

npu CJI.
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INFLUENCE OF ALLOXAN DIABETES ON METABOLIC
DISTURBANCES IN RATS

Chuyan E. N., Liventsov S. Yu., Dvoretskaya N. I.

V. I. Vernadsky Crimean Federal University, Simferopol, The Crimean Republic, Russia
e-mail: stas_liventsov@mail.ru

Diabetes Mellitus (DM) is a global medical and social problem that
requires the development of new approaches to studying its pathogenesis and
treatment. This study is devoted to the analysis of the peculiarities of
biochemical changes in the blood serum of Wistar rats (n=28) with alloxan-
induced diabetes two months after its induction (intraperitoneally three times
at 100 mg/kg for a cumulative dose of 300 mg/kg). This experimental model
reliably reproduces the key pathogenic links of severe insulin-dependent
diabetes and can be recommended for long-term experimental studies, testing
of therapeutic agents, and evaluating the effectiveness of approaches aimed at
correcting metabolic and organ dysfunctions in DM.

Changes in the biochemical parameters of the rats' blood serum indicate a
significant disturbance of carbohydrate, lipid, protein, and energy metabolism,
which may be a consequence of impaired function and structure not only of
the pancreas but also of the kidneys, liver, blood vessels, and other organs.
The immuno-inflammatory processes initiated by the destruction of B-cells by
alloxan were accompanied by the activation of macrophages and
T-lymphocytes, which enhances the inflammatory reaction. This is reflected in
a sixfold increase in C-reactive protein levels, which indicates both local
inflammation in the pancreatic islet apparatus and systemic endothelial
dysfunction, associated with the risk of developing micro- and
macroangiopathies.

Signs of organ damage were established, including destructive changes in
muscle tissue, impaired liver function, and early manifestations of diabetic
nephropathy.

The results obtained complement modern understanding of the
mechanisms of DM development and the depth of metabolic shifts under
conditions of experimental diabetes, and may serve as a basis for further
research into the etiology and pathogenesis of liver pathology in DM.
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PA3PABOTKA METO1OB KOPPEKIIMA BJIUSAHUM
KOCMHMYECKOHU TOTI'0Jbl HA CIHOCOBHOCTHD K
KOMMYHHUKALIMHU Y JIETEHN

Anekxcanoposa C. E., Kynuuenxko A. M., Ilagnenko B. b.

OI'AOY BO «Kpseimckuii henepansHbiii yauBepcuteT uMenn B. U. BepHanckoro»,
Cumdepomnons, Peciyonuka Kpeim, Poccus
e-mail: vpav55@gmail.com

UccnenoBanus KPBIMCKHUX YYEHBIX (H. A. TemypbsHIL,
b. M. Bnagumupckoro, E. H. Uysan, K. H. Tymansaan u npyrux) noxasanw,
YTO M3MEHEHUS COJHEYHOM aKTHUBHOCTH, BbI3BIBAIOIINE BO3MYIICHUS
MarHMTHOrO MOJs 3€MJIM, OKa3bIBAIOT CEpPbE3HOE BIMSHHE Ha 3]I0POBbE
yenoBeka. OMHUM U3 MyTed BO3JEUCTBUS MOXET OBITH MOJABICHUE CHHTE3a
menaronuHa (Krylov, 2017; Maghrabi, 2020). BeisiBiieHa CBSI3b T€OMarHUTHOM
AKTUBHOCTA C HEOJIATOMPUATHBIMUA HEBPOJOTUYECKUMU TIOCIEACTBUSIMH Y
MOJIOZIBIX B3pOCIHbIX, BKJIIOYas MojaBiieHne GyHKIUMU MpaBoil TOOHOW A0,
4TO BJIEYET 3a COOOW pOCT couMalbHBIX KoHppoHTanuii (Mulligan et al.,
2010). B HemaBHell paboTe C IMOMOIIBIO YJIBTPA3BYKOBOI'O MCCIIEIOBAHUS
m3Mepsui poct moga (Wang et al., 2023). Okazanoch, 4eM BBIIIE YPOBEHb
COJIHEYHOM AaKTUBHOCTH, COINPOBOXKIABIIECH TMEpUOJ OEpPEeMEHHOCTU Y
JKEHILMH, TEM KPYIHEE pa3Mephl TOJIOBHI IUIOJA, U3MEPEHHbIE 10 24 HEAENb
OepeMEHHOCTH, HO MEHbIIe — TMpH OoJee TMO3JAHUX CKaHWPOBAHUSAX.
OdyeBUIHO, 4YTO JaXe  HE3HAUUTENIbHbIE  W3MEHEHHSI BO  BpeMs
BHYTPHYTPOOHOTO Pa3BUTHSI MOTYT UMETh CEPbE3HBIC TOCTIEACTBUS B IETCKOM
U AK€ BO B3POCIIOM BO3paCTe.

W3BecTHO, YTO MUHUMAJIBHBIE MO3TOBBIC IUCPYHKIMU y peOdeHka
MPOSIBIIIIOTCS, MPEXKJE BCEro, B HAPYIICHUU peYeBOM KOMMYyHUKauuu. [Ipu
TOM BO3HHMKAIOT OTKJIOHEHHS! KaK B BOCHPUSITUU, TaK U B TEHEPAIUU PEUH.
Panee B Hamelt nabopaTopuu It TUATHOCTUKU OTKJIOHEHHM BOCHPUSTHS
pEeYEBBIX COOOIICHNUI Y IeTel AOIIKOILHOTO BO3pacTa YCIEUIHO UCIOIb30BaH
aHalIM3  CBSI3AHHBIX  C  COOBITUEM  CHEKTPalbHBIX  MepTypOauui
anexktpodHiedanorpammer  (O3I')  (Nacharova et al.,, 2023). Ilensto
HACTOSIIIET0 MCCIEAOBaHUS ObLIO BBIACHUTH, KaKoB MarrtepH D3I 310pOBbIX
B3POCJIBIX HCHBITYEMBIX, TUIMYHO pPA3BUBAIOIIMXCS JI€TEM M JeTe C
HapylUICHUSIMH TEMIIO-PUTMUYECKON oOpraHuzanuu peud. B uccrnenoBanuu
npuHsUIM yyactue 20 mpakTUYECKH 30pOBBIX IOHOLIEH U AEeByIIEK OT 18 1o
25 ner, a taxxe 10 nereid. Peructpauus 391'-akTHBHOCTH MO3ra UCIBITYEMbIX

MPOBOJMIIACE TIPH TIPEABSBICHUN HW300pKCHUNM TPEIMETOB U JICUCTBHM,
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KOTOpbIE  HAJ0  Ha3BaTb  BCIYX. Hns  ynanenus  apTedakToB,
KOHTAMUHUPYIOMMX 3anuch I, TPUMEHSICS aHalu3 HE3aBUCHUMBIX
KOMITOHEHT. B mpoliecce renepaiuy peyuu BbISIBIICHA CTATUCTUYECKU 3HAYNMAas
TMHAMHUKa TeTa-, alb(a- u Oeta-purmoB DDI'. ITlomydyeHHBbIE pE3ynbTaThI
MOT'YT OBITh MCHOJIb30BaHbI JIsl KOPPEKIIMU Pa3BUTHUS peueBOr cephl JeTei
Ha OCHOBE METOJIUKU OMOJIOTHYECKOU 00paTHOM CBsA3u 1o DI,

Hccnedosanue evinonneno 3a cuem epanuma Poccutickoco nayunozeo
Gonoa Ne 25-78-10035, https://rscf.ru/project/25-78-10035/

DEVELOPMENT OF METHODS FOR CORRECTING THE
INFLUENCE OF SPACE WEATHER ON THE COMMUNICATION
ABILITY OF CHILDREN

Aleksandrova S. E., Kulichenko A. M., Pavlenko V. B.

V. L. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
e-mail: vpav55@gmail.com

Research by Crimean scientists (N. A. Temuryants, B. M. Vladimirsky,
E. N. Chuyan, K. N. Tumanyants and several others) convincingly showed
that changes in solar activity, causing disturbances in the Earth's magnetic
field, have a significant impact on human health. One potential pathway of
this influence may be may be the suppression of melatonin synthesis (Krylov,
2017; Maghrabi, 2020). A connection has been established between
geomagnetic activity and adverse neurological consequences in young adults,
including suppression of the function of the right frontal lobe, which entails an
increase in social confrontations (Mulligan et al., 2010). In a recent study,
fetal growth was measured using ultrasound (Wang et al., 2023). It turned out
that the higher the level of solar activity accompanying the period of
pregnancy in women, the larger the size of the fetus's head, measured before
24 weeks of pregnancy, but smaller — at later scans. It is obvious that even
minor changes during intrauterine development can have serious
consequences in childhood and even in adulthood.

It is known that minimal brain dysfunctions in a child are primarily
manifested as impairments of speech communication. In this case, deviations
occur both in the perception and generation of speech. Previously, our
laboratory successfully used the analysis of event-related spectral
perturbations of the electroencephalogram (EEG) to diagnose deviations in the
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perception of speech messages in preschool children (Nacharova et al., 2023).
Currently, we use a similar analysis to assess the functioning of the brain
systems responsible for speech generation. The aim of the study was to find
out what the EEG pattern is in healthy adult subjects, typically developing
children and children with disorders of the tempo-rhythmic organization of
speech. The study involved 20 practically healthy young men and women
from 18 to 25 years old, as well as 10 children. The EEG activity of the
subjects' brains was recorded while images of objects and actions, which they
were required to name aloud, were presented. Independent component analysis
was used to remove artifacts contaminating the EEG recording. Statistically
significant dynamics of theta, alpha, and beta EEG rhythms were detected
during speech generation. The results obtained can be used to correct the
development of children's speech based on the EEG biofeedback technique.

The study was supported by a grant from the Russian Science Foundation
No. 25-78-10035, https://rscf.ru/en/project/25-78-10035/
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BHYTPUIIOJTYIIAPHASN KOTEPEHTHOCTD TETA-PUTMA IIPH
PEAJIM3ALIUU ITOMOT'AIOHIEI'O IIOBEJAEHUA Y IETEN
PAHHEI'O BO3PACTA

Maxapouna T. II., Muxaiinosa A. A., Kynuuenko A. M.

OI'AOY BO «KpriMckuii penepanbablii yHuBepcuTeT uM. B. 1. Bepaaackoro»,
Cumdepomnons, Peciydnuka Kpeim, Poccus
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Kocmuueckas morosia MOXKET OKa3blBaTh BIMSHUE HA 3JJ0POBbE YEIIOBEKA
(Buzulukova, 2022). HauGonee ys3BUMBI K BO3JICUCTBUIO OKpYKarolen
cpenbl TEepuoj; SMOPHUOHAIBHOIO PA3BUTHS M PAHHEr0 IMOCTHATAIBHOTO
ontoreneza (Su X.-J., 2014). CymectByeT BEpOATHOCTb BIUSHUSA
B3aMMOJICUCTBUS  KOCMO(HU3UYECKUX,  HACIHEACTBEHHBIX M  3KOJOIro-
couuanbHbIX (pakTOpoB Ha paszButue uHauBuaa (Xopcesa H. U., 2018). B
HACTOAIIEE BPEeMsl  aKTyaJbHBIMHU  SBIAIOTCS  MCHUXO(PHU3UOIOTUYECKUE
UCCIIEIOBaHMS COLIMAJIbHO-IMOLIMOHAIBHOTO pPa3BUTUSI peOEHKa B paHHEM
Bo3pacte. llenbro wccnenoBaHWsl SBWICA aHAIU3 BHYTPUIIOIYLIAPHBIX
B3aMMOJICHCTBHII HA OCHOBE JaHHBIX 3jeKkTposHIedanorpammel (300 B
CUTyalUsX, NPEIJIararolux pPealn3anuio MPOCOLHUAIBHOTIO (ITOMOTAIOIIEro)
NOBEJEHUS y IeTEN B BO3pacTe OT MoJayTopa 10 3,5 JeT.

JleTaM NpenbsBISUIA CUTYalHUH, MPENaraloliue pealn3aluio pa3HbIX
BHUJIOB INTOMOTAIOLIEro MoBeneHus: uHcTpymeHTanbHoro (MIIIID), roe metu B
MOMEHT UT'PbI TIOMOTaJIM SKCIEPUMEHTATOPY U oTAaBaiu JoxkKy (Kochukhova
et al., 2021), smounonansHoro (JIIII), korma skcrnepuMEHTaTOp CIy4alHO
NPUAABIMBAI TaJiel] KIUIOOpAOM U 0XKHaall couyBcTBUs OT pedenka (Paulus
et al., 2013), anprpyuctuueckoro (AIIIl) B TecTe «HEpaBHOE YrOUIEHUE»
(Dunfield et al., 2011) u xomIIekca aapTpyUCTUYECKOIO U SMOLMOHAIBHOTO
nomoratomero moBeneHus (ADII), rme pebeHok momkeH OBLT MMOMOYb
DKCIEPUMEHTATOPY, KOTJa y OJAHOW M3 Urpyllek «ornana» jgana (Kirtner et
al., 2014). Bo BpeMst npeabsaBIEHUS TECTOB NPOBOAMIN peructpauuto 31 ¢
CUHXPOHHOM  BHJEO03alMChIO.  AHAIM3UPOBAIA  BHYTPHUIIOIYLIAPHYIO
KOT€PEHTHOCTb.

BpIsBIEHBI CTaTUCTUYECKM 3HAYMMBbIE U3MEHEHUS BHYTPUIOJIYIIAPHOU
korepeHTHocT OJI' nmna curyauum OIIII mo cpaBHeHuto ¢ (HOHOBOM
cutyanueil. O6HapyeHO 3HaYuMOE yBeluueHue tera-putma D3I B mapax
FP1-P3 (p=0,03), F3-C3 (p= 0,01), F3-P3 (p= 0,02), C3-O1 (p= 0,04) neBoro
nonymapusi, a Takke B mnape F4-P4 (p=0,04) npaBoro mnosaymapus.
VYBenuueHue TeTa-puTMa CBS3BIBAIOT C MEPEKUBAHUEM PA3JIMYHBIX SMOLIHM
(Sauseng et al., 2010), a Takke cuUMTaeTcsi, 4YTO TETA-PUTM ITOMOTaET
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KOOPAMHUPOBATH HEMPOHHYIO aKTUBHOCTh MEXKIY 00JIacTIMU MO3ra, KOTOPbIE
y4acTBYIOT B oOyuenuun u mnamsata (Sarnthein, et al. 1998). BeposiTHo,
HaOJI0JaeMO€ HaMU YCUJICHHE BHYTPHUIIOJYIIAPHBIX (POHTO-NAPUETAIBHBIX
B3aUMOJCHUCTBUA B mpaBoM mnojymapun B curyaruu Ol cBg3aHo ¢
nepexxuBaHueM peOeHKOM OTpullaTeNbHbiX sMouuid. HaOmomaemas Oosnee
BBIPKEHHASI KOOTepallvsi KOPKOBBIX 00JacTeil B JIEBOM MOJYIIAPUU Y JETEH
PaHHETO BO3pacTa, MNPOABISIOMIASICA B YCHJICHHM BHYTPHUIIOIYLIAPHON
KOTE€PEHTHOCTU B TETa-IHANa30HE, MOXKET OTpakaTh IPOLIECCHI, JIEKAIUE B
OCHOBE ITOHUMAaHMS JETBMH MEPEKUBAHAN IPYTrOro YEJI0BEKa.

Uccneoosanue evinonneno 3a cuem epamma Poccutickoeo Hayunoeo
Gonoa Ne 25-78-10035, https://rscf.ru/project/25-78-10035/
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Space weather can affect human health (Buzulukova, 2022). The most
vulnerable periods to environmental influences are embryonic development
and early postnatal ontogenesis (Su X.-J., 2014). There is a possibility that the
interaction of cosmophysical, hereditary, and socio-ecological factors may
influence an individual's development (Khorseva N. 1., 2018). Currently,
psychophysiological studies of the socio-emotional development of children in
early childhood are relevant. The aim of the study was to analyze
intrahemispheric interactions based on electroencephalogram (EEG) data in
situations that offering prosocial (helping) behavior in children aged 1.5 to 3.5
years.

Children were presented with situations that offered opportunities to
engage in different types of helping behavior: instrumental helping behavior
(IHB), where children helped the experimenter during the game and gave him
a spoon (Kochukhova et al., 2021), emotional helping behavior (EHB), when
the experimenter accidentally pressed down on his finger with a clipboard and
expected sympathy from the child (Paulus et al., 2013), altruistic helping
behavior (AHB) in the ‘“unequal treat” test (Dunfield et al., 2011) and a
complex of altruistic and emotional helping behavior (AEHB), where the child
had to help the experimenter when one of the toys “lost” a paw (Kértner et al.,
2014). During the tests, EEG recordings were made with synchronous video
recording. Intrahemispheric coherence was analyzed.

Statistically significant changes in intrahemispheric EEG coherence were
found for the EHB situation compared to the background situation. A
significant increase in theta rhythm of the EEG was found in the pairs FP1-P3
(p=0.03), F3-C3 (p=0.01), F3-P3 (p=0.02), C3-O1 (p=0.04) pairs of the left
hemisphere, as well as in the F4-P4 pair (p=0.04) of the right hemisphere. An
increase in theta rhythm is associated with experiencing various emotions
(Sauseng et al., 2010), and it is also believed that theta rhythm helps
coordinate neural activity between areas of the brain involved in learning and
memory (Sarnthein, et al. 1998).

The observed increase in intrahemispheric frontoparietal interactions in
the right hemisphere in the EHB situation is likely related to the child's
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experience of negative emotions. The more pronounced cooperation of
cortical areas in the left hemisphere in young children, manifested in increased
intrahemispheric coherence in the theta range, may reflect the processes
underlying children's understanding of another person's experiences.

The study was funded by a grant from the Russian Science Foundation

No.25-78-10035, https://rscf.ru/en/project/25-78-10035/
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Panee ycTaHOBIEHO HETraTMBHOE BIMSHUE KOCMUYECKOW pajualMy Ha
KOTHUTHBHBIE (yHKIMM denmoBedeckoro Mosra (Kokhan et al.,, 2023).
HNonunsupytoiee M3JIy4eHHE CIOCOOHO BBI3BIBATH HEOOPATUMBIC IMPOIIECCHI,
MPUBOAAIIME K MAacCOBOM WM 0YaroBod aucyHKiuu Kopel. s
CTAaTUCTUYECKUX HCCIICOBAHWIA B ATOW 0O0JIACTH BBEICH HMHJIIEKC MPOTOHHBIX
Bcnbiek (Proton Flare Index). FPI-magekc mo3BoisieT ucciienoBaTh BIUSHUC
KOCMHMYECKOU pajaliiu Ha [IEHTPAIbHYIO HEPBHYIO CUCTEMY, COOTHOCUTD CUITY
BO3JICUCTBUSl M3MYyYEHUS] U CKOPOCTh TMOSIBICHUS BUIUMBIX OTKJIOHEHHIA.
[TonydyeHHbIE KOTUYECTBEHHBIE IAHHBIE MOKHO UCIOJIb30BATh ISl JabHEUIIICH
CTaTUCTUYECKON 00paboTku. Psia 1abopaTopHBIX IKCIIEPUMEHTOB Ha KphICax,
KOTOPBIE [OABEPraIiCh OOIYICHUI0 HOHU3UPOBAHHBIME YacTuiamMu Ti u '°O
JUIMTEIIBHOE BpEMsi, TOKa3all, YTO y MCIBITYEMBIX >KHUBOTHBIX, Cpa3y IOCIe
oOnyueHusi, HaOJIOAAIOTCS NPU3HAKKM KOTHUTUBHOM MHUCQPYHKIUH, KOTOpas
BBIPAXAETCS B OTCYTCTBUM HCCIIEIOBATEIILCKOIO HWHCTUHKTA, IOBBIIICHHON
TPEBOKHOCTH, MHTEJUICKTyAIbHOM YHAaJAKe WM WHEPTHOCTU. [ MCTOJIOTMYECKHE
UCCIIEIOBAHNS TIOATBEPKIAIOT MHOKECTBEHHBIC TOBPEXKICHUSI JICHJIPUTOB
npeppoOHTATLHON dYacTh KOpbl W runmokamma. Croycts 24 Henenu mocie
AKCIIEPUMEHTA )KHBOTHBIE BCE TaK KE JEMOHCTPUPYIOT MPU3HAKH AUCHYHKITUH
(Parihar et al., 2016). Ilamenme wMomHOCcTH anbha- U Oera-puT™Ma
PETUCTPUPOBAIOCH B JIOOHBIX M BUCOYHBIX OTBEJCHUSX, B TO BPEMs KaK JeJbTa-
U TETa-pUTMA YCHWJIMBAIUCH — 3TO MOKET TOBOPUThH O MOHUKEHUU aKTUBHOCTU
pabots! nedont-cucrtemsl Mo3ra (JJCM). JICM — 3T0 COBOKYMHOCTbH CTPYKTYpP
MO3ra, oOTBeuawIias 3a (opMupoBanue caMopedepeHTHOTO MBIILICHNUS,
MOPaJIbHOCTH U MATTEPHOB B3aUMOJICUCTBHUS C OKPYKAIOIMUM MUPOM. MOKHO
MPEANOJIOKUTh, YTO HEAOCTATOUHAS! AKTUBHOCTH CUCTEMBI MOXKET NPUBOAUTH K
Pa3BUTHUIO  TPEBOXKHOTO  PACCTPOMCTBA Yy  MCIBITYEMBIX, CHH)XEHUIO
OOBEKTUBHOCTH  BOCHPHUATHS MHpa WM  J1e0I0TY  aHTHUCOLMAILHOTO
paccTporcTBa JIMYHOCTH, MOSBJICHUIO CUMITTOMOB IIM30(peHnH. 3a/1aua HalIuX
TANbHEHIIINX UCCIICIOBAaHUN BBISBUTH B3aMMOCBS3b (yHKIIMOHUpOoBaHUs JICM
U YPOBHS CaMOpe(EepEeHTHOTO MBIIUICHHS Y UCIBITYEMBIX, MO/ BO3JACHCTBHEM
BHEITHUX (PAKTOPOB, B TOM 4YHCIE U HWOHH3UPYIOMIETO KOCMHUYECKOTO
n3nydeHus. [lomoOHBIE WCClIeIOBaHHUSI TOMOTYT YCTAHOBUTH TMPUPOIY
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KOTHUTUBHOW JTUCHYHKIIMU TIOCJIE€ KPATKOBPEMEHHOTO OOIY4YCHHS WA
JUTUTETBHOTO HAXO0XKACHUSA B KOCMAUYECKOM IIPOCTPAHCTBE.

EFFECTS OF COSMIC RADIATION ON COGNITIVE FUNCTIONS
OF PREFRONTAL CORTEX

Manyukhina E. F.

V. I. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
e-mail: emanyukhina@yandex.ru

The negative impact of cosmic radiation on cognitive function cannot be
ignored. Even small doses of ionizing radiation can trigger irreversible
processes that lead to massive or localized organic dysfunctions (Kokhan et
al., 2023). To optimize research in this area, the proton flare index (FPI) has
been introduced. The FPI index allows us to investigate the effects of cosmic
radiation on the central nervous system (CNS) and correlate the strength of
radiation exposure with the rate at which visible abnormalities appear. The
quantitative data obtained can be used for further statistical processing. A
series of laboratory experiments on rats that were exposed to ionized 48Ti and
160 particles for a long period of time showed that in the test animals,
immediately after irradiation, there are signs of cognitive dysfunction, which
is expressed in the absence of exploratory instinct, increased anxiety,
intellectual decline and inertness. Histologic studies confirm multiple lesions
in the dendrites of the prefrontal cortex and hippocampus. Twenty-four weeks
after the experiment, the animals still show signs of dysfunction (Parihar et al.,
2016). A drop in alpha and beta rhythm power was registered in frontal and
temporal leads, while delta and theta rhythms increased - this may indicate a
decrease in the activity of the brain's default system (DSM). The DSM is a set
of brain structures responsible for the formation of self-referential thinking,
morality and patterns of interaction with the surrounding world. It can be
assumed that insufficient activity of the system can lead to the development of
anxiety disorder in subjects, decrease in the objectivity of world perception or
the debut of antisocial personality disorder, and the appearance of symptoms
of schizophrenia. The task of our further studies is to reveal the relationship
between the functioning of DSM and the level of self-referential thinking in
subjects under the influence of external factors, including ionizing space
radiation. Such studies will help to establish the nature of cognitive
dysfunction after short-term irradiation or long-term stay in outer space.
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SPACE WEATHER, BRAIN AND PSYCHE

IKOJJIOI'MYECKHUE ®AKTOPBI, BJIMAIOIINUE HA ITPOBJIEMbI
YEJIOBEYECKOI'O MO3T'A

Cmynuwuna O. M., I'onoeuna E. I'., Yynawmkuna B. H.

®I'bOY BO «Poccuiickuii rocyaapcTBEHHBIA IMAPOMETEOPOIOTMUECKUN YHUBEPCUTET,
Canxrt-Ilerepoypr, Poccus
e-mail: olgastupishina@yandex.ru

B paGotre mnpexacraBiieHbl pe3yJabTaThl  MCCIAEAOBAHUS  YCJIOBHUH
OKpY’KaloIllEeH Cpebl B THU PA3JIMYHOTO KOJIMYECTBA MTOCTYIUIEHUS MALUEHTOB
B KJIMHHUKY HEpPBHBIX Oosie3He. MeaunuHcKue JaHHbIE TMPECTABIAIOT COO0M
AHOHMMHBIE  CTaTUCTHUYECKUE JAHHbIE W3 JKYpPHAJOB  PErUCTPALH,
coJieprKalie TOJbKO MH(OpMAIHMIO O ToJie U Bo3pacTe (peOeHOK/B3pOCIbIN)
nanrenTa. Mcemenyrores MeauuuHCKAE Karteropuu: (1) rpynmel TpeBOXKHBIX
nHEer (0OMBIIOe KOJMYECTBO MOCTYMAIONIUX IMAIMEHTOB B OO0 TeHIAEPHO-
BO3PACTHOM TpyIine) U (2) CIIOKOWHBIX JTHEW (MUHUMYM OOpAIlleHUN W UX
orcyrcTBUE). /laHHBIE 00 OKpy’Kawllel cpeae MpeACTaBISIIOT coOoi Habop
NapaMeTpoOB KOCMHUYECKOW MOTOAbI U 36MHOM IMOTOJIbl HA JAThl MOCTYIJIEHUS
nanueHToB. OO0paboTka JaHHBIX OCYIIECTBISETCS C HCIOJIb30BAHUEM
AJIEMEHTOB METOJIa HAJOKEHHBIX 3I10X, HEKOTOPBIX 3JIEMEHTOB KJIACTEPHOIO
aHaIM3a W KpUTEpUS IMPOBEPKU TUINOTE3bl MaHHa-YuTHH. BpemenHou
uHtrepBan wucciaenopanus: 01.01.2023 - 31.12.2023. Pesynberater: (1)
Haubosiee 4acTo MapamMeTpaMu, KOTOPbIE OTIUYAIOTCS MPU COOTBETCTBUU
pa3IuYHBIM  CPABHUBAE€MbIM  MEIMLMHCKUM  KaTEroOpHsiM,  SIBIISIFOTCS
XapAKTEPUCTUKM KOCMHUYECKON MOroApl; (2) 3€MHBbIE XapaKTEpUCTHKH,
KOTOPBIE PA3IMYalOTCA B 3TUX CIIy4asiX, UMEIOT IPUPOTYy OAPUUECKUX CHUCTEM;
(3) nanbosiee 3HAUMMO pa3IUYHE MOBEIACHHS HCCIEAYEMBIX MapamMeTpoB Ha
BPEMEHHOM MHTEpBaJe (+/- 5 1HE), a HE pa3HUIlA B X 3HAYCHHUSIX.

THE ENVIRONMENTAL CIRCUMSTANCES OF THE PROBLEMS
IN HUMAN BRAINS

Stupishina O. M., Golovina E. G., Chupashkina V. N.

Russian State Hydrometeorology University, Saint-Petersburg, Russia
e-mail: olgastupishina@yandex.ru

The work proposes the investigation results of the environmental
circumstances those were matched the days of the different number of the
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patients’ admission to the nervous diseases clinic. The medical data are
anonymous statistical data from the call logs of medical officials with the only
information of the gender, age (child/adult) of the patient. The compared
medical categories are: (1) the groups of worry days (many entering patients
in any gender-age group) vs. (2) calm days (minimum or absence of the
admissions). The environmental data are the collection of the space weather
and terrestrial weather parameters for the dates of the patients’ admission. The
data treatments are: elements of the Folder Epochs Method, some elements of
Cluster Analysis and the Mann-Whitney hypothesis test criterion. The time
interval of the investigation: 01.01.2023 — 31.12.2023. The results show: (1)
the frequently parameters those are different when correspond to the different
compared medical categories are space weather characteristics; (2) the
terrestrial characteristics which differ in those cases were of baric systems
nature; (3) the most important difference shows the behaviour of the
investigated parameters on the epoch folder interval (+/-5 days) rather than
the difference in their values.
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IKOJIOTHYECKHUE ITPOBJIEMbBI BUOC®EPBI H
OKOJIO3ZEMHOI' O KOCMHYECKOI'O
ITPOCTPAHCTBA

K HPEABBIYMNCJIEHUIO CEMCMOT'EHHBIX YIIIEBOAOPOJAHBIX
SAT'PA3HEHNMU I0OI'0O-3AITAITHBIX MOPEH POCCHUHA

Jwweun IT. B.", Byanosa M. 0.

' He3aBHCHMBbIi skenepr, Poccus
HIY BILD, Poccus
e-mail: lushvin@mail.ru

CeliCMOTEeHHBIE  YIJIEBOJOPOJHBIE 3arpsA3HEHUs] MOCTYNAKT B KOTO-
3anaanble Mopst Poccun U3 MATKOTO 0CaloyHOro yexisia u autocdepsl. Yacthb
ATUX SIBJICHUW MpeJCKa3yeMa WM UMEET aHTPOIOTE€HHYIO COCTABJISIOLIYIO.
Hampumep, cOpocbl BOJ € BBICOKOHANOPHBIX BOJOXPAHUIIMUI CHOCOOHBI
TeHEepUpOBaTh 3eMJICTPSICEHUS U3BMEHEHUEM MPUTPY3KHU BOJION OJIOKOB 3€MHOM
KOpBbI, AHAJIOTMYHO MOCJIEICTBUSIM MacCOBOT'O CXO/1a CHEra U JibJ1a B FOpax WM
pPE3KOTro TepeMeInieHns bapuaecknx oOpa3zoBanuii. J[oObI4a yrieBogopoaoB, B
4acTHOCTH, B OacceitHe p. Tepek Takke BhI3bIBACT M3MECHCHUS HAIPSIKEHUN B
0CaJIoYHOM 4YeXJIe, BCJIEJICTBHE 4YE€ro, Kak W TMpH HE PYKOTBOPHBIX
3eMJICTPACEHUSAX, TPOUCXOAMUT nAedIronau3anus YrieBoAOPOJIOB, BKIIOYAs
METaH.

B runorese-napagurmMe 0 NpUIMBHOM MPOBOLMPOBAHUM 3€MIIETPSICEHUI
JI0 CUX IOp HET ONPEIEIEHHOCTH O CBA3U NPUJIMBOB C 3EMIIETPSICEHUAMH C
MarHutygamu >4, BKIKOYas NPUYPOUYCHHOCTh AKTUBU3ALMHU 3€MJICTPACEHUHN K
dazam  Jlynel. IIpoBeneHHBIH  TPOCTPAHCTBEHHO-BPEMEHHON  aHAIM3
CEHCMMYECKON JEATEIbHOCTH TI0Ka3ad, 4To B A30BO-UEpHOMOPCKOM H
Kacnuiickom pernoHax 4uciio 3eMJIETPSICEHUI ¢ MATHUTYJAMHU CBBILIE 3 U UX
DHEPIUs YBEJIWYMBAIOTCS B IHU y CU3UTHM B ~1,5 pa3a. [l MarHuty[ CBbILIE
S poct BaBoe. B 30HE aKTHBHBIX pa3JIOMOB 3€MHOM KOpPBI Y4YallleHUE
3eMJIETPSICEHUI M POCT 3HEPruM Jocturaer 5-15 pa3, Hampumep, B 30HE
MpamMOpHOTO MOPAI.

JInst  yTOYHEHUS MPOrHO3HBIX JAaT M KOOPAMHAT  SIULEHTPOB
3eMJICTPSCEHUN CleAyeT HaOmonaTh 3a arMoc(epHbIMH MpPEIBECTHUKAMU
3eMJIETPSACEHHUM.

[IpucyrcTBe MeTaHa Jlaxe B MHUKPOJ03aX T'yOUTEIbHO IS a’pOOHBIX
rUAPOOMOHTOB M, HAMpPOTHUB, OOYCIABIMBAET 3HAYMMBIA MPUPOCT JOOBIYU
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KPEBETOK, paKOB U KpaOoOB BCJEICTBHE OOBAIBHOTO POCTa KOPMOBOH Oas3bl.
bakrepuanbHOe OKHCICHHE METaHA TIPUBOIUT K TUTIOKCHH.

FOR THE PREVENTION OF SEISMOGEN HYDROCARBON
POLLUTIONS OF THE SOUTH-WEST SEAS OF RUSSIA

Lushwin P. B.', Buyanova M. Oh.”

! independent expert, Russia
2 NIU HSE, Russia
e-mail: lushvin@mail.ru

Seismic hydrocarbon pollution enters the south-western seas of Russia
from a soft sedimentary cover and the lithosphere. Some of these phenomena
are predictable or have an anthropogenic component. For example, discharges
of water from high-pressure reservoirs are capable of generating earthquakes
by changing the water loading of blocks of the earth’s crust, similar to the
consequences of a mass descent of snow and ice in the mountains or a sharp
movement of baric formations. Hydrocarbon production, in particular, in the
basin p. Terek also causes changes in stresses in the sediment cover, as a result
of which, as in non-man-made earthquakes, hydrocarbons, including methane,
are defluidized.

In the hypothesis-paradigm about tidal provoking earthquakes, there is
still no certainty about the connection of tides with earthquakes with
magnitudes >4, including the timeliness of the activation of earthquakes to the
phases of the moon. The conducted space-time analysis of seismic activity
showed that in the Azov-Black and Caspian regions, the number of
earthquakes with magnitudes greater than 3 and their energy increase by =~1.5
times in sizygy days. Magnitude greater than 5 is twice as high. In the zone of
active faults of the earth's crust, the frequency of earthquakes and energy
growth reaches 5-15 times, for example, in the Marmara Sea zone.

To clarify the forecast dates and coordinates of earthquake epicenters, it
1s necessary to observe atmospheric precursors of earthquakes.

The presence of methane even in microdoses is detrimental to aerobic
hydrobionts and, on the contrary, causes a significant increase in the
production of shrimps, crayfish and crabs due to the collapse of the feed base.
Bacterial oxidation of methane leads to hypoxia.
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JANOPOEPEHIHUALINA PUTOITATOI'EHHOCTHU
BEJVIM'EPATUBHbBIX JJAHAITA®TOB JIOHBACCA 1
IHOJEMOCTPECCA

Cadghonoe A. U.

®OI'bOY BO «/loHeukuii rocy1apCTBEHHbIM YHUBEPCUTET», JIOHEIIK,
Honenxkas Hapognas Pecnyonuka, Poccus
e-mail: andrey_safonov@mail.ru

bonee 98 % tepputopuu Jlombacca TMOABEPKEHBI TITYyOOKOM
aHTPOIMOTEHHON TpaHc(hopMaluu, CTENeHb KOTOPOH ycyryOJsieTcs aKTUBHOU
dazoit 0oeBbIx aeiicTBuil. PazpaboTka CriocoOOB OLIEHKM W BOCCTAHOBJICHUS
re€0CUCTEM Ha OCHOBaHUU OMoTeCTUpPOBaHUS, OMOUHIUKAIIUH,
dbuTopeMenualn U HavYaJbHBIX 3TAloOB CYKIIECCMOHHBIX CPEA00Opa3yroIInX
MPOLIECCOB BOCCTAHOBIICHUSI W JIAHAIIAPTHOrO gU3ailHa KpalHe BakHA IS
Teppuropun Jlonbacca, — peruoHa ¢ BEICOKMM pEereHepaTUBHBIM MOTCHIIHAIOM
HKOCUCTEM K BO3MOKHOMY PETYJIHPOBAHUIO MPOIIECCOB B T€OCHUCTEMAX. JTH
TEXHOJIOTHH HAMPSMYIO CBSI3aHBI C H3y4eHHEM OHOpa3Ho00pa3usi, COCTOSTHUEM
WHIUKATOPHBIX BHUJOB, CIIOCO0AMH JOCTHMIKEHUS MHUKPOKIMMATHYECKOTO
OJIaromoayyus, yMEHBIICHHEM TOKCHYECKOM HArpy3Kd U 3CTETHYECKOTO
3arpsi3HEHHS], PEIICHUEM PECYPCHBIX BOIIPOCOB B PETHOHE.

Ha ceromns paspaborana kmaccudukanus skoTornoB [lonbacca 1o
pPa3HBIM KpUTEPUSIM OEJUIMIepaTUBHON TpaHchOpMaluu, TEepaTOreHHOCTH,
(GbUTONPUTOAHOCTH.

VYcraHoBiaeHO, 4YTO crnenupuyYecKoe BMENIATeNIbCTBO B MPUPOIHbBIE
cucTteMbl (Ha mnpuMepe OOEBbIX COOBITHII) SBISETCS MOUIHBIM (aKTOPOM
TpaHchOpMaIi HIKOCUCTEM Ha Pa3HbIX YPOBHAX WX opraHuzauuu [1]. XKubie
00BEKTHl B TUATHOCTUKE COCTOSIHUS JIOKATBHBIX 3KOTOMOB BBIMNOIHSIOT POJIb
YYBCTBUTEIBHBIX JATUYUKOB MPU PETUCTPAIIUU HEOJIAroNMpUATHBIX yCioBuii. B
pe3ysibTaTe  YBEIMYMBAETCS  4YacTOTa  CTPYKTYPHO-(PYHKITMOHATBHBIX
aHoManuy (IaToJIOTWM) y MWHAMKATOPHBIX BHAOB, 4YTO Ha IPUMEpPE C
pacTeHUsIMA HanOoJIee HATJIAHO U JJOKA3aTeIbHO, MIOCKOJIBKY OHHM CIIOCOOHBI
dbopMHpOBaTh YCTOWYMBBIE COOOIIECTBA, XApPAKTEPHBIE JII KOHKPETHOTO
re0JIOKAIUTETa — MOHUTOPUHTOBOM TOYKH [2].

Ucxonst w3 ompeneneHus, YTO DSBOJIONMOHHBIN TIPOILECC SBISIETCS
HEOOpaTUMBbIM,  JIOKa3aHO, UYTO B  pe3yibrare OOeBbIX  JIEWCTBUI
(monemocTpecca) Ha0Jr01aeTCs JerpagaTUBHbIE MPOLIECCHI B
(GYHKUIMOHUPOBAHUM TMPUPOJHBIX CHCTEM. IJTO OOCTOSITENBCTBO TpeOyeT
00s13aTebHOM KOPPEKIMU U BHEAPEHUS] MEpP MO BOCCTAHOBIIEHUIO MPUPOIHO-
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TEPPUTOPUAIBHBIX ~ KOMIUIEKCOB B COOTBETCTBHM C  BO3MOXHOCTBIO
JNAJbHEUIIEW peaM3alud MX PECYPCHOrO0 NOTEHUMalda HW(WIM) LEJIEeBOro
HA3HAYCHHUs IS PALIMOHAIBHOTO IPUPOAOIIOIb30BaHNUS.

Jlureparypa

1. CadonoB A. 1. Dxonornueckuii GUTOMOHUTOPHHT aHTPOIIOTEHHBIX TPAHC(HOPMAIIHUH.
— Honenk: Uznarensckuii nom «3UT», 2024. — 289 c.

2. CagponoB A. U. OnbIT (UTOMHIAMKAIMOHHON OLIEHKM AHTPOIIOTEHHBIX 3KOTOIOB
Honbacca (0630p) // Teopernueckass u npukiagaHas skoiorus, 2025, Ne 2, C. 16-29,
https://doi.org/10.25750/1995-4301-2025-2-016-029

DIFFERENTIATION OF PHYTOPATHOGENICITY FOR
BELLIGERATIVE LANDSCAPES OF DONBASS AND
POLEMOSTRESS

Safonov A. L.

Donetsk State University, Donetsk, Donetsk People's Republic, Russia
e-mail: andrey_safonov@mail.ru

More than 98 % of the territory of Donbass is subject to deep
anthropogenic transformation, the degree of which is aggravated by the active
phase of military actions. The development of methods for assessing and
restoring geosystems based on biotesting, bioindication, phytoremediation and
the initial stages of successional environment-forming processes of restoration
and landscape design is extremely important for the territory of Donbass, a
region with a high regenerative potential of ecosystems for possible regulation
of processes in geosystems. These technologies are directly related to the
study of biodiversity, the state of indicator species, methods for achieving
microclimatic well-being, reducing the toxic load and aesthetic pollution, and
solving resource issues in the region.

To date, a classification of Donbass ecotopes has been developed based
on various criteria of belligerative transformation, teratogenicity, and
phytosuitability.

It has been established that specific intervention in natural systems (using
military events as an example) is a powerful factor in the transformation of
ecosystems at different levels of their organization [1]. Living objects in the
diagnostics of the state of local ecotopes act as sensitive sensors when
registering unfavorable conditions. As a result, the frequency of structural and
functional anomalies (pathologies) in indicator species increases, which is
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most clearly and convincingly demonstrated in the example of plants, since
they are capable of forming stable communities characteristic of a specific
geolocality — a monitoring point [2].

Based on the definition that the evolutionary process is irreversible, it has
been proven that as a result of military actions (polemostress), degradative
processes 1n the functioning of natural systems are observed. This
circumstance requires mandatory correction and implementation of measures
to restore natural-territorial complexes in accordance with the possibility of
further implementation of their resource potential and(or) intended purpose for
rational nature management.
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UCCJIEJOBAHME 3ABOJIEBAEMOCTH OCTPBIM HH®APKTOM
MUWOKAP/IA U IEPEBPOBACKYJISPHBIMY BOJIE3HSIMHA
B3POCJIOIO HACEJEHUS BJIATUMUPCKOM OBJIACTH B
KOBWJIHBII U IPEJAKOBU/IHBIVN TEPHOIBI
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OI'bOY BO «BraguMupckuii rocy1apCTBEHHbI YHUBEPCUTET UMEHU AJIEKCaHIpa
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PaGora ocymecTtBusiercss BO  BraamMupcKoM — rocyaapCTBEHHOM
yHHUBEpcUTeTe crenuanucraMu kadeap «OOmas u mpukianHas (u3uka» u
«TeopeTrueckue U MEIUKO-OMOTOTHIECKHNE OCHOBBI (DH3UYECKON KYIbTYPhI».
Ha mamHoM »Tame wmccnemoBanusi mo 16 paiioHam Bmamummmupckoir obmactu
HAMU TMPOAHAIM3UPOBAHBl 0a3bl JAHHBIX  COIHMAIBHO-TUTHUEHUYECKOTO
MOHUTOpUHTA BraauMmupckoi oOmacTu MO ABYM BHAAM 3a00JIEBaHWI B
koBuaHbIA  (2020-2022) wu npenkoBumHbii  (2018-2020) nepuobl:
OTHOCHUTEJIbHBIE TTOKa3aTeau 3a00JIeBA€MOCTH OCTPBHIM MH(APKTOM MHUOKap/ia
B3POCJIOrO HACeJEHUs U MOoKa3aTesH 3a0071eBaeMOCTH 11epeOpOBACKYISIPHBIMU
Oose3HsiMu  B3pociioro HaceneHus. llosydeHo, uyro B 4-x paioHax
(AnexcannpoBckuid, BssaukoBckuid, [lerymmuckuii, COOMHCKUN) KOBUIHBIN
nepuoj MpUBEI K POCTY 3a00J€BaeMOCTH OCTPbIM HH(APKTOM MHOKapja.
CpaBHEHHE CpeHIX 3HAYCHHUI OTHOCUTENIbHBIX MMOKa3aTeseil 3a001eBaeMOCTH
OCTpbIM HMH(GAPKTOM MHOKapAa B3pOCIOTO HaceleHWs BiaauMmupckoit
obnmactu (Ha 1000 HaceneHus) B MPEAKOBUAHBIN M KOBUAHBIA TEPUOIBI
BpemeHu: Anekcanapockuii 1,64 u 2,03; BszuuxoBckuit 1,83 u 2,20;
[Merymmnuckuii 1,80 u 2,04; Cobunckumii 1,72 u 2,00. B pe3ynbrare cpaBHeHHS
YpOBHSI TOKa3aTeneil 3a0051eBaeMOCTH LEepeOpOBACKYIISIPHBIMU OOJE3HAMU
B3pociioro HaceneHus (Ha 1000 HaceneHus) B MPEAKOBUAHBIA M KOBHIHBIM
MepUoJibl BpPEMEHUM TNoJaydYeHo, 4To B 4 paiioHax (I'opoxoBeuxui,
MenenkoBckul, Ilerymmuckuii, CoOMHCKUN) KOBUAHBIM MEPHUOJ MPHUBEIT K
pocty 3abosieBaeMocTd. CpaBHEHHME CpPEIHUX 3HAUYECHUN TOKaszaTesei
3a00J1eBa€MOCTH 11€peOPOBACKYIISIPHBIMU OOJIE3HSAMH B3POCJIOI0 HaCEJIECHUS
Brnagumupckoit obmactu (Ha 1000 HaceneHus) B MPEAKOBUAHBIN U KOBHUIHBIM
nepuosibl BpeMenu: ['opoxoBeukuid 80,08 u 91,28; MenenkoBckuii 19,87 u
32,35; Tlerymmnckuit 40,97 u 42,28; Cobunckuii 32,17 u 54,90. beun
OCYLLECTBIIEH AHAJIU3 KOPPEIALUOHHOU B3aUMOCBS3HU (omeHka
ko3 PUIMeHTOB KOppensanuu) 1o O000MM YypOBHSM 3a00J€BA€MOCTH B

KOBUJIHBIA M MIPEAKOBUIHBIN MEPUOMABI C OJJHUM W3 BAKHEUIINX IMOKa3aTeIeu
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OKpY’Karollel cpejibl, a UMEHHO COJIHEUHOM akTuBHOCTHIO (Uucna Bomabda).
BroisiBIeHBI  pailloHBI C  BBICOKMM  YPOBHEM  TaKOW  B3aMMOCBSI3H:
AnekcanapoBckuit  0,69; Cobunckuit 0,72; Cysznansckuii 0,70; HOpbes-
[Tonsckuit 0,68; I'opoxoseukuit 0,60; MenenkoBckuit 0,81; IleTymmHckuii
0,68. Jlannas padota OyieT Mpo0JbKEeHA B TIJIaHEe: aHaIn3a JeMorpaduuecKkom
CUTYalluW; Y4Ye€T BPEIHOCTH NPOU3BOACTB; YPOBEHb MEIUIIMHCKOTO
obecrieueHurs; 3aHATOCTh HACEJICHUS B KaXJAOM u3 16 peruoHoB
Bnagumupckoit o6nactu.

RESEARCH OF THE INCIDENCE OF ACUTE MYOCARDIAL
INFARCTION AND CEREBROVASCULAR DISEASES IN THE
ADULT POPULATION OF THE VLADIMIR REGION IN THE COVID
AND PRE-COVID PERIODS

Grunskaya L. V., Tryapkin S. A., Burenkov V. N.

FSBEIoHE "Vladimir State University named after Alexander Grigorievich and Nikolai
Grigorievich Stoletov", Vladimir, Russia
e-mail: grunsk@vlsu.ru

The work is carried out at Vladimir State University by specialists of the
departments of "General and Applied Physics" and "Theoretical and Medical-
Biological Foundations of Physical Culture". At this stage of the study, we
analyzed the databases of social and hygienic monitoring of the Vladimir
region for two types of diseases in the COVID (2020-2022) and pre-COVID
(2018-2020) periods in 16 districts of the Vladimir region: relative incidence
rates of acute myocardial infarction in the adult population and incidence rates
of cerebrovascular diseases in the adult population. It was found that in 4
districts (Aleksandrovsky, Vyaznikovsky, Petushinsky, Sobinsky) the COVID
period led to an increase in the incidence of acute myocardial infarction.
Comparison of the average values of the relative incidence rates of acute
myocardial infarction in the adult population of the Vladimir region (per 1000
population) in the pre-COVID and COVID periods: Aleksandrovsky 1.64 and
2.03; Vyaznikovsky 1.83 and 2.20; Petushinsky 1.80 and 2.04; Sobinsky 1.72
and 2.00. As a result of comparing the incidence rates of cerebrovascular
diseases in the adult population (per 1000 population) in the pre-COVID and
COVID periods, it was found that in 4 districts (Gorokhovetsky,
Melenkovsky, Petushinsky, Sobinsky) the COVID period led to an increase in
morbidity. Comparison of average values of the incidence rates of

108



XVI MexxayHapoaHas kpbimckas KoHdepeHuusa “KOCMOC U BUOCDEPA”, 2025
XVI International Crimean Conference “COSMOS AND BIOSPHERE”, 2025

cerebrovascular diseases in the adult population of the Vladimir region (per
1000 population) in the pre-COVID and COVID periods: Gorokhovetsky
80.08 and 91.28; Melenkovsky 19.87 and 32.35; Petushinsky 40.97 and 42.28;
Sobinsky 32.17 and 54.90. An analysis of the correlation relationship
(assessment of the correlation coefficients) was carried out for both levels of
morbidity in the COVID and pre-COVID periods with one of the most
important environmental indicators, namely solar activity (Wolf numbers).
Districts with a high level of such a relationship were identified:
Aleksandrovsky 0.69; Sobinsky 0.72; Suzdalsky 0.70; Yuryev-Polsky 0.68;
Gorokhovetsky 0.60; Melenkovsky 0.81; Petushinsky 0.68. This work will be
continued in terms of: analysis of the demographic situation; accounting for
the harmfulness of industries; level of medical care; employment in each of
the 16 regions of the Vladimir region.

109



KOCMUYECKAA NOrogA " MEAULIMHA

SPACE WEATHER AND MEDICINE

K BOITPOCY O MOCJEACTBUSAX AHTPOIIOT'EHHO
TPAHCO®OPMAIIUU BUOC®EPHI 111 SdKOCUCTEM N
3/10POBbS HACEJIEHUSA KPBIMA

Eecmadgpvesa E. B.I’Z, Kaoounuxoe /1. C, Jlyouenko JI. IlI.Z,
Ilpoxonenxo H. A.Z, IHlynak H. B.Z, Jlanuenko B. A.3, I'puykesuuy O. 10
Eecmagpvesa H. A.°, 3anama 0. A", Mockosuyx O. B."

'MucTuTyT QyHIaMEHTATBHOM MEIMIMHBI  30poBhechepexenus, DT AOY BO
«CeBacTonoNIbCKUN TOCYIapCTBEHHBIN YHUBEPCUTET», CeBacTomnolb, Poccus
I'bBY3 PK «AHUM umenu U.M. CeuenoBa», fnra, Pecyonuka Kpeim, Poccust
3Kapa/:[ar01<aﬂ Hay4yHas ctadius uMm. T. U. Bsazemckoro — gumman OUL «MBIOM
uM. A. O.Kosanesckoro PAH», nrt. Kypoptroe, Poccusi.

*OTAOY BO «K®Y um.B.U.Bepuaackoro», Cumdeporons, Pecry6imka Kpsiv, Pocens
e-mail: e.evstafeva@mail.ru

['nmoGanpHas anTponoreHHas TpaHcopMmaius Ouochepbl KpoMme SBHBIX
HEraTUBHBIX MOCJE/ICTBUMA B BUAE MACIITAOHOTO XMMUYECKOTO U (PU3UUECKOTO
3arpsi3HEHUsS] CPEIbl U COMPSDKEHHBIX C 3TUM H3MEHEHUH KiIuMaTa, UMEIOT
MaJo M3yYEHHbIE TOCIEACTBUS I 3I0pPOBbS YEJIOBEKA W YEIOBEUYECKHX
nonymnsuuii. HecMoTpst Ha oOBsiBIEHHME B KauyeCTBE MEIUILMHBI OYHyIIEero
meaununay 4-x 11, Ha ceromHsAmHUI neHb OoJjiee peanbHOU MPEACTaBIAETCS
TOJILKO BTOpPUYHAS U TPeTHUYHAs MPOodUITaKTHKA 3a00JI€BaHUl, B COOTBETCTBUU
C KOTOPBIMH Ba)KHO€ MECTO 3aHMMAeT TaKTHKa u30eraHusi (pakTOpOB PHUCKA,
MPOBOLUPYIONINX OOOCTPEHHE WJIM pPa3BUTHE HOBBIX 3a0oseBaHuil. Takum
(dakTopaM B OTEUECTBEHHOW HAYYHOMU JIUTEPATYpE B OTJIIMUUE OT 3apyOemKHBIX
UCCJIEIOBAHUM Bce elie Mayo yjaensercs BHUMaHus. K HUM OTHOcSTCS
MOCJIEICTBUSL TpaHCPOpMalUd OMOTCOXMMUYECKUX ILHMKIOB JJISI COCTOSHUS
BHYTPEHHEH Cpellbl OpraHM3Ma YeJOBEKa U BIIUSIHUS COMPSIKEHHBIX C 3TUM
U3MEHEHUH KIuMaTra, B YacCTHOCTH, IOCTOSHHO pacTylIed KOHIEHTpALUH
TAKOro MApHUKOBOTO Ta3a KaK NPU3EMHBIA 030H, KOTOPBIM MpHU3HAH
BcemupHoli opraHuzanueil 3ApaBOOXPAHEHUS BTOPHIM IO  OMACHOCTH
3arpsi3HUTENeM aTMOc(hEepHOro Bo3nyxa. B noknane uzmaratoTcst pe3ysbTaThl
MHOTOJIETHUX CHUCTEMHBIX MCCIEIOBAHUN COJEPKAHUS TSHKEIBIX METaJUIoB,
pPENKO3eMEeNbHBIX XHUMHUYECKUX JJIEMEHTOB, KCEHOOMOTHKOB B OpraHU3MeE
YeJloBeKa M KOMIIOHEHTaX SKOCHUCTEM M WX BIMAHUSA Ha (YHKIHMOHAIHHOE
COCTOSTHUE CHUCTEM M B LIEJIOM 370POBbE PA3IUYHBIX KAaTErOpHil HaceleHUs
Kpbima.  BbisiBieHbl  HM3MEHEHHMsSI  3JEMEHTHOTO  CTaTyca, KOTOpbIE
CBUJIETEIBCTBYIOT O HEOOXOAUMOCTH €r0 KOPPEKUUHU I MPEeayNpeKIeHUs
MATOJIOTMYECKUX U3MEHEHUN WM TOCTHXKEHUS JIyUIIero BOCCTAHOBUTEIBHOIO
¢ dexra y ManmMeHToB pa3IMYHOro Ho3zojoruyeckoro npoduis. [lomyyeHs

110



XVI MexxayHapoaHas kpbimckas KoHdepeHuusa “KOCMOC U BUOCDEPA”, 2025
XVI International Crimean Conference “COSMOS AND BIOSPHERE”, 2025

JIAHHbIE, TO3BOJISIIOLIME OMPEACIUTh YPOBHM KOHIUEHTPALMK MNPU3EMHOTO
030HAa, MPEBBIIIEHNE KOTOPhIX UHUIMUPYET HEOTIOKHBIE COCTOSTHUS KapAuo-
pecnupaTopHO CUCTEMBI.

ON THE CONSEQUENCES OF ANTHROPOGENIC
TRANSFORMATION OF THE BIOSPHERE FOR THE
ECOSYSTEMS AND HEALTH OF THE CRIMEAN POPULATION

Evstafeva E. V."2 Kadochnikov D. S.', Dudchenko L. Sh.’,
Prokopenko N. A2 Shulyak 1. V.2 Lapchenko V. A.°, Gritskevich O. Yu.",
Evstafeva I. A%, Zalata 0. A.", Moskovchuk O. B.

"nstitute of Fundamental Medicine and Health Care, Sevastopol State University,
Sevastopol, Russia
’I. M. Sechenov Academic Research Institute of Physical Methods of Treatment, Medical
Climatology, and Rehabilitation, Yalta, Republic of Crimea, Russia
T. L Vyazemsky Karadag Scientific Station — Branch of A. O. Kovalevsky Institute of
Biology of the Southern Seas of RAS, Kurortnoye, Russia
V. L Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
e-mail: e.evstafeva@mail.ru

In addition to the obvious negative consequences of large-scale chemical
and physical pollution of the environment and the associated changes in the
climate, the global anthropogenic transformation of the biosphere has little-
studied consequences for human health and human populations. Despite the
announcement of 4P medicine as the medicine of the future, secondary and
tertiary disease prevention currently appears to be the most realistic approach,
which emphasizes the importance of avoiding risk factors that can to
aggravate the existing disease or cause new diseases.

Unlike foreign research, such factors are still receiving little attention in
the domestic scientific literature. They include the consequences of the
transformation of biogeochemical cycles for the state of the human body's
internal environment and the impact of associated climate changes,
particularly the progressive increasing concentration of a greenhouse gas such
as ground-level ozone, which is recognized by the World Health Organization
as the second most dangerous air pollutant.

The report presents the results of long-term systematic studies of the
content of heavy metals, rare-earth chemical elements, xenobiotics in human
body and components of ecosystems, and their impact on the functional state
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systems and general health of various categories of the Crimean population.
The study revealed changes in the elemental status, which indicate the need
for its correction in order to prevent pathological changes or achieve better
recovery effects in patients with various nosological profiles. The study also
provided data that allow for the determination of ground-level ozone
concentrations, exceeding which can lead to urgent conditions in the
cardiorespiratory system.
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OLIEHKA MCUXOJIOTMYECKUX OCOBEHHOCTEM )KUTEJENR
PA3HBIX IIUPOT YEPE3 IMPU3MY MCUXOJIOTO-
TEJAOTEO®U3NYECKOTIO CUHXPOHU3MA M TPEBOTHM KAK
JUCTIO3UIIAN

Ockonxosa A. .\, Moaudanos M. A.Z, IHapwuna C. C.!, Camconos C. H.3,
Onenko E. C.', Cywkoea H. B.. Sumapuna A. A., Bonkos K. A..,
Kosanesa T. B."

l®rB0Y BO CaparoBckuil HalMOHAIBHBINA UCCIEA0BATEIbCKUN TOCY1apCTBEHHBIM
yauBepcuteT uM. H.I'. Uepnubimesckoro Munoopuaayku Poccun, Caparos, Poccus;
Yy0O0 BO «Yuusepcuter «Peasus», Canxt-IlerepGypr, Poccus;
3I/IHCTI/ITyT KocMo(u3ndecKkux uccienoBannii u asponomun uM. 1O. I'. lladpepa CO PAH —
obocobnennoe noapaszaeneune OULL Axyrckuii Hayunsrii nentp CO PAH, Sxyrck, Poccus
e-mail: kodochigovaai @yandex.ru

B nocnegnue gecsatuneTus He ociabeBaeT MHTEPEC KaK OTEUECTBEHHBIX,
TaKk U 3apyOEKHBIX HCCIENOBaTEeNed K M3YYECHUIO TCHUXOTPOMHOTO BIIMSHUSA
(akTOpOB KOCMHYECKOI MOTO/AbI HA OPraHU3M YesoBeka. Llenpio HacTosmero
UCCJIENOBAHMUS  SIBWICS ~ CPaBHUTEIbHBIA  aHAIM3  ICHUXOJOTHYECKUX
0COOCHHOCTEH JTOOpPOBOJIBIIEB MpoekTa «I emomMen-2» ¢ y4eToM HUX IIHPOTHI
MPOKMBAHMS, HAJIMYUS TICUXOJIOTO-TeNMOTe0(U3NYEeCKOT0 CHUHXPOHHM3MA H
YpOBHEH  TpeBorM Kak jaucno3uiud. C  TOMOIIBIO  ONPOCHUKOB
Y. Ciunbeprepa, 3. XaiiMa W TPOCKTUBHOM  ICHXOT€OMETPHUUECKOM
METO/MKH, ObIJIO 00cienoBaHo 124 denoBeka MYMXCKOIO M KEHCKOro Moja,
cpennuii Bozpact — 41,6 (40,2; 43,4) rona, npoxuBaronmx B r. CapaTose
(cpegnue mMpPOTHI) U NOC. TUKCHU (aBpOpasibHBIE HIUPOTHI) HA ABYX JTalax
MOHUTOPUHIAa B NIEPUOJ HHU3KOW COJHEYHOM AaKTUBHOCTH 11-nmeTHero
cosiHeyHoro nukia (2018 u 2019). B Teuenne maprta u anpens B yKa3aHHbIE
roJibl €XEIHEBHO ONpPENESICS WHTErpajbHbI MOKa3aTejlb I'€OMArHUTHON
BO3MYUIEHHOCTH — Kp-MHAEKC W YpPOBHM CUTYaTHBHOW TPEBOXHOCTH BCEX
J0OPOBOJIBIIEB POEKTA; YPOBHU K€ TUYHOCTHON TPEBOKHOCTH, OCOOEHHOCTHU
NOCTPOEHUSI CTPECC-IIPEOJOJIEBAIOIIETO MMOBEIEHUSA, a TAKXKE THUIl JINYHOCTH
OLICHUBAJIMCh OJHOKPATHO B IEPBBIA JI€Hb NPOBEJIECHUS OYEPEAHOrO ATama.
bblio moOKa3zaHO, YTO BHE 3aBUCUMOCTH OT J3Tama MPOEKTa W IMIUPOTHI
IPOKUBAHUS, IMPOCICKUBAIUCH CIECAYIOIINE 3aKOHOMEpPHOCTH: 1) B
UCCJEIOBAHUM  Tpeoljajalid  JMla, He  o0yajarliyde  ICUXOJIOoro-
reInoreopU3nYecKuM CUHXPOHU3MOM; 2) 4YeM BbIllI€ ObI YPOBEHb TPEBOTH
KaK JUCMO3ULIMU T0OpOBOJIBIIEB, TEM Yallle OHM OT/AaBaJId MPEIIOUYTEHUE HE
INPOAYKTUBHBIM CTUJISIM CTPECC-IIPEOAOJEBAOLIETO IMOBEACHUS U peXKe —
npoAyKTUBHBIM (opmam. OCOOEHHO SPKO 3TO OBLJIO BBIPAKEHO B TOJ
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MHUHUMQJIBHON COJHEUYHOW akTHUBHOCTH (2019) m y HocuTeneil mcuxosoro-
renuoreousnyeckoro cuaxponmsma [p < 0,05], KoTtopele HYXIArOTCS B
MICUXOJIOTUYECKOM KOPPEKIIUHY BBISBICHHBIX Y HUX U3MEHEHUM.

ASSESSMENT OF PSYCHOLOGICAL CHARACTERISTICS OF
INDIVIDUALS FROM DIFFERENT LATITUDES THROUGH THE
LENS OF PSYCHO-HELIO-GEOPHYSICAL SYNCHRONISM AND

ANXIETY AS A DISPOSITION

Oskolkova A. 1., Polidanov M. A., Parshina S. S.", Samsonov S. N.”,
Olenko E. S.', Sushkova N. V.', Zimarina A. A.", Volkov K. A",
Kovaleva T. V.

'N. G. Chernyshevsky Saratov National Research State University, Ministry of Science and
Higher Education of the Russian Federation, Saratov, Russia
2Private University «Reaviz», St. Petersburg, Russia
3Y. G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakut
Scientific Center SB RAS, Yakutsk, Russia
e-mail: kodochigovaai @yandex.ru

In recent decades, interest among both domestic and international
researchers in studying the psychotropic effects of space weather factors on
the human body has remained strong. The aim of this study was a comparative
analysis of psychological characteristics of volunteers from the «Geliomed-2»
project, taking into account their residential latitude, presence of psycho-helio-
geophysical synchronism, and levels of anxiety as a dispositional trait. Using
the Spielberger and Eysenck questionnaires along with a projective
psychogeometric technique, 124 male and female participants (mean age 41,6
[40,2; 43,4] years) residing in Saratov (mid-latitudes) and Tiksi (auroral
latitudes) were examined at two monitoring stages during the period of low
solar activity within the 11-year solar cycle (2018 and 2019). Throughout
March and April of these years, the integrated index of geomagnetic
disturbance — kp-index and the levels of situational anxiety of all project
volunteers were assessed daily. Levels of personality (trait) anxiety, features
of stress-coping behavior, and personality types were evaluated once, on the
first day of each monitoring stage. The following patterns were observed
regardless of the project stage or residential latitude: 1) individuals lacking
psycho-helio-geophysical synchronism predominated in the sample; 2) the
higher the level of dispositional anxiety among volunteers, the more frequently
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they preferred non-productive styles of stress-coping behavior and less often
chose productive forms. This tendency was particularly pronounced during the
year of minimal solar activity (2019) and among individuals exhibiting
psycho-helio-geophysical synchronism [p < 0,05], who require psychological
correction for the changes identified.

115



KOCMUYECKAA NOrogA " MEAULIMHA

SPACE WEATHER AND MEDICINE

KAPANOUYYBCTBUTEJBHOCTD YEJIOBEKA K _
I'EOMATI'HUTHBIM BOSMYIIEHUAM KAK I''IOBAJIBHBIN
OEHOMEH 1 MOJU®PUIINPYIOIHIHUE EI'O ®PAKTOPDBI

Hapwuna C. C.I’Z, Camconos C. H.3, Agpanacvesa T. H.', Ockonkosa A. u?

'®I'BOY BO Capatosckuii TMY um. B. 1. Pasymosckoro, Caparos, Poccns,
2OI'b0OY BO CapaToBCKUI HALIMOHAIBHBIN UCCIEA0BATEIbCKUN TOCY1apCTBEHHBIN
yausepcuteT uM. H. I'. Uepnbiuesckoro, Capatos, Poccus,
3I/IHCTI/ITyT KocMo(u3nUYecKux uccienoBanuii u asponomun uMm. 0. I'. lladepa
Cubupckoro ornenenus Poccuiickoit akanemun Hayk, Skyrckuii Hayunsiit ientp CO PAH,
Skyrck, Poccust
e-mail: 1parshinasvetlana@mail.ru

KapinouyBCTBUTENBHOCTh YE€JIOBEKA K T'€OMArHUTHBIM BO3MYILIECHHSIM
(I'MB) — o1vH 13 OCHOBHBIX aJJaNTAIlMOHHBIX MEXAHU3MOB, 00€CIIEYNBAIOIINX
BBDKMBAEMOCTh 3J0POBOTO U OOJBHOTO OpraHM3Ma B YCIOBHSX PE3KOIro
M3MEHEHHUS yCJIOBUM BHEWIHEW cpenbl. Hannune kapamo4yBCTBUTEIBHOCTH K
I'MB y 310pOBBIX JHIl SIBJSETCS OCHOBOW JJIsI BBIPAOOTKH  (PAKTOPOB H
MEXAaHU3MOB aJanTalHnd, KOTOpPblE B JajJbHEHIIEM HCTOJIB3YIOTCSA
OPTaHU3MOM B TEUYEHUE BCEW KU3HU U MO3BOJSIIOT €My CYLIECTBOBATH IPHU
3HAYUTEJIbHBIX BapUaALMSAX BHEIIHUX BO3JICHCTBUM JAXE NPU NPUCOCIUHEHUN
TaKMX CEPhE3HbIX 3a00JeBaHUM, Kak WIIEeMUYecKas OOJIe3Hb ceplla,
apTepuaibHas TUIEPTEH3US U Jp. JlaHHbIE MHOTONMIUPOTHBIX OMOPU3HUECKIX
skcnepumeHToB «['emnomen» u «[emmomen-2» (2003-2025) mno3BOSIOT
yTBEpXAaTh, YTO KapAUOUYyBCTBUTENbHOCTh K ['MB sBisiercsa rimo0GambHbIM
(dbeHoOMEeHOM, TMPUCYIIMM YEJIOBEYECKOMY OpraHu3My HE3aBUCHUMO OT
reorpaduu npoxuBanus. CienyeT BbIACIUTh 5 OCHOBHBIX MOJIUMDUIIMPYIOUTUX
(bakTopoB, BIMSIOUIMX Ha KapauouyBCcTBUTENIbHOCTh K ['MB. OcHOBHBIM U3
HUX SIBJIIETCS] HUKJIMYECKAsl COJIHEYHAs AKTUBHOCTh: B MakcumyMme 1 1-neTHero
COJIHEYHOT'O [AKJIa OKOJIO 40 % o0cleryeMbIX SBJISTFOTCS
KapIMOYyBCTBUTENBHBIMU, IPU 3TOM B MHUHMMYME COJHEYHOTO IMKJIA
KOJIMYECTBO KapIMOYYBCTBUTEIIBHBIX JTOOPOBOJIBIIEB CHUKAETCS B HECKOJBKO
pa3 u cocTtaBiuier B cpeaHeM 1-9  %. Bropoil 1no 3HAaYUMOCTH
MOAUQPUITUPYIOMUA ~ KapAHMOYYBCTBUTEIBHOCTh  (aKTOp -  IIHPOTa
MIPOKUBAHUSI, BIUAIONIAS HA TUIBI OTKJIMKA MUOKap1a npu usmeHnenun ' MB u
OIpeaesoIas 4acToTy HETNOCPEACTBEHHBIX, OTCPOUYEHHBIX u
WHBEPTUPOBAHHBIX OTBETHHIX peakiuid. K ocTampbHBIM MOAMPUITUPYIOMIAM
dbakTopaM OTHOCSTCS JPYrHe XapaKTEPUCTHUKA KOCMHUYECKOW IMOTObI
(IMHAMHYECKOE JABJICHUE COJIHEYHOTO BETpA, Bz-xommioHneHTa
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MEXIJTAHETHOTO MArHUTHOTO TIIOJIE W Jp.), BO3PacT W TNPHUCOSAHHEHUE
XPOHUYECKHUX OOJIEe3HE.

HUMAN CARDIO SENSITIVITY TO THE GEOMAGNETIC
DISTURBANCES AS A GLOBAL PHENOMENON AND THE
FACTORS MODIFYING IT

Parshina S. S."?, Samsonov S. N.”, Afanas’eva T. N.., Oskolkova A. 1.

!Saratov State Medical University n.a. V. I. Razumovskiy, Saratov, Russia
’N. G. Chernyshevsky Saratov National Research State University, Ministry of Science and
Higher Education of Russia, Saratov, Russia
3Y. G. Shafer Institute of Cosmophysical Research and Aeronomy SB RAS, Yakut
Scientific Center SB RAS, Yakutsk, Russia
e-mail: 1parshinasvetlana@mail.ru

Human cardiac sensitivity to geomagnetic disturbances (GMD) is one of
the main adaptive mechanisms that ensures the survival of a healthy and sick
organism in conditions of abrupt changes in environmental conditions.

Cardio-sensitivity to the GMD at healthy persons is the base condition for
the development of the factors and mechanisms of adaptation that are used
during the whole life, and the organism can live even in the significant
variations of the external influence with such serious diseases as an ischemic
heart disease, arterial hypertension and etc. The date from multi-latitude
biophysical experiments “Heliomed” and “Heliomed-2" (2003-2025) allow to
establish that cardio-sensitivity to the GMD is a global phenomenon which is
typical to a human organism regardless of the geography of residence. It is
necessary to highlight 5 main modifying factors that influence the cardio-
sensitivity to the GMD. The general factor is a solar cycle activity: in the
maximum of the 11-year solar cycle 40 % of the respondents are cardio-
sensitive. In the minimum of the solar cycle the number of the second
modifying factor is the location latitude that influences the myocard response
in the GMD change, and determines the frequency of immediate, delayed and
inverted responces. Other modifying factors include other characteristics of
the space weather (solar wind dynamic pressure, Bz-component of the
interplanetary magnetic field, etc.), age and chronic diseases.
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WU3MEHEHHME TAPAMETPOB IIOKA3ATEJIEW KPOBHU JJIOHOPOB
B PA3HBIE IIEPNO/bI 24-1'0 COJTHEYHOI'O IUKJIA

Ckosopoouna A. B.

OI'bOY BO Hpkyrckuii rocynapcTBeHHbIM yHUBEpcUTET, UpKyTck, Poccus
e-mail: skovorodinaav@mail.ru

Brnusiaue BHenmHUX (aKTOPOB Cpenbl HA PA3IUYHBIC TPYIIIBI HACEICHUS
UMEET CBOM OCOOCHHOCTH. 3J0pPOBOE HACENIEHUE SBISIETCS OCHOBHBIM
WHJIUKATOPOM SKOJIOTMYECKUX YCJIOBUN PErMOHAa MPOXKUBAHUS, TaK KaK HMX
OpraHu3M HaXOAUTCS B COCTOSIHHMHM TIOJHOTO (DU3MYECKOTO, JTYXOBHOTO H
COIMAIBHOTO OJIATOMOMY4YUsi W XapaKTepu3yeTcs OTcyTcTBHeM Oonesnerd. K
HUM OTHOCSITCSL JIOHOPbI KPOBH, Yb€ 3J0POBbE JOJIKHO COOTBETCTBOBATH
CTPOTUM KpUTEpHUSIM. OTO O3HAa4yaeT, YTO UX OpraHusM Haubosee
YyBCTBUTEJIEH K U3MEHEHUSIM B OKpyxarouien cpene. [loatomy, aHanu3upys
COCTOSIHME 3JI0pPOBbSI JIOHOPOB, MOXHO TIOJY4YUTh OOBEKTUBHYIO KapTUHY
TOT0, KaK BHEITHUE BO3JIEMCTBUSI MOTYT OKa3bIBaTh U3MEHEHHS B OPTaHU3ME.

Leabro wncciienoBaHus SBISIETCS CPAaBHEHHE NapaMETpPOB IOKa3aTelen
KPOBH JOHOPOB B NEPUOJ HU3KOW M BBICOKON COMHEYHOW aKTUBHOCTH 24-TO
COJIHEYHOT'O IIUKJIA.

MarepuajnamMu i1 UCCIEIOBAHUSL MOCITYKWIH PE3yJIbTaThl aHAIU30B
kpoBu 34 926 xeHmMH-TOHOPOB, oOpatuBmuxcs B ['bY3 Hpkyrckyro
00JIaCTHYIO CTaHLIMIO TepenuBanus KpoBu B nepuo ¢ 2014 mo 2019 r. beutn
chopMHUpOBaHBl JBE BO3PACTHBIC TPYIIBI JOHOPOB KPOBU: MOJIOJIbIC
xeHumHbl (18-30 ner) m xeHmmHbl cpenHero Bospacta (31-45 ner). B
UCCJIEJOBAaHUH PACCMOTPEHBI TapaMeTphl OOIIETO aHajIn3a KPOBU: KOJIMYECTBO
SPUTPOIUTOB, JIEHKOUMTOB U TpomOouuToB. I[lepumon wuccnenoBanus
COOTBETCTBYET HHUCXOAsUIeH BeTBU 24-T0 nukia, rae 2014 rog — 3To TOouka
Makcumyma, a 2019 — rogq MUHUMAJIBHOM COJTHEYHOW aKTUBHOCTH.

AHan3 pe3yJbTaTOB MCCIEAOBAaHUS KPOBHU JOHOPOB IOKa3all, YTO BCE
XapaKTEpPUCTUKU TOKa3aTeJe KpOBUM COOTBETCTBOBAIM pedepeHTHBIM
3HAYEHUSIM.

CpaBHUTENBHBI aHAIU3 MOJIYYEHHBIX JaHHBIX IIOKa3aj, 4YTO B TOJ
BBICOKOUM COJTHEYHOW aKTHBHOCTH 10 CPAaBHEHHUIO C HU3KOW Y JOHOPOB 00EHX
TPyl B KPOBH BBIABICHO JOCTOBEPHO 3HAYMMO MEHBIIEE KOJIMYECTBO
sputpouutoB (p<0,001), TpomboruToB (p<0,001) u neitkouuton (p<0,001).
Ecnu paccMmarpuBarh KaxAblid TOJ HHUCXOASIIEH BETBU 24-ro IMKJIA, TO
MPOCIEKUBACTCA TEHJCHIIUS K YBEIMYCHHUIO KOJIMYEeCTBA (HOPMEHHBIX
AJIEMEHTOB C KaXKJbIM MOCJEAYIOIIUM TOJ0M, NMPU 3TOM MUKOBBIX 3HAYCHUM
MOKA3aTeNN JOCTUTAIN B TOJ MUHUMYyMa COJIHEUHOW aKTUBHOCTH.
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BoeiBoa. Mounople KEHIIMHBI W JKEHIIMHBI CPEOHEr0 BO3pacTa
MPOAEMOHCTPUPOBAIMA  OJIMHAKOBYIO PEAKUMIO H3MEHEHHS IapaMeTpoB
nokasareyied KpOBM B 3aBUCHUMOCTU OT (a3pl COJHEUHOro IMKiIa. B roa
BBICOKOW COJIHEYHON AaKTHMBHOCTH Yy JKECHIIMH YCTAHOBUJIM CaMbl€ HU3KHE
3HAYEHUs COJEpKaHUsI (POPMEHHBIX DJIEMEHTOB KPOBHU, MPEAMNOJIOKUTEIBHO,
3TO MOXKET SIBIATHCS aJAallTUBHON PEAKIMEN JI1 CHUKEHUS BI3KOCTH KPOBH B
nepuoa nHTeHcuBHOTO COJHIIA.

CHANGES IN BLOOD PARAMETERS OF DONORS DURING
DIFFERENT PERIODS OF THE 24TH SOLAR CYCLE

Skovorodina A. V.

Irkutsk State University, Irkutsk, Russia
e-mail: skovorodinaav@mail.ru

The influence of external environmental factors on various population
groups has its own characteristics. A healthy population is the main indicator
of the environmental conditions of the region of residence, as their body is in a
state of complete physical, spiritual and social well-being and is characterized
by the absence of diseases. These include blood donors, whose health must
meet strict criteria. This means that their body is most sensitive to changes in
the environment. Therefore, analyzing the health status of donors, it is
possible to get an objective picture of how external influences can have
changes in the body.

The aim of the study is to compare the parameters of blood parameters of
donors during the period of low and high solar activity of the 24th solar cycle.

The materials for the study were the results of blood tests of 34,926
female donors who applied to the Irkutsk Regional Blood Transfusion Station
from 2014 to 2019. Two age groups of blood donors were formed: young
women (18-30 years old) and middle-aged women (31-45 years old). The
study examined the parameters of a general blood test: the number of red
blood cells, white blood cells and platelets. The study period corresponds to
the descending branch of the 24th cycle, where 2014 is the maximum point
and 2019 is the year of minimum solar activity.

An analysis of the results of the donor blood test showed that all the
characteristics of the blood parameters corresponded to the reference values.

A comparative analysis of the data obtained showed that in a year of high
solar activity compared with low, significantly fewer red blood cells
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(p<0.001), platelets (p<0.001) and leukocytes (p<0.001) were detected in the
blood of donors of both groups. If we consider each year of the descending
branch of the 24th cycle, then there is a tendency to increase the number of
shaped elements with each subsequent year, while the peak values reached the
minimum solar activity in the year.

Conclusion. Young and middle-aged women showed the same reaction to
changes in blood parameters depending on the phase of the solar cycle. In a
year of high solar activity, women had the lowest levels of shaped blood
elements, presumably this could be an adaptive reaction to reduce blood
viscosity during periods of intense Sun.
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LOW DOSE MEDICINE FIFTEEN YEARS OF RESEARCH AND
EVIDENCE

Leonello Milani

Medical Director Guna S.p.A. Milan IT

From the second half of the 1980s the development of the concepts
expressed by the Psycho-Neuro-Endocrine-Immunology (PNEI) has led to a
change of perspective in the interpretation of the biological functions of the
human organism, moving from an organicist view (reductionistic type) to that
of a cellular network (systemic type).

In the following years, research in the field of Molecular Biology and
Physiology has provided greater evidence of the fundamental role of signaling
molecules such as hormones, neuropeptides, cytokines, and growth factors in
all physiological and pathological processes by drawing new pharmacological
scenarios. However, the development of new drugs based on signaling
molecules has been slowed down by the side effects that these molecules show
when used at doses above the minimum pharmacologically active doses that
are normally in use.

In the early 1990s, in Italy, a new pharmacological and medical trend was
developed: Low Dose Medicine. Applying innovative pharmaceutical
techniques (Sequential Kinetic Activation), it has been able to considerably
reduce the degree of concentration of cytokine, hormone, growth factor, and
neuropeptide preparations; it has been possible to observe, firstly by baseline
research on cells or animal models, and then in clinical trials, that the very low
doses (sub-nanomolar) produce the same biological effects (and therefore
therapeutic) without the side effects attributable at high doses.

All the studies produced demonstrate the ability of signaling molecules to
modulate immune cell responses in a highly selective manner; in particular,
the immunostimulatory and immunomodulatory properties of the tested
cytokines are clearly described. The ability to fine-tune the Th1/Th2 balance is
essential for the management of diseases characterized by imbalances in
cytokine concentrations, such as allergic bronchial asthma (which exhibits a
Th2 predominance), or, conversely, Crohn's disease, psoriasis vulgaris,
rheumatoid arthritis, or vitiligo (diseases with a predominantly Th1 response).

The results obtained with low-dose hormones are also very interesting,
highlighting the possibility of a therapeutic option that, in some cases,
alongside or overlapping with hormone replacement therapy, may include an
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approach focused on bioregulation of the endocrine network, as in the case of
PCOS or stress-induced cortico-hypothalamic amenorrhea.

Growth factors (nerve and non-nerve-related) offer hope in several
degenerative diseases, but initial data suggest their functional as well as
structural activity, as demonstrated by Fioranelli M. and colleagues in a
retrospective observational study conducted on a cohort of patients with
paroxysmal atrial fibrillation.

One of the key points emerging from the scientific studies analyzed is the
efficacy of treatment with low-dose molecules, despite the fact that they
operate at concentrations lower than those generally considered
pharmacologically active, presumably the only ones, given that the use of
cytokines and other signaling molecules often runs aground on the obstacle of
the need to use high doses, which lead to final concentrations of these
substances that induce a wide range of side effects alongside the desired
pharmacological effects.

Over fifteen years of scientific research in the field of Low Dose
Medicine have demonstrated the validity of the conceptual approach and the
effectiveness and safety of therapeutic intervention based on the oral
administration of sub-nanomolar low doses of signaling molecules.
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PRELIMINARY MEASURES ON THE EFFECTS OF ARTIFICIAL
ELECTROMAGNETIC FIELDS ON HUMAN HEALTH AND
PLANTS. THE POLI PROJECT

Massimo Sperinil, Mauro Santilli’, Francesca Pulcini’, Adrian Cerbd’,
Alessandro La Prova’, Andrea Di Chiard’, Lorenzo Di Chiard’,
Fabio Del Frate’

'BEM Section CIRPS https://www.cirps.it/en/bem-section/
*Master's Degree in Environmental and Land Engineering, Department of Civil
Engineering and Computer Engineering, University of Rome — Tor Vergata

This project on Environmental Health is dedicated to the memory of
Professor Massimo Scalia (1943-2023). An initial attempt to highlight the
"Therapeutic Climate of Poli" was made with the conference of November 30,
2019, and in an initial measurement campaign conducted in early 2020.

To provide a picture of the environmental health of the area under
investigation - the Poli area - the following initial steps in data collection and
analysis are identified:

I. An electromagnetic characterization of the environment, aimed at
monitoring exposure levels to electromagnetic fields according to the mapping
method of the examined areas. The purpose of environmental electromagnetic
monitoring is to determine the emission levels of low-frequency (0-100 kHz)
and high-frequency (100 kHz-300 GHz) electric and magnetic fields that can
be generated by the electricity distribution and utilization system, radio and
television broadcasting systems, cellular telephone systems, and civilian and
military radar. The data collected will allow for the electromagnetic
description and characterization of the monitored area and comparison with
natural electromagnetic field values.

2. The electrical potential and related frequency spectrum of the vines at
the "La Lungarella" estate. The data collected will allow for comparison with
the potentials and frequency spectrum of diseased vines examined in other
locations.

3. The electrical potential and related frequency spectrum of water from
local springs. The data collected will allow for comparison with the potentials
and frequency spectrum of water examined in locations with significant
electromagnetic pollution.

4. Presentation of the results in a detailed and informative final report,
illustrating the data underlying the research, the methodologies and
instruments used, and the general and specific conclusions.
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At present, there is no general, scientifically shared physical-
mathematical model capable of describing the entire electrical environment of
the atmosphere and its biological effects.

On January 15, 2025, electromagnetic monitoring was conducted in the
municipality of Poli. This monitoring is part of a research project aimed at
characterizing the electromagnetic environment of polluted and non-polluted
locations.

The monitoring project, directed by Dr. Massimo Sperini (physicist),
included:for the municipality of Poli (Mayor Dr. Federico Mariani), Dr.
Giovanni lerfone, communications manager;

For MCS SRL, a facility accredited as a LAT Center (Accredited
Calibration Laboratory), Mauro Santilli, chief technical expert in industrial
electronics;

For carrying out electromagnetic field measurements, Adrian Cerba and
Alessandro La Prova, students in the Electromagnetic Pollution course taught
by Professor Fabio Del Frate (Master's Degree in Environmental and Land
Engineering, Department of Civil Engineering and Computer Engineering,
University of Rome — Tor Vergata).

For carrying out electrical potential measurements on the vines at the “La
Lungarella” estate, Dr. Andrea Di Chiara and graduate student Lorenzo Di
Chiara of the Faculty of Viticulture and Oenology at the University of Tuscia
in Viterbo.

For drafting the dissemination report on the measurements, Dr. Francesca
Pulcini, associate member of CIRPS — Sapienza (Interuniversity Research
Center for Sustainable Development — www.cirps.it ), in the thematic sections
BEM - Bioelectromagnetism and Biometeorology, coordinated by Professor
Massimo Scalia until December 2023, the year of his passing.

The results of the preliminary measures will be presented and discussed.
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BIOCHEMICAL MEMORY AND QUANTUM CHEMISTRY: SOME
CASES REPORT ON ALCOOL ABUSE AND ATHEROSCLEROTIC
PLAQUE VASCULOPATHY TREATMENTS

Odoardo M.Calamai’, Cosimo Loré’, Luigi Campanella3, Albina Pisani’,
Vincenzo I. Valenzi’

'BEM Section CIRPS https://www.cirps.it/en/bem-section/
*direttore @scienze-forensi.it www.scienze-forensi.it
*Department of Chemistry Rome “La Sapienza” www.uniromal..it
*Biomet Section CIRPS https://www.cirps.it/en/biometeo-sectio

The analytical chemical progress is substantially related to the challenge
of chemistry to medicine. This science is based on human detector, but
sometime when our body is able to produce a signal in presence of a
compound no chemical analysis is able to riveal this presence.So we must try
to look for other ways of detection. A new way so is opened based not on the
direct analysis of the componund but on its effect on an other component.
Memory of water beyond the scientific aspect exploited this principle [1].

These considerations could help to wunderstand as well a new
nutraceutical line for the modulation of the response to alcoholic excesses and
the risks for safety, efficiency and driving license, with potential
pharmacological implications on the regulation of primary enzymatic and
pathophysiological processes, is emerging amidst surprise in the medical and
scientific community, and the supervisory bodies themselves.

The enigmatic activation of alcohol dehydrogenase and acetaldehyde
dehydrogenase could explain the accelerated reduction of blood alcohol levels,
which might convey easily the ethyl alcohol towards the aerobic metabolism,
with the production of ATP, water and carbon dioxide, reducing until the state
of inebriation disappears [2].

Disorder by damage of biochemical memories, recent developments in
the nutriceutical field, have found out new ways to correct some dangerous
“deviations” of the human nutritional process. A series of repetitive
biochemical memories seems to be implied: they play a role in leading Krebs
cycles of fats and the urea. If only one of these memories loses its function,
some damages may occur. Some studies of computational biology are
focusing their attention on the kind of biochemical memories and their role
(memory “switch” in chemical reaction space by Naren Ramakrishnan and
Upinder S. Bhalla https://doi.org/10.1371/journal.pcbi.1000122).

The new line of Citozym, to high concentration of sugars and rich of
bioinformations, seems to enhance the reactivation of these memories with the
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aim of correcting the anomalies affecting the homeostatic cycle.

A study on ethyl alcohol metabolism (in its different and deviated
Dionysian manifestations as pointed out by recent governmental reports)
shows that these dietary supplements have achieved encouraging results in
leading effectively the enzymatic activities, as in the case of ethyl alcohol,
pushed towards the Krebs cycle and the aerobic metabolism, as reported in
some cases of alcohol excess with significant reduction of blood alcohol
content and recovery of clarity reflexes and wellness [3].

The mechanisms based on the biochemical memory, with which the
ingredients of the dietary supplement would enable this enzymatic activation,
need to be analyzed in a deeper way, in order to verify these results in the
academic and institutional fields as well.

The enigma of the biochemical memories of sugars might be unveiled by
likening it to another of the great contemporary scientific enigmas, that of the
memory of water, which is at the center of a significant scientific controversy,
with notable theoretical, experimental, and biotechnological developments
beginning to clarify the role and function of water in biological systems, as
evidenced by the extensive review of the literature by the Group of Scalia and
Valenzi and the theoretical developments applied to the experiments by
Preparata, Widom, Montagnier and colleagues [4-8].

But if the process of enzymatic activation in alcohol is quite clear, the
mechanisms of action in the reduction of local and diffuse atherosclerotic
plaque, appear to be much more complex, although two cases we have
followed, demonstrate results of interest for strategies to prevent and to cure
and atherosclerotic plaque. The first case was presented at a seminar in Rome,
Tor Vergata, on the treatment of a perimalleolar ulcer and a carotid plaque; the
second only concerns the carotid with a reduction of carotid obstruction from
70 to 40 % https://www.vglobale.it/wp-content/uploads/2014/03/8Marzo-
Valenzi-caso-clinico.pdf

Two works on the subject was published in the last ten years by Beninati
Group [9, 10].

Other experiences in nutraceutical integrative approach to contrast to
viral and bacterial infections, help rehabilitation and wellness, with
reactivation of Biochemical memories in a something similar to a panacea,
seems again correlate to rinormalization of Krebs cicle, connected also to
basic cell activity in Mitochondria as wrote in Medicalscape in a recent report
about: [11] “...to the virus suppression of mitochondrial genes inhibited or
inactivated the entire OXPHOS complex; this forces an alternative pathway to
energy production - essentially hijacking the cells to make more virus. Even
after clearance of the virus, there was evidence of chronic OXPHOS
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inhibition. The authors point out: the irreversible inhibition of visceral
mitochondrial transcription could also contribute to the multisystem symptoms
of Long COVID. Which brings us to potential therapies that would restore
intact mitochondrial function, especially those that can be repurposed’ as
discussed in a article by Michael N. SackJ Clin Invest. 2018; 128(9): 3651-
3661 (https://doi.org/10.1172/JCI120845 ).

This last development on mitocondria and Krebs Cycle researches, could
help to understand the enigmatic role of Citozym line in many disorder in
particular in the nutriceutical support with:

a) 1mprovement of performance status in normal people and in
sportsmen

b) immune response stimulation against virus bacteria, cancer cell, etc.,

c) 1improvement of lipid metabolism,

d) contrast side effect of drug, in chemio and radiotherapy

e) improvement of enzymatic activity in some genetic disease as
leucodistrofia, duchenne, etc.,

f) Regeneration of ulcerated tissues, traumatic wounds, burns, etc

with some laboratory results observed as emerged by study of Colizzi
Beninati e coll. https://www.citozeatecsrl.ch/download/fondamentale-
riduzione-dello-stress-ossidativo-e-dalle-radiazioni-fotochimiche/.

Two important side effects was observed,

g) increase in intestinal peristalsis and gas in the first days of intake,
with social problems (but may be useful for constipation),

h) increase in uric acid from activation of the purine line with risk of
gout attacks.

As for all complex Active Biological Substance, side effect could arrive
in form of intolerance or allergy

Some clinical case will be presented and discussed in the context of a
new window on Quantum Chemistry Biological Regulatory System, that is at
the center of intense interuniversity research, as emerged from the Tor Vergata
seminar, of which you can find the main contributions in the report of that day
of science https://www.vglobale.it/2014/03/12/enzimi-energia-e-salute/).

Recent advances in the last 40 years have developped between others an
Quantum Analyzer to collects and analyzes the electromagnetic field emitted
by cells, evaluates the coherence of frequencies to determine the functional
state. Measures over 500 biophysical parameters in 2 minutes. Processes
through Al for complete analysis and nutraceuticals suggestions with
vitamins salt, minerals enzyme etc. type, see fig. 1-2-3, under testing and
validation program of R&D.
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Fig .1. QRMA analisys

Fig. 2
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(Prostate) Analysis Report Card

Name: ADDUCI ANTONIO13 Sex: Male Age: 28
Figure: 1700cm, 70kg Testing Time: 05/11/2024 18:38

Actual Testing Results

Normal Actual Measurement s
Testing Item Range Vialne Testing Resul
e e G TG 3,029 [ S Y
Hyperplasia
% el e E— T — )
Calcification 1.471 - 6.079 31259
Prostatitis Syndrome | 2.213 - 2.717 2.5 e ———
N Normal(-) EEN Mildly Abnormal(+)
Reference Standard: Moderately Abnormal == Severely Abnormal
(++) (++)
Degree of Prostatic
Hyperplasia: 1.023-3.230(-) 3.230-4.258(+)
4.258-6.549(++) >6.549(+++)
Degree of Prostatic L
Calcification: 1.471-6.079(-) 6.079-14.479(+)
14.479-19.399(++) >19.399(+++)

Fig. 3
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SOME BIOTECH DEVELOPMENT ON BIOLOGICAL ANTENNAE
FOR ELECTROMAGNETIC COMMUNICATION IN QUANTUM
CHEMISTRY REGULATION, DIAGNOSTICS AND THERAPY

Odoardo M.Calamai’, Luigi Campanelld’, Svetlana Von Gratowski & Victor
Koledov’, Madan T hangavelu4, Vincenzo I. Valenzi’

'BEM Section CIRPS https://www.cirps.it/en/bem-section/
2Departrnent of Chemistry Rome ”La Sapienza” www.uniromal.it
‘Institute of Radio Engineering and Electronics RAS Moscow
*Molecular Genomics Mind Matter Unified Project Cambridge
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Pioneering research by OM Calamai in the 1980s in the aeronautical field
on the suitability of military pilots for combat revealed how Evoked Potentials
can be detected along with corresponding brain e.m. waves as manifestations
of functional consciousness activity Fig 1. An underground international
cooperation has developed Calamai's initial work, maturing technologies that
today are capable of performing diagnostics and treatments. Numerous
research groups have worked on the nature and sources of these brain waves,
including the group led by Vescovi Pizzi, and Degli Antoni from the
Department of Computer Science at Milan [1], Petr1 with its Neural Networks,
Koroktov from St. Petersburg with the development of Kirlian, and V.
Nesterov who, as Calamai states, has humanized his primitive algorithms into
diagnostic manifestations, that connect various organs down to DNA with
corresponding brain activations highlighted by Calamai 40 years ago.

An electrical system, well beyond the fundamental systems ECG, EEG,
and EMG, seems to flow synergistically with the nervous system in the human
body along those circuits, that Eastern traditions had identified as Meridians
and Nadis, which have been studied theoretically in a recent work by Vitiello
Brithz and colleagues [2], following the pioneering works of the German
engineer Reinold Voll that have recently been revisited in a review by the
Scalia and Valenzi Group [3].

The origin of these biological electromagnetic fields has been extensively
studied at the Crimean Magnetobiology Center by Natalia Temuriansky, and
in the last 20 years by Allan Widom and colleagues, who in a paper published
in the International Journal of Quantum Chemistry explained with numbers
how a biological wireless system can exist and how it can orient homeostatic
processes along the body's electrical circuits similar to superconductive
systems that are regulated by the Josephson effect, as he has elaborated more
extensively in a posthumous paper currently in press [3, 4].

131



KOCMUYECKAA NOrogA " MEAULIMHA

SPACE WEATHER AND MEDICINE

The contribution of Giuliano Preparata and Emilio Del Giudice with their
School has enlightened us on how variations in coherent states in both
inanimate and animate matter, can be influenced not only by high and low
intensity electromagnetic fields, but also by the Vector Potential, which,
without transporting energy but only information, can vary the phase of
present coherent systems with superconductive or resistive electrical
implications [5]. This conditions the life and efficiency of powered systems
(from the heart to the brain, to the television remote control), just as it does in
traditional electrical appliances from remote controls to old tape recorders.

If theoretical, experimental, and technological developments in the last
forty years have made great strides, thanks to the contributions of leaders like
Brian Josephson, Jacques Benveniste, Luc Montagnier [7], Edward Trukan
[8], Mikhail Zhadin, and John Eccles, there remains an objective difficulty in
interpreting how these electromagnetic and quantum phenomena interfere and
regulate biochemical and biological processes. This fact brings us back to the
necessity of a superior interdisciplinary quantum chemical effort, essential for
deciphering and implementing the industrial and agri-food processes that see
us as victims of rampant industrial development with its multiple allergic
variants that are easy to decipher and predict in some ways, such as for celiacs
and lactose, and far more widespread and enigmatic pseudo-allergies that
erode the quality of industrial products from wines to foods, from cosmetics to
textiles, till drug [9-11] leading to the rampant development of allergies and
pseudoallergies that threaten the quality of life and the health of the
populations themselves.
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AIR POLLUTION IONIZATION AND CLIMATOTHERAPY
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The state of art of the knowledge on environment and biological system
interaction with it is nowadays signed by a large progress in the various
specialised fields and areas (benzene, ozone, electromagnetic fields,
particulates, amianto, ionised radiations, cosmic and local Weather,free
radicals,ROS and so on).

https://www.cimb.me/files/01-SPERINI-SCALIA-2013-1-.pdf

Consequently, it seams very useful to make a multidisciplinary and
interdisciplinary effort to evaluate the peculiar impact of the various natural
and Anthropic factors acting on the real environmental conditions (rural,
mountain, marine, urban and industrial, pollution). The purpose of these
researches should be the evaluation of the global ambient impact on the
briefed air and of the radiations on the human biological functions, on the
metabolic human activity,on the physiopathology and on the cellular
development. The complexity of the topic addresses us towards the
identification of integral markers and indicators able to implement the
deterministic and differential approach,almost unpracticable due to the
aforementioned complexity, and to support it by holistic vision made difficult,
almost unpracticable, by the aforementioned complexity.

Pollution processes have in common the character of being oxidation
reactions. Oxygen consumption produces the formation of radical species
corresponding to the oxidation states of oxygen -1/2 and -3/2, peroxide and
superperoxide radicals humans are protected from this radicalic stress by their
enzymatic scavenging patrimony but in case of an excess of oxidative stress
the defense could result not adequate. So the determination of these radicalic
species could represent a marker of alarm and danger. Enzyme biosensors
determining radicalic concentration by oxygen detection could play the role of
analytical devices aimed at these determinations (L. Campanella).
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In Italy, following the 2019 pandemic, there has been increasingly
widespread environmental exposure to wireless transmissions with frequencies
above 2.5 GHz. Many studies highlight the adverse effects of these
electromagnetic fields on the climate and the health of humans, plants,
animals, and especially insects [1].

The electromagnetic environment of both slightly and highly polluted
environments is being monitored (Poli Project [2-2B]).

Of great interest are electromagnetic markers including air ions, that could
be assimilated to the free radicals of the atmosphere, with their biological
effects, including therapeutic ones [2C], as evidenced by the climatotherapy
studies of Pietracupa [3], Briancon, Misurina, Davos, Carpazian, ecc that we
measure with technologies for measuring skin electrical variations and body
water [4-5-6] https://www.vglobale.it/?s=climatoterapia, as evidenced by the
climatotherapy studies in Pietracupa (Molise),conducted by the teams of Scalia
Sperini Avino and Valenzi as dramatically highlighted by the statistical studies
by Vadym Berevzosky on the incidence of diseases in childhood in Kyiv and in
a small town on the plateau of Central Asia near Samarkand see fig. 1.

Fig. 1. Morbidity in Kiev and a mountain village in Central Asia near
Samarkand, by Vadym Berevzosky.

The subsequent comparison with the values of natural fields will allow us
to study the impact of pollution on our environment also in ionization
outodoor and indoor as studied by A. L. Chizhevsky and others [2C].

In the short term the urban policies are involved also to relaunch policies
to rebalance overcrowded cities and uninhabited and abandoned mountain and
marine rural areas. For long times the problem seemed to bring people to the
cities from the countries, today all is opposite: to pull people to come back to
country,for their health protection and for support to agriculture, with a high
preventive and curative potential for many diseases exacerbated by pollution as
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studied in [riln¢on under direction of Hassan Razzouk with the CEMBREU
and 10 clinics with hospital schools and climate high school for allergic children
from France and beyond https://www.iiimb.me/files/07-cembreum.pdf

Finally, an enigmatic caseis being followed by Professor Aceti in Belvedere
Marittimo where a woman with multiple severe pathologies, numerous visits to
the emergency room, kidney transplant, and related immunosuppressive therapies
has mysteriously returned to normal life, as she recounts in her autobiographical
book, and in the conference on Climatotherapy of 15 February 2025 in Belvedere
M. https://www.corrierenazionale.net/2025/02/17/un-bel-vedere-scientifico-nel-
futuro-dellarea-clinico-climatico-termale-dellalta-calabria/
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PuTMuKa SKOHOMHMKHA TECHO CBSI3aHA C MPOSIBICHUSMU KOCMHUYECKOU
noroAsl B cpeae oburtanus. OcoObIii MHTEPEC BBI3BIBAIOT KPUIITOBATIOTHI.
OpHako OBITYET MHEHWE, YTO KPHUITOPBIHOK CIWIIKOM MOJOJ (aKTHUBBI
TOPTYIOTCS ~15 JeT), BOJaTWUJICH, TMOJBEP)KEH BIIMSHUIO HEMpeACKa3yeMbIX
COOBITHI; M HET KOHCEHCyCa O CYIIECTBOBAHMHU YCTOWUYMBBIX ITUKJIOB. DTO
00yCIIOBIIMBAET aKTyaJIbHOCTh MOUCKA OOIIMX PUTMOB B KPUNTOBAIIOTAX U
KOCMHYECKON moroje. Panee Mbl mokaszajid, 4To CpeIyd MPOUYUX IMOKazaTeseu
KPUNITOBAIIOT B HAWOOJBIIEH CTENEHW OT KOCMHUYECKOM IOTrojbl 3aBUCUT
gyuciao TpaH3akiuil. C MOMOIIBI0 CIIEKTpaIbHOIO aHaiu3a Oypbe U KOCHHOP-
aHanu3a (st oOecriedeHrs HaJIeKHOCTH PE3yJIbTaTOB) BBISIBJICHBI OCHOBHBIC
pUTMBl B HHAEKcax KocMuueckoil moroasl Ap u F10.7, otpaxkaronux
MarHuTOoC(epHbIi U MOHOC(HEPHBIM KaHAIBI TIEpeNayu €€ BIHUSHUS B CPEIy
oOutanus. Takxe HaWAGHbBI PUTMBI Ui  KOJMWYECTBA  TpPaH3aKIUN
kpuntoBanoT Avalanche, Bitcoin, Dash, Dogecoin, Etherium, Litecoin,
Polygon, Zcash (ta6xn.). O6mmii pasmax gat — 2009-2024 rr. Jlmamazon
aHanu3upyeMmbix putMoB — 0,1-5 rer.

C nocTaTOYHOM TOYHOCTBIO BBIABJIEHBI OJIM3KME WM COBIIQJAIOIIE
IIUKJIBl B COJIHEUHOM, T€OMAarHUTHON aKTUBHOCTU M KPHUIITOBAIIOTaX. AHaIU3
JUTepaTyphl MOKa3aja, YTO 3TU PUTMbI KOCMHUUYECKOM MOToAbl YCTOMYMBBLI Ha
pa3HbIX HHTepBanax. [lomyromoBodl puUTM Bcerjia ecTb B T'€OMarHUTHOM
aktuBHoctu. 1,3-1,4; 1,7-1,8 5er mnpucCyTCTBYIOT B COJHEYHOM BETpE,
KOCMUYECKUX JIyyaX, COJHEYHbIX Bcmbiikax U T.4. Ilepuoawt 0,9; 1,3-1,4;
1,7-1,8 ner Oiu3ku K TrapMoHMKaMm Iukia Purepa ~0,44 roma B 4acToTe
CJEAOBaHUS COJIHEUHBIX BCHBIIMIEK. OCTalbHbIE TEPUOJABI TAKKE HAXOJIAT
coOCTBEHHOE OOBSICHEHHE W/WIW YBS3BIBACTCA B KAPTUHY OOIIECH PUTMHUKU
COJIHEYHO-3€MHBIX CBs3ed. OTcyTcTBHE nepuoAoB mopsaka 1 u 2 yer B
KOJIMYECTBE TPAH3AKIUN SIBISETCSI UHTPUTOM MO MHOTMM IMPUYUHAM, HO €Ille
OombIie yOeXKIaeT B X 3aBUCUMOCTH OT KOCMUYECKOW TOTOMbl Ha JTaHHOM
WHTEpBAJIC BPEMEHHU.
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Tao0auna.
OcHoBHBbI€e TepHO/IbI B HHAeKcax coiHeuHoH (F10.7) u reoMarHuTHOM
AKTUBHOCTHU (Ap) ¥ B KOJIUYECTBE TPAH3AKIUI KPUNTOBAIIOT (B roaax)

Jwnamna3oH puTMOB (JI€T) <1ronma 1-2 rona 2-3 rona > 3 j1eT
IToka3zarenn
Ap 0,2;0,5;0,9 1,1; 1,8 2,3 4,0
F10.7 1,3; 1,8 2,0; 2,7 3,2; 4,0
Avalanche 0,9 1,4 2,2
Bitcoin 0,9 1,3 2,3 3,2;4,0
Dash 0,2 1,7
Dogecoin 0,8 2.8 3,7
Etherium 1,3;1,6;1,9 2,3 3,1
Litecoin 0,5 2,6 3,3
Polygon 0,9 1,4 2,2
Zcash 0,5 14;1,8 2,8

RHYTHMS OF CRYPTOCURRENCY TRANSACTIONS AND SPACE
WEATHER

Grigoriev P. E.", Suleimenov I. E.°, Moldakhan 1.

I'SBHI RC “I. M. Sechenov Research Institute”, Yalta, Russia
? National Kazakhstan Engineering Academy, Almaty, Kazakhstan
e-mail: mhnty@ya.ru

The rhythms of the economy are closely related to the manifestations of
space weather in the habitat. Cryptocurrencies are of particular interest.
However, there is a common opinion that the crypto market is too young
(assets have been traded for ~15 years), volatile, subject to the influence of
unpredictable events; and there is no consensus on the existence of stable
cycles. This determines the relevance of searching for common rhythms in
cryptocurrencies and space weather. Earlier, we showed that the number of
transactions depends to the greatest extent on space weather, due to its direct
dependence on the moods of participants.

Using Fourier spectral analysis and cosinor analysis (to ensure the
reliability of the results), the most powerful rhythms in the space weather
indices Ap and F10.7 were identified, reflecting the magnetospheric and
ionospheric channels of its influence transmission. Rhythms were identified
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for the cryptocurrencies Avalanche, Bitcoin, Dash, Dogecoin, Etherium,
Litecoin, Polygon, Zcash (Table 1). The general range of dates covered
2009-2024. The range of analyzed rhythms is 0.1-5 years.

Table 1.
Key periods in Solar (F10.7) and geomagnetic activity indices (Ap) and in
the number of cryptocurrency transactions (in years)

Rhythm range (years) <1 year 1-2 years 2-3 years | > 3 years
Indicator
Ap 0,2;0,5;0,9 1,1; 1,8 2,3 4,0
F10.7 1,3; 1,8 2,0; 2,7 3,2;4,0
Avalanche 0,9 1,4 2,2
Bitcoin 0,9 1,3 2,3 3,2;4,0
Dash 0,2 1,7
Dogecoin 0,8 2.8 3,7
Etherium 1,3;1,6;1,9 2,3 3,1
Litecoin 0,5 2,6 3,3
Polygon 0,9 1,4 2,2
Zcash 0,5 14;1,8 2,8

Close cycles in Solar, geomagnetic activity and cryptocurrencies
identified with sufficient accuracy. Literature analysis has shown that these
rhythms of space weather are stable at different intervals. A semi-annual
rhythm is present in geomagnetic activity. 1.3—1.4; 1.7-1.8 years are present
in the solar wind, cosmic rays, solar flares, etc. Periods of 0.9; 1.3-1.4;
1.7-1.8 years are close to the harmonics of the Rieger cycle of ~0.44 years in
the frequency of solar flares. The remaining periods also find their own
explanation and/or are tied into the picture of the general rhythm of solar-
terrestrial connections. The absence of periods of 1 and 2 years in
cryptocurrencies is intriguing, but it further convinces of their relationship
with space weather.
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TPAH3AKIIMU KPUIITOBAJIIOT U KOCMHUYECKAA ITOI'OJJA
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K HacrosiieMy BpeMEHHU HaJIeKHO YCTAHOBJIEHA CBA3b SKOHOMHUYECKOMU
JUHAMUKHU C BapUalUsSMU COJHEYHOW U F€OMArHUTHOM aKTUBHOCTH. Oco0o
aKTyaJIeH IOWUCK 3aBUCHUMOCTEM ITOKa3aTejeldl KPUITOBAIIOT OT HU3MEHEHUU
KOCMHYECKOM MOTOJIbI.

[IpoaHanu3upoBaHbl Kypchl M 4HCIO TpaH3akiui Bitcoin, Etherium,
Dogecoin Ha wuHrepBane 2009-2024 rr. B okxpectHocTH 4 CYTOK
M30JIMPOBAHHBIX MAarHUTHBIX OYph Ki1accoB G2 u Bhile. Bocrpou3BoauMblii 1
OJIMHAKOBBIN ISl BCEX KPUIITOBAIIOT MATTEPH MOKA3aJ0 YKUCIIO TPAH3aKIUN —
MOKa3aTelb, ONPEIeNIIeMbIil YelIoBeUeCKUM ToBeneHueM (puc. 1, 2), koropoe
Y YyBCTBUTEJIBHO K KOCMHYECKOH MOTO/IE.

0.3 T T

—&—dogecoin
—E— bitcoin
—O— etherium

Puc. 1. lunamuka 4nciia TpaH3aKUMA KPUNITOBAIIOT (B €. CTAaHIAPTHOIO
OTKJIOHEHHS) B OKPECTHOCTHM MAarHUTHBIX Oypb (HYJEBbIE CYTKH), METOJOM
HAJIOKEHUS DII0X.
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Puc. 2. OObenuHeHbl [aHHBIE BCEX KPHUIITOBAIIOT, OTMEYCHBI
CTaHJIapTHHIE OIIHOKH.

I[OCTOBCpHOC CHHMIKXCHUC quciia TpaH?)aKI_II/Iﬁ JJIA Pa3JINYIHBbIX
KPpUIITOBAJIIOT 3a CYTKHM M B ACHDb MarHUTHOM 6ypI/I MOXHO HCIIOJb30BaTh B
MOJCJIIX MU ITPOTHO3ax.

CRYPTOCURRENCY TRANSACTIONS AND SPACE WEATHER

Grigoriev P. E.", Suleimenov I. E.°, Moldakhan 1.

"'SBHI RC “I.M. Sechenov Research Institute”, Yalta, Russia
* National Kazakhstan Engineering Academy, Almaty, Kazakhstan
e-mail: esenych@ya kz

By now, the dependence of the dynamics of various economic indicators
on variations in solar and geomagnetic activity has been reliably established. It
is especially important to search for dependencies of cryptocurrency indicators
on space weather.

The rates and number of Bitcoin, Etherium, Doge-coin transactions were
analyzed in the 2009-2024 interval in the vicinity of +4 days of isolated
magnetic storms of classes G2 and higher. A reproducible and identical
pattern for all cryptocurrencies was shown by the number of transactions — an
indicator determined by human behavior (Fig. 1, 2), which is sensitive to
space weather.
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0.3

—&—dogecoin
—E— bitcoin
—O— etherium

04 ! 1 I ! ! I !

Fig. 1. Dynamics of the number of cryptocurrency transactions (in units
of standard deviation) near days of magnetic storms (zero days) by method of
superposed epochs.

-4 3 2 -1 0 +1 +2 +3 +4
Fig. 2. Data from all cryptocurrencies combined, showing standard errors.

Discovered significant decrease in the number of transactions for various
cryptocurrencies on the eve of magnetic storms can be used in models and
forecasts.
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HEJIOKAJIBHBIE Y®®EKTbI COTHEUHbBIX 3ATMEHUI
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BBenenue: M3BecTHO, 4YTO BO3ACHCTBHUE COJIHEUHBIX 3aTMEHHU Ha
3eMHYIO atMochepy TpOSIBISIETCS B W3MEHEHWW CTETNCHH WOHU3AINH
noHOC(Ephl, a TaKXKe TEeMIEPaTyphl U JABIEHUS BO3AyXa B Tporocdepe Ha
Pa3IMYHBIX YPOBHSX BCIEACTBUE IBUKEHUS TYHHON TEHU BJIOJb TOBEPXHOCTH
3emii C CBEPX3BYKOBOM cKopocThio. DopmupoBanue yaapHoro (poHTa Ha
IpaHUlIe TEHU NMPUBOAUT K FeHepaluu aTMOCHEPHONM TPaBUTALIMOHHON BOJIHBI
(AI'B). TlombiTkn OOHapy>KeHHsI TOJOOHBIX BOJH SIBJISIETCS JOCTaTOYHO
CJIOXKHOM 3amaueid, mockoiabky AI'B cymectByior B armochepe W BHE
NIEPUOAOB COJMHEYHBIX 3aTMEHUN. TeM He MeHee, TaKue MPOLECChl YOAeTCs
HaOmoxaTh, B~ TOM  4uCle, TOpU  MHKPOOAPOMETPUYECKUX U
AMEKTPOPU3NIECKUX U3MEPEHUSAX Y TIOBEPXHOCTH 3EMITH.

B noknane npenctaBieHbl pe3yibTaThl HUCCIENOBaHUS 12 CONHEYHBIX
3atMenuil 3a nepuona 2006-2023 roxpl. IIpuBoasaTcs naHHBIE 30HAUPOBAHUS
noHocepbl B JeHb 3aTMEHMsI W Ommkaiimmne K Hemy. B 3aBucHmMoOcTH OT
YAQJIEHHOCTH TOJOCHI MOJHOTO 3aTMEHUSI CTaH/IAPTHHIE OTKJIIOHEHHS BBICOTHI
neiictBytromero ciosi nonoceps! F2 u kputuyeckoit yactotsl fyF2 moryt He
BBITIOJTHATHCS.

MarepuaJjbl 1 MeToAbI: PaccCMOTpEHBI BpEMEHHBIE PSAIbBI TEMIIEPATYPbI
IIPOTOHOB COJIHEYHOI'O0 BETpa C pa3pelIeHHEM | MUH MO JaHHBIM COJHEYHBIX
ob6cepBaTopuiit ACE u DSCOVR, a takke nmokazaHusi HHHTpPOHHOT'O MOHUTOPA
craHuu kocmudeckux Jyder OULU (DunnsHaus), noHochepHbIC TaHHBIC
N3MUPAH, nmeromuecs: B cBOOOHOM JOCTYIIE.

OcHOBHOWl MeTOA aHaJAM3a: BBIUKUCICHHE (QYHKIUNA CHEKTpabHOU
IJIOTHOCTH BPEMEHHBIX PSIOB METOJOM OBICTpOro npeoOpa3zoBanus Dypbe u
BBISIBICHUE  CHEKTPAIbHBIX  KOMIIOHEHT,  OJNM3KMX K  TepUoaaMm
pacrpoOCTpaHEHUs BOJHOBBIX MPOLIECCOB B MEPHUOJI MPOXOXKACHUS ITYHHOU
TeHu. Bepudukamus pe3yabTaToB MPOBOAWIACH HA OCHOBE TaKWX K€ JAHHBIX
JUTsT OJIMDKaWIIUX J1aT, a Takke MyOJuKaIil Apyrux aBTOPOB, TJI€ TOTyYCHBI
NOATBEPAKACHUS BIUAHUS COJHEYHOIO 3aTMEHUST Ha paclpoCTPaHEHHE
BOJIHOBBIX TMIPOLIECCOB MPHU HX Te€Hepauuu Ha rpaHuue TeHu JlyHbl c
YKa3aHUEM NIEPUOJIOB ATUX BOJIH.

BeiBoabl: 1. DOddekTsl comHEeYHBIX 3aTMEHMH B HoOHOc(hepe
HAOJIOMAIOTCS JaXke, €CIM MOJoca IMOJHOrO0 3aTMEHUS MPOXOJUT B CaMbIX
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yAAJIEHHBIX OT MOHOC(EPHON CTAaHIIMU PErHMOHAX IUIaHeThl. Peakius HOUHOU U
JTHEBHOM MOHOC(EPHI MOKET OTINYATHCSA OT OOLIECMPUHATHIX MPEACTABICHUIM
0 Bapualuu JEHUCTBYIOLIEH BBICOTHI M KPUTUUYECKON YACTOTHI MOHOC(PEPHOIrO
CJO4.

Meroa crnekTpallbHOrO aHajlu3a MO3BOJISIET OOHAPYKUTH MEPUOAUIECKUE
COCTaBJISIIOLIME BO3MYILEHUM BpPEMEHHBIX PSJOB TEMIIEpaTypbl MPOTOHOB
COJIHEYHOTO BETpa W JAHHBIX HEHUTPOHHOTO MOHUTOpPA, CBSI3@HHBIX C
MPOXOXKJECHUEM JIYHHOM TEHU BO BPEMS COJIHEUHBIX 3aTMEHUH.

NON-LOCAL EFFECTS OF SOLAR ECLIPSES

Kirillov A. K.\, Vasilenko T. A.”

Joint Institute for Nuclear Research, Dubna, Russia
2Saint—Petersburg’s Mining University, St. Petersburg, Russia

Introduction: It is known that the impact of solar eclipses on the Earth's
atmosphere i1s manifested in a change of the degree of the ionosphere’s
ionization, as well as temperature and air pressure in the troposphere at
different levels due to the movement of the lunar shadow along the Earth's
surface at supersonic speed. The formation of a shock front at the edge of the
shadow leads to the generation of an atmospheric gravity wave (AGW).
Attempts to detect such waves are quite a difficult task, since AGWs exist in
the atmosphere outside of solar eclipse periods. Nevertheless, such processes
can be observed, including through microbarometric and electrophysical
measurements near the Earth's surface.

The results of the study of 12 solar eclipses for the period 2006-2023 are
presented. The ionospheric sounding data on the day of eclipse and days
closest to it are given. Depending on the distance of the path of totality, the
standard deviations of the height of active ionospheric layer F2 and the critical
frequency fyF2 may not be observed.

Materials and methods: Time series of solar wind proton temperature
with a resolution of 1 min according to the data of the ACE and DSCOVR
solar observatories, data of the neutron monitor of the OULU cosmic ray
station (Finland), and the ionospheric data of IZMIRAN, which are freely
available, are considered.

The main method of analysis: calculation of spectral density functions
of time series by the fast Fourier transform method and identification of
spectral components close to the periods of propagation of wave processes
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during the time of Moon's shadow passage. Verification of the results was
carried out on the basis of the same data for the nearest dates, as well as
publications of other authors, where confirmation of the influence of a solar
eclipse on the propagation of wave processes during their generation at the
boundary of the Moon's shadow was obtained, indicating the periods of these
waves.

Conclusions: 1. The effects of solar eclipses in the ionosphere are
observed even if the path totality was located in the most remote regions of the
Earth from the ionospheric station. The reaction of the night and day
1onosphere may differ from the generally accepted ideas about the variation of
the effective height and critical frequency of the ionospheric layer.

2. The method of spectral analysis allows us to detect periodic
components of disturbances in the time series of solar wind proton
temperature and neutron monitor data associated with the passage of the lunar
shadow during solar eclipses.
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BOAOPO/J X BOAA B COJTHEYUHO-3EMHBIX CBA3X
Pemewm A. 0., Baunasckuii B. b.

MockoBckuii rocyaapcTBeHHbl yHuBepcureT uMeHu M. B. JlomonocoBa Mocksa, Poccus
e-mail: aretejum @ yandex.ru

JIyist Jiydiiiero mOHUMaHMsS MPUYUH HAOJII0AAeMOT0 YBEJIMYEHUSI YaCTOThI
OMAacHBIX MPUPOJIHBIX MPOLIECCOB Mpeaaraercsi 00paTuTh 0co00€ BHUMAHHE
Ha YHHUKaJIbHBIM (DEHOMEH pocTa KOHLEHTpaluuu BOAOpoaa B aTrMocdepe,
HECMOTpSI Ha €ro JAuccunanuio B KkocMoc. CocoOHOCTU MPU COEAMHEHUU C
KHUCJIOPOJIOM PE3KO MEHATh 00BbeM, XHUMHUYECKHH COCTaB U TEMIIEpaTypy
Cpelbl HapsAy ¢ BO30OHOBJICHHEM 3alacOB B 3€MHOM SIIpE HAMAEMSIOT ATOT
AJIIEMEHT U MPOJIYKT €r0 CUHTE3a — BOJY — KIIOYEBOH pPOJIBI0 B YHEPre€TUKE
IJJAHETapHOM reocucreMsl. Mcxons w3 mpeacTaBieHUd O LEMHOW PEAKLNH,
NPOTEKAIOIIEH MPU BBIXOJE TTyOMHHOTO BOJOPOAA, aBTOPHI MPOBEIU aHAIN3
00CTaHOBOK B MEPHOJBI IO U TOCTE CUIBHBIX 3€MJIETPSICEHUI KaK OJHOTO W3
MOCJIEACTBUN JIeTa3aluy HeJp.

PaccmarpuBaemMbiM COOBITHUSIM, KaK MPABUIIO, MPEIIIECTBYET Ii1o0aibHas
nedopmartius auTocdepsl, BbI3BaHHAS BapUALMSIMU COJTHEYHOM aKTUBHOCTH U
JBIDKEHUAMM I1aHeT. BwIOpochkl BOAOpO/a YacTO HMEIOT PErMOHabHBIC
MacmTabbl, NPOSABISSCH B Pa3pylIEHUH O30HOBOTO CJIOS, CIUIOUIHOM
00JIaYHOCTH, aHOMAJHUSAX OCAJKOB M TyMaHOB (Hampumep, utoib 2025 1.y
oeperoB Kamuatku, oTMEUE€HHBIN B IPEINOCIEIHAN I€Hb 3eMiieTpsiceHueM M
8.8, ObLT pEKOPAHBIM B JAHHOM OTHOLIEHHH). IMITynbcbl kocMoca Omarogapst
SHEPrUH BOAOPOJA YCKOPSIIOT KPyroBOpOT BOAbI (puc. 1) n obecrieunBaoT ee
HaKOIJIEHUE B THIpochepe.

T eanalysis for
Precipitation, 24h (mm) Hon 02/06/2023, 09:00pm

0105 1 2 3 5 7 10 15 20 25 30 35 40 45 50 60 70 B0 80 100 125 150 200 300

c g
ECLIWF ERAS (Reanalysis) b §/meteologix.com

Puc. 1. Ocanku penxoil MHTEHCHMBHOCTH B JI€Hb KaTacTpo(uueckux
3emuietpsicenuid B Typrun 6 ¢espansa 2023 r.
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Hcrounuk: https://meteologix.com/tr/reanalysis/

HHTCpCCHO, 4qTO IIPUTOK BOJOpOAa IIpW IOATOTOBKEC K MOIIHBIM
3EMJICTPACCHUAM, BLI3bIBAsA IPOTIPEB IMOYBLI, YCUJIHMBACT HCIIAPCHHUC BJIarud U
TEM CaMbIM CHOCO6CTBY€T HACTYILUICHHUIO 3aCyXH.

HYDROGEN AND WATER IN SOLAR-TERRESTRIAL RELATION

Retejum A. Yu., Vatslavskiy V. B.

Lomonosov Moscow State University, Russia
e-mail: aretejum @ yandex.ru

To better understand the reasons for the observed increase in the
frequency of dangerous natural processes, it is proposed to pay special
attention to the unique phenomenon of the growth of hydrogen concentration
in the atmosphere, despite its dissipation into space. The ability of oxygen to
dramatically change the volume, chemical composition, and temperature of
the environment, along with the renewal of reserves in the Earth's core, gives
this element and its synthesis product, water, a key role in the energy supply
of the planetary geosystem. Based on the concept of a chain reaction occurring
during the release of deep-seated hydrogen, the authors conducted an analysis
of the environments before and after severe earthquakes as a consequence of
the degassing of the Earth's interior. These events are typically preceded by
global deformation of the lithosphere caused by variations in solar activity and
planetary movements.

The events under consideration are usually preceded by global
deformation of the lithosphere caused by variations in solar activity and
planetary movements. Hydrogen emissions often have a regional scale,
manifesting themselves in the destruction of the ozone layer, continuous cloud
cover, and anomalies in precipitation and fog (for example, July 2025 off the
coast of Kamchatka, marked by an M8.8 earthquake on the penultimate day,
was a record-breaking month in this regard). Space impulses, thanks to
hydrogen energy, support the water cycle (Fig. 1) and ensure its accumulation
in the hydrosphere.
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Precipitation, 24h (mm) 1o 0210672023, 05:00m GIT+ 03
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Turkey & &
ECHWF ERAS (Reanalysis) o &/meteologix.com

Fig. 1. Precipitation of rare intensity on the day of the catastrophic
earthquakes in Turkey on February 6, 2023
Source: https://meteologix.com/tr/reanalysis/

Interestingly, the influx of hydrogen in preparation for powerful
earthquakes, causing soil warming, increases moisture evaporation and thus
contributes to the onset of drought.
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ALTERMAGNETISM ANIMATED AND INANIMATE MATTER

Odoardo M.Calamai’, Vincenzo Naso’, Svetlana Von Gratowski & Victor
Koledov °, Vincenzo I. Valenzi®, Luigi Campanella5

'BEM Section CIRPS https://www.cirps.it/en/bem-section/
“Director CIRPS www.cirps.it
JInstitute of Radio Engineering and Electronics RAS Moscow
*Biomet Section CIRPS https://www.cirps.it/en/biometeo-sectio
’Department of Chemistry Rome “La Sapienza” www.uniromal.it

Altermagnetism is a novel state of matter in certain crystals, acting as a
hybrid of ferromagnetism and antiferromagnetism. Unlike traditional
ferromagnets, which have a net magnetic field, or antiferromagnets, whose
fields cancel out, altermagnets exhibit alternating spin configurations with no
overall magnetization. However, their unique crystal structure creates strong,
alternating spin polarization in their electronic band structure, leading to
properties similar to ferromagnets and opening new possibilities for
spintronics and quantum computing applications.

Possible applications move from telemedicine to support good health
from remote (particularly appealing when, as to day, average lifespan of
citizens is continuously incresinger) to neuromorphology to focus on new
therapies against Alzheimer and Parkinson pathologies,that, as Giuliano
Preparata taught us [1], these are manifestations of a progressive increase in
incoherence and entropy, which manifests as an alteration of the magnetic
order in biological systems, which was the core of the research at the Center
for Biomagnetology of the University of Simferopol directed by Natalia
Temuriansky https://conference.cfuv.ru/conference/biospace/

In biological systems, which are primarily composed of water, in addition
to Brownian motions, ordered and organizing negentropic systems are being
configured, which are studied as clusters and with the emergence of coherent
quantum electrodynamics theories, such as coherence domains, that could play
a role in the states of ALTERMAGNETISM [2-8].

These considerations could be useful also to clear the enigmatic
COHERENT EFFECT in superconductivity and in biological systems, where
the biomagnetism seems to play a relevant role in biological regulation in the
Benveniste Montagnier Widom Effect [9].

Biological system, seen as microelectronics systems, under Josephson
Effect, with enigmatic role of very low electromagnetic field [10], #ll
Potential Vector, that as Preparata and Del Giudice wrote, “ extends to a
nearby large area, without transporting energy but just information,
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exerting a ‘fine influence”, we could say “informatica”, that alters the
phase of the present coherent systems.” (Scienza e Conoscenza, 17/2006)

Among the enigmas of the Vector Potential is its essence as the Source of
the Electromagnetic Field, and consequently the type of forces (Dark Energy?)
that sustains it according to negentropic logics, see also the intervention at
COHERNECE 2021 by Svetlana von Gratowski and Victor Koledov
https://www.iiimb.me/files/04-presentation-vector-potential.pdf

These observations and theory, also with correlate and innovative
biotechnologies, was generally confused with esoteric functions, while it
seems well connected to Mind Brain Body connections as studied in particular
by David Bohm and under discussion in an interdisciplinary area in the
context of COHERENCE CYCLE OF MEETING https://www.iiimb.me/,
with the last COHERENCE 2024 enriched by a lesson from Campanella and
Avino on Catalytic Phenomena and Quantum Chemistry Puzzles
https://www.iiimb.me/files/ AVINO-CAMPANELLA--relazione-Quantum-
Chemistry--1---1-.pdf and COSMOS AND BIOSPHERE2025 dedicated to
Natalia Temuriansky leader of research in the field of biomagnetism
https://conference.cfuv.ru/conference/biospace/

From this new window on magnetism, developments are expected in
multiple fields beyond those mentioned, including:

Biomedical Devices:

The increased speed, smaller footprint, and higher energy efficiency
offered by altermagnetic materials could revolutionize the development of
medical devices and diagnostic tools, making them more powerful and less
reliant on traditional, more energy-intensive components.

Neuromorphic Computing:

By mimicking the human brain, neuromorphic computing systems rely on
materials that can be scaled and operate efficiently. Altermagnets' unique
properties make them well-suited for this field, potentially leading to more
sophisticated Al that can better model complex biological systems.

Finally, advancements are expected in materials science and industrial
processes, where magnetism plays a relevant yet often enigmatic role.
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