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Mechanical unloading (disuse) of skeletal muscle leads to loss of muscle mass, wasting and progressive atrophy.
Whether skeletal muscle disuse induces isoform-specific changes in Na,K-ATPase functioning remains unclear.
Hindlimb suspension (HS) is a widely used animal model of muscle disuse and microgravity that leads to
progressive atrophy of postural skeletal muscles. Latest data (Kravtsova et al. J. Gen. Physiology, 2016. 147: 175-
188) indicates that even acute disuse (6 — 12 h of HS) dynamically and isoform-specifically regulates the
electrogenic activity, protein, and mRNA content of Na,K-ATPase alpha2 isozyme in rat soleus muscle. The loss of
alpha2 Na,K-ATPase activity results in reduced electrogenic pump transport and depolarized resting membrane
potential. The decreased alpha2 Na,K-ATPase activity is caused by a decrease in enzyme activity rather than by
altered protein and mRNA content, localization in the sarcolemma, or functional interaction with the nicotinic
acetylcholine receptors. The loss of extrajunctional alpha2 Na,K-ATPase activity depends strongly on muscle use,
and even the increased protein and mRNA content as well as enhanced alpha2 Na,K-ATPase abundance at this
membrane region after 12 h of HS cannot counteract this sustained inhibition. In contrast, additional factors may
regulate the subset of junctional alpha2 Na,K-ATPase pool that is able to recover during HS. Notably, acute, low-
intensity muscle workload restores functioning of both alpha2 Na,K-ATPase pools. These results demonstrate that
the alpha2 Na,K-ATPase in rat skeletal muscle is acutely regulated by motor activity and provide the first evidence
that the junctional and extrajunctional pools of the alpha2 Na,K-ATPase are regulated differently.
Supported by RFBR #16-04-00562a and St. Petersburg State University research grant #1.38.231.2014.

U3MEHEHUE 33I-KOJIEBAHUU NPU YCNEWHOM BUOYINPABINEHUU NMAPAMETPAMU PUTMA CEPOLA B
3ABUCUMOCTU OT YPOBHA CEPOTOHUHA B CbIBOPOTKE KPOBW Y OEBYLWIEK 3AMNOJIAPHOIO U
NMPUNONAPHOIO PAMOHOB CEBEPA
KpuneoHoroBa E.B., NockoTnHosa J1.B., AémunH A.6.

OIrbYH UHcTUTYT domsmnonornm npupoaHbelx agantaumin YpO PAH, ApxaHrenbck, Poccusi, elena200280@mail.ru

Llenb paboTbl — BbISIBUTbL XapakTep U3MeHeHus konebaHui anektpoaHuedanorpammel (33IN) npu ycnewHom
OvoynpaBneHMn napaMeTpamMy puTMa cepua B 3aBMCMMOCTU OT YPOBHS CEPOTOHUHA B NepndeprHECcKon KpoBU y
AeByLUeK 3anonspHbIX M NpunonspHbix Tepputopuin Cesepa. B obcnegoBaHum NpuHANM ydactue npakTuyecKu
3goposble gesywkn 15-17 net (N=75). CeaHc buoynpasneHus nposoannu no metoguke J1.B. MNockoTnHoBON M
KO.H. CemeHoBa (nateHT Ne2317771). Kputepuem ycnewHoctTn GuoynpaBneHusa Obino yBenuveHne cymmapHOR
MoLLHocTH criekTpa (TP, Mc?) BaprabenbHOCTM pUTMa cepLa U CHKeHne uHaekca Hanpsbkerns (SI). MolHocTb
cnektpa 33 (CM) B gmnanasoHax a-, B- 1 6- aKTMBHOCTU PErnCTpMpoOBanu C NOMOLLbIO 3MEeKTpOo3HLUedanorpada
«QHuedanaH» (Meagukom, TaraHpor). YpoBeHb CEpPOTOHWHA oOnpefensana B CbIBOPOTKE KPOBUM METOAOM
UMMYHO(bEpPMEHTHOIO aHanu3a C nomouwpbtlo Habopa “Serotonin ELISA” (FepmaHusi) CraBuHckaa O.A.
HopmaTtuBHbIe 3Ha4YeHUs1 YPOBHA cepoToHnHa coctaBunm 80-450 Hr/mn. YCTaHOBMEHO, YTO YPOBEHb CEPOTOHMHA
Obin BbilWe y AeByLlek 3anonspHoro panoHa (3P), yem y gesyuwek npunonspHoro parnoxa (MNP), npu atom B NP B
30 % cnyyaeB 6bln HU3KMI YPOBEHb CepPOTOHMHA. B | rpynny Bowwnu AesyLuku MNP, y KOTOPbIX YpOBEHb CEPOTOHMHA
obin Hwke 80 Hr/mn — 59,2 (53,5;62,5) Hr/mn, Bo Il rpynny — pgeBywkn MNP ¢ ypoBHeM cepoToHuHa 151,4
(87,2;191,7) ur/mn, B 1l rpynny — gesywku 3P ¢ ypoBHeM cepoToHuHa 365,8 (287,3;427,2) Hr/mn. Y BCex AeByLUeK
oTMeYanocb 4OCTOBepHOe noBbiweHne TP n cHmxkeHne Sl. B | rpynne y aesywek otmeyanock cHmkeHne CM a-, B-
n B- aktmeHocTn I3I. Bo Il rpynne y geBywek Habntoganock nosbiwene CM a — aktuBHocTn O3l -konebaHuin B
noBHbIX oTaenax ronosHoro mo3ra F3 (p=0,0001), F4 (p=0,0001), B ueHTpanbHbix (C4, p=0,0001), TemeHHbIX (P4,
p=0,02), BucouHbix (T6, p=0,001, T4, p=0,04) n nepenHeBuncouHbix (F7, p=0,0001), noBbilwEeHME B — aKTUBHOCTU
npevmMyuiectBeHHo cnpaea (P4, p=0,001, C4, p=0,001, F4, p=0,0003, T4, p=0,01). Y pesywek Il rpynnsl He
BbISIBNEHO 3HAYMMbIX M3MeHeHun CM 33l -konebaHun. Takum obGpa3om, OTHOCUTENbHO HM3Kasl KOHLEHTpauus
CEepOTOHMHA B KPOBM OTpaXkaeTcsa Ha cune cepaeyvyHo-cocyaucTbiX addepeHTHbIX BXOA4OB B LEHTParbHYIo
HEPBHYIO CUCTEMY Mpu BMoynpaBneHunm 1 CTeneHn BO3OYXKAEHUS HEMPOHHbIX CTPYKTYP MO3ra, BOBIIEYEHHbIX B
perynsaumio  putMa cepgua, Mno-BMOUMOMY, 3a CYET OTHOCWUTENbHOIO MOBbILEHUS HOpagpeHeprnyeckomn
aKTMBHOCTMW. [MOBbILLIEHNE aKTUBHOCTN HOPAAPEHEPTNYECKMX HEMPOHOB B 06nacTu ronyboro naTHa Mo3ra NpuBOAUT
K CHWXeHuto abCcontoTHOM CneKkTpanbHOW MOLLHOCTU BO BCeX AnanasoHax yactoT (Berridge C.W., FooteS.L.,1991).
MMoBbIlWEHNE aKTUBHOCTU Tanamo-KOPTUMKaNbHOW CUCTEMbl COMPOBOXAAETCH YBENWYEeHMEeM ChneKTparbHOMN
MOLLHOCTK anbda- n 6eta-akTmBHocTN 0T,

Paboma ebinoniHeHa rpu Yacmu4yHoU rnoddepxxke rpoepammei Npesuduyma YpO PAH Ne15-15-4-9.

EEG OSCILLATIONS AT SUCCESSFUL HEART RATE VARIABILITY BIOFEEDBACK SESSION DEPENDING
ON SEROTONIN LEVELS IN THE SERUM IN GIRLS LIVINING IN POLAR AND SUBPOLAR REGIONS
Krivonoagova E.V., Poskotinova L.V., Demin D.B.

The Institute of Environmental Physiology, Ural Branch, RAS, Arkhangelsk, Russia, elena200280@mail.ru

The aim was to identify the electroencephaloaraphy (EEG) chanaes in heart rate variability biofeedback
(HRV BF) depending on the serotonin level in the peripheral blood in airl’s livining in Polar and Subpolar regions of
the Russian North. 75 healthv airls (15-17 vears old) were attended in research. HRV BF once session was
conducted bv the method of L. Poskotinova and Yu.N. Semenov (patent Ne2317771). The increasina of HRV total
spectral power (TP, mc2) and decreasing of stress-index (Sl) were criteria for the HRV BF success. The EEG
power spectrum (PS) in the alpha, beta and theta frequencies ranges was recorded using an
electroencephalograph "Encephalan” (Medicom, Taganrog). A serotonin level is determined in serum by enzyme
immunoassay using a set of "Serotonin ELISA" (Germany) by Stavinskaya O.A. Normative values of serotonin level
reached 80-450 ng / ml. It was found that serotonin levels were higher in girls livining in Polar region (PR) than girls
from Subpolar region (SR), while in girls from PR in 30% of cases there was a low serotonin level. In the | group
were included persons from SP whose serotonin levels were below 80 ng / mL — 59.2 (53.5; 62.5) ng / ml, in the Il
group — persons from SP with serotonin level 151.4 (87.2 ; 191.7) ng / ml, in the Il group — persons from PR with
365.8 serotonin levels (287.3; 427.2) ng / ml. All the girls had a significant increasing of TP and decreasing of Sl.
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In girls from group | SM a-, B- and 6- EEG activity was decreased. In group I, there was an increase in girls SM a —
activity of EEG oscillations in the frontal brain regions F3 (p = 0,0001), F4 (p = 0,0001), in the central (C4, p =
0.0001), parietal (p 4, p = 0.02), temporal (T6, p = 0.001, T4, p = 0.04) and anterior temporal (F7, p = 0,0001),
increase In B — activity mainly on the right (P4, p = 0.001, C4, p = 0,001, F4, p = 0,0003, T4, p = 0,01). In the girls
group Il CM significant changes EEG oscillations have been identified. Thus, a relatively low serotonin
concentration of serum at HRV BF reflected on the strength of cardiovascular afferent input to the central nervous
system and the degree of excitation neuronal structures of the brain involved in regulating heart rate, apparently
due to the relative increase noradrenergic activity. The increased activity of noradrenergic neurons In the n.
ceruleus of the brain is accompanied by reduce the PS in all frequency EEG-bands (Berridge C.W., FooteS.L.,
1991). Increased activity thalamus-cortical system is accompanied by an increase in spectral power of the alpha
and beta EEG-activity.
This work was supported in part by a program of the UB RAS Presidium Ne15-15-4-9.

BITUAHUE IM'-KC® HA NOBEAEHUE N BPEMEHHbBIE XAPAKTEPUCTUKU AYOUOINEHHOIO
CcyaoPOXHOIO NPUNAAOKA KPbIC TMHUAUN KPYLULMHCKOIO-MOJNOAKUHOU NPU OOHOKPATHOM
BHYTPMBEHHOM BBEOEHUU
Kpusonanos C.A., OwkoB B.T".
dPepepanbHOe rocygapcTBeHHoe BoJKeTHOe yupexaeHme Hayku IHCTUTYT MMMyHonornm n onsmonorum
Ypanbckoro otaeneHus Poccuiickon akagemumn Hayk, EkatepuHbypr, Ceepanosckas obn., Poccus;
s.krivopalov@gmail.com

M3BeCTHO, YTO UWUTOKMHbI  MMMYHOKOMMETEHTHbIX TKaHeW, 4BMSACb BaXHbIMU  perynatopammu
PYHKUMOHANBbHOMO  COCTOSIHUSI  OpraHOB  MMMYHOreHesa, WUrpatT  KNIYEeBYHD ponb B OpraHusauum
HEVMMYHOMOrM4ecknx OyHKUMIN opraHuamMa, B TOM YMCre npu naTonorMu LeHTpanbHon HepsHon cuctemsl (LIHC).
Ons moaynaumm dyHKUMoHanbHoro coctoaHusa LIHC moryT ObiTe ucnosnb3oBaHbl NONMNENTUAHBIE LIMTOKUHBI, B
YaCTHOCTU TpaHynouuTapHoro KonoHuvectumynupytouwero dcakrop (MMKC®), koTopbi obnagaeT [oKa3aHHbIM
penctenem Ha LIHC — cTumynupyeT HemnporeHes, yBenuuMBaEeT HEWpPONnacTUYHOCTb M NPOTUBOLAEWCTBYET
anonToay.

OTkpbITHE peuenTopoB k [-KCP Ha NOBEPXHOCTM HEPBHbIX KNETOK B ONpeAeneHHbIX 30HaxX roffoBHOrO Mo3ra
[aeT OcHOBaHMWe npegnonaratb HenocpeAcTBEHHOe AeWCTBUE KOMOHUEeCTUMYnupylowero gakropa Ha yHKLMK
LIHC kak B HOpme, Tak 1 npu naTonoruu.

MmaBHOM Uenb HacCTOSALWEro uccrnegoBaHus SBNANocb usyveHve pgencteua [-KCP Ha noBegeHve wu
BPEeMeHHbIe XapakTepUCTUKX nNpunagka y camuoB 1 caMok Kpbic NuHUM KM (Moaene ayanoreHHon anunencuu) npm
OLHOKPATHOM BHYTPMBEHHOM BBEOEHUN.

VMccnegosaHve BbIMONMHEHO Ha Kpbicax nuHum KpywwmHckoro-MonogkuHon (KM) oboero nona. Bospact
XMBOTHbIX BapbupoBan oT 3 4o 6 mecsdues, macca camuoB oT 250 go 350 r, macca camok oT 200 go 300 r. OueHka
NnoBedeHUsT XKMBOTHbLIX (TECT «OTKPbITOE MOMe») W NPeapacrnofioKEHHOCTM K  ayguoreHHsIM Ccyaoporam
npon3Boaunack 3a Hegern nepen BBeAeHMEM, Yepes 6 1 24 yaca nocrne BHYTPMBEHHOWN MHbEKL MK npenapaTa [ -
KC® (cpunrpactum) B gose 100 mkr.

lMony4yeHHble AaHHble CBUAETENbCTBYKOT O TOM, yTo [-KC® paxe npu OAHOKPATHOM BHYTPUBEHHOM
BBEJEHMM crnocobeH MoAynupoBaTb MOBEAEHME U XapaKTep aygauoreHHbix cygopor y kpbic KM. KaptuHa atux
U3MEHEHNA BO MHOIOM 3aBUCUT OT Mofia XXMBOTHOTrO. Tak, NOBbILIEHWE YPOBHA OOLLEN aKkTMBHOCTM B TecCTe
«OTKpbITOE Mone» y camuoB, 3aduKCMpoBaHHOe 4epe3 6 4yacoB nocne BeBefeHus npenapata [-KC®, Hocut
BPEeMEHHbIN XapakTep 1 npedwecTByeT YKOPOUYEHUO CYyJOPOXHON YacTu npunagka. B To Bpems, kak y caMok Yepes
24 yvaca HabnogaeTca MOHWKEHME YPOBHA OOLLUEeA aKTMBHOCTU, KOTOPOE COMPOBOXOAETCS YKOPOYEHUEM
oTAenbHbIX (ha3 NOCTUKTaNbHOro NepmMoaa anMnenTMdOpPMHOro npunaaka.

Ha ocHoBaHMM MpoBedeHHbIX UCCneaoBaHUM MOXHO caenaTtb 3akntoveHune o Tom, yto M-KCO obnapaet
HenpoTponHbeiM gencteuem Ha LIHC. OdpdpekT nposasnseTca yxe B nepsble CyTKM MOCNe BBEAEHMUS LIUTOKMHA,
Korga npenapar eLe UMPKynupyeT B KPOBU, HO O CTUMYISLIUM HEpOreHes3a eLle He MOXET UaTu peyu.

THE EFFECT OF G-CSF ON THE BEHAVIOR AND TEMPORAL CHARACTERISTICS OF AUDIOGENIC
SEIZURES IN KRUSHINSKY-MOLODKINA RAT STRAIN WITH A SINGLE INTRAVENOUS INJECTION
Krivopalov S.A. Yushkov B.G.

Institute of immunology and physiology Ural branch Russian academy of sciences, Ekaterinburg, Sverdlovsk
region, Russia

The cytokines of immunocompetent tissues are important regulators of the immunogenic organs functional
state and plays a key role in the organization of nhon-immunological functions of the organisms, including a central
nervous system (CNS) pathology. The polypeptide cytokines, especially G-CSF, may be used to modulate the
functional state of CNS because it has proven effects — stimulation of neurogenesis, increase neuroplasticity and
counteracts to apoptosis.

The finding of the G-CSF receptor on the surface of nerve cells in specific areas of the brain gives a reason
to sdl.!ggest the direct effect of the colony-stimulating factor on a function of CNS in normal and pathological
conditions.

The main aim of the study was to investigate the effects of G-CSF on the behavior and temporary
characteristics of seizures in male and female Krushinsky-Molodkina (KM) rats (model of audiogenic epilepsy) after
a single intravenous injection.

The study was performed in KM rats of both sexes. Laboratory animals were ranged in age from 3 to 6
months, in weight from 250 to 350 g (males) and from 200 to 300 g (females). One week before, 6 and 24 hours
after intravenous injection of G-CSF (filgrastim, 100 micrograms) the analysis of animal behavior in "open field" test
and predisposition to audiogenic seizures were conducted.
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