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ELECTRICAL ACTIVITY DYNAMICS OF THE HIPPOCAMPUS
UNDER CAFFEINE INFLUENCE

Abstract. Multiple studies have shown that the hippocampus is a major part of the limbic
system of the brain. It has complex cyclic connections with other brain structures. The hippocampus
is an area that stores the sensory information that is associated with effective programs of behavior.
The projection of this region in the cortex creates a sense of emotional background, which is a factor
of automatic extraction and evaluation of programs, in accordance with past experience, including
programs got with a new consciousness. Neurons of hippocampus differ with a severe background
activity. Up to 60% of neurons in the hippocampus are responding on the sensory stimulation.

Electrical activity is a manifestation of complex shape analyzer processes in stimulating tissues.
Changes in activity may indicate the occurrence of adaptive processes that are the result of stress-
realizing and stress- limiting systems. One of the main roles in these systems plays hippocampus. The
main neurotransmitters of synaptic stimulation in the hippocampus are glutamate. In the hippocampus
under conditions of chronic stress are developing neurodegenerative processes in which primary
importance belongs to prolonged changes in membrane potential of neurons that potentiate the action
of glutamate on nerve cells. Balanced job of synaptic stimulation/inhibition and neurotransmitters
systems is underlying the transmission, processing and storage of information in the hippocampus, as
well as generating its rhythms, which is a kind of clock operating frequencies of the structure of the
brain. Obviously, the various factors that affect the body from the outside can affect on recovery
efficiency of electric shift of homeostasis. One of such factors are caffeinated substances, due to their
inhibitory effect on phosphodiesterase and interaction with the purine receptors, which ultimately
leads to the predominance of stimulating in the brain. In addition, for many decades consumption of
caffeinated products with neuro-stimulating properties have greatly increased. Leaders in this list
remain coffee and tea. Today the well-known biological effects of caffeinated substances are
investigated their chemical composition and process of the transformation in the body. The wide
range of research is due to the high consumption of these substances. The environmental factors
indirectly or directly, in combination or single affect health, and the caffeinated substances can go to
one of the best in strength and impact performance. In neurochemical mechanism of stimulating
effect of caffeine plays an important role its ability to bind to specific ("purine" or adenosine)
receptors in the brain, the endogenous ligand for which is purine nucleoside — adenosine. The

T Tel.: +38066-393-42-90. E-mail: _annuschka_@mail.ru
DOI: 10.15421/031426

ISSN 1726-1112. Ecology and noospherology. 2014. Vol. 25, no. 3—4 107



structural similarity of molecules of caffeine and adenosine contributes to this. Since adenosine is
seen as a factor that reduces the stimulating processes in the brain, replacing its caffeine results in
stimulative effect. Prolonged use of caffeine promotes the formation of new adenosine receptors and
the effect of caffeine gradually decreases. However, the sudden cessation of caffeine consumption,
adenosine covers all receptors that may lead to increased inhibition with symptoms of fatigue,
sleepiness, depression. The relevance of this work is determined by the following observations.
Activating mechanism of action of these substances is launching adaptive responses that represent the
interaction stress-activating and stress-limiting systems. Energy shortage of the last one under these
conditions can appear the cause of many neurodegenerative patalohiy. What may occur in terms of
the electroencephalogramm. Electrical activity of the hippocampus, in turn, is one of the indicators of
the functional state, which plays an important role in adaptive-compensatory reactions. Therefore, we
can assume that prolonged consumption of caffeinated substances can lead to neurodegenerative
changes that will show itself in terms of power on hippocampogramm.

Therefore, the present study has to identify the dynamics of the bioelectrical activity of the
hippocampus of rats under prolonged consumption of caffeinated substances.

Experiments were carried out on non-linear white male rats. At the beginning rats were with
weight 125-140 g. The animals were divided into 2 groups. The first group consisted of control
animals (n = 20). The second group (n = 15) was presented by the animals feeded with pure caffeine
in an amount of 150 mg/kg/day.

Registration of electrohippocampogramm was performed in acute experiments in the subgroup
of 3-5 animals every 2 weeks throughout the study, which lasted for 8 weeks. Background electrical
activity of the hippocampus were recorded using standard electrophysiological complex equipment.
Recordings started when the electrical activity of the hippocampus disappeared drugs spindle. Each
animal spent 10—12 records for 1-2 minutes and then these records are digitally stored on a personal
computer and processed using the application package consisting of "MathCAD 2001". Analyzed
spectral power (mkV?) and normalized power (%) waves of background electrical activity of the
hippocampus within common frequency bands.

In the group of animals that continued to receive caffeine in its pure form at the beginning of
experiment was observed desynchronization of rhythms in hippocampogramm that after 8 weeks of
the study varied synchronization.

The results may indicate that the effect of coffeine substances on neurophysiological
parameters of electrical activity of the hippocampus of rats reflects one of the many lines of action of
some form of nutritional stress, which mechanisms relate to the agreed work and limiting and
activating systems of the brain over time.

Key words: electrical activity, hippocampus, caffeine, normalized power.

YK 591.1: 616.8 T.T. Typuukas' KaHJ. OMOJI. HayK, JIOLL.
A.T. Cm:opemco2 KaH]I. OMOJL. HayK, JIOLL.

I . .
Lnenponemposckuii nayuonanvrwiil ynueepcumem um. O. I'onuapa,
npocn. I'acapuna, 72, 49010, . /[nenponemposck, Yrpauna

? [Tuenponemposcxuii HayuonambHbItl yHUGePCUMen JcenesHOO0POIICHO0 MPAHCHOPMA
um. B. Jlasapana, yn. Jlazapana, 2, 49010, 2. [Jnenponemposck, Ykpauna,
men.: +38066-393-42-90, e-mail: _annuschka_(@mail.ru

OUHAMUKA SNEKTPUYECKOW AKTUBHOCTU MTMMNOKAMMNA
B YCNOBUAX ONUTENbHOIO BBEOAEHUA KO®EUHA

IIpoananu3npoBaHbl H3MEHEHHST MOIIHOCTEH BOJH aekTporunmokamiorpamMmsl (OIT) kpeic u
€ CHEKTPAIbHOM KOMIO3WIUHM B YCIOBHSAX JUIMTEIBHOTO BBeAeHHs KogewHa. Ilokasano, dTo
TOHHM3HpYIOLIee BIHSIHHE KO(EHHCOASP)KAIMX BEIIECTB Ha THUMIOKAMITAIBHYI0 HEHPOTPAHCMHCCHIO
nposiBisieTcst B Bujie AecuHxponusanuu DI T. DTo oToOpakaeT UMb OHO U3 MHOTUX HalpaBlIeHUI
JEeHCTBUSL ompeAeneHHOH (OpMbI aIUMEHTapHOTO CTPecca, MEXaHU3Mbl KOTOPOTO KacaroTcs
COTJIACOBAaHHOW PabOTHI AKTUBUPYIOLIEH M TMMUTHPYIOIIEH CHCTEM MO3Ta BO BPEMEHHU.

Knioueevie cnoea: snexmpuueckas aKmu@HOCMb, 2UNNOKAMN, KOQeuH, Hopmupyemas
MOWHOCHD.
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OVHAMIKA ENEKTPUYHOI AKTUBHOCTI FMMNOKAMNA
3A YMOB TPUBAINOIO BBEAEHHA KO®EIHY

[IpoaHanizoBaHO 3MiHM INOTYXHOCTeH XBWIb enekrtporinokammorpamu (EI'T) mypiB ta ii
CIIEKTpaJIbHOI KOMIIO3MLII B yMOBaxX TpPHBAJIOro BBeieHHs Kodeiny. [TokazaHo, mo ToHi3ytoumit
BIUTHB KO(ETHOBMICHHX DPEYOBHH Ha TillOKAMIIANbHY HEWPOTPAHCMICII0 MPOSBISIETHCS Y BHIJISIL
necunxponizanii EIT. Ile BimoOpaxae nuime oauH 3 0araThbox HampsMKiB il meBHOI (opmu
ATIMEHTApHOTO CTpPECy, MEXaHi3MH SKOTO CTOCYIOTBCS Y3rOMKEHOI pOOOTH aKTHBYIOYOI Ta
JMITYI040i CHCTEM MO3KY B Haci.

Knrouosi cnosa: enekmpuuna akmueHicmy, 2inOKAMN, KOQeiH, HOpMOBAHA NOMYICHICb.

BCTYN

EnexTpruHa aKTHBHICTb € CKJIaJHOOPraHi30BaHOI (JOPMOIO MPOSBY aHAIi3aTOPHUX
npoueciB 30yJIMBUX TKaHWH. 3MiHa 1€l aKTMBHOCTI MOXE CBIMYUTH NPO HPOTIKAHHS
aJlanTaliifHuX TMPOIECIB, sKi € pe3yJbTaToM Aii cTpec-peani3ylodoi Ta CTpec-JiMITyruoi
cucreM. OziHY 3 TOJIOBHHX POJIEH y IaHUX CHCTeMax Biirpae rinokamm. Came B rinmokamii
3a YMOB XpPOHIYHOT'O CTpECY B IIEpIIy Yepry pO3BUBAIOTHCS HEHpPOIEreHepaTUBHI MPOIIECH,
B SKHMX OCHOBHE 3HAYCHHS HAJICKUTh TPHUBAJIMM 3MiHaM MeMOpaHHOTO MOTEHIay
HEHPOHIB, IO MOTCHIIIOIOTH EKCAHTOTOKCHYHY Iif0 TiTyTamaTa Ha HepBoBi kmituHu (Frend
and Gulyas, 1997; Fuchs, 2003; De Kloet and Flugge, 2004; Joels, 2004; McEwen Bruce,
2007). Jna nmaHwX MpoIeciB XapaKTepHa IMPOTPECHBHA BTpaTa CTPYKTYpH Ta (QyHKIIT
HEHpOoHiB aX A0 3aruOerni nux KIiTHH. O4eBHIHO, IO pi3HI (hakTopH, SIKi BIUIMBAIOTH Ha
OpraHi3M 3 30BHI, MOXYTh BIUIMBAaTH Ha e€(QEKTHUBHICTh BiJHOBICHHS 3pYIICHHS
€JIEKTPUYHOTO TOMEOCTa3y.

Opnumu 3 Takux (akTopiB € KO(ETHOBMICHI pEUOBHMHM, IO MOB'A3aHO 3 IX
iHTi0yI0uMM BIUTMBOM Ha (ocdoaiecTepasy 1 B3aEMOAIEIO 3 TypPUHOBUMH PELIENTOPAMH, IO
B KIHIIEBOMY IJCYMKY IPH3BOJUTH /IO NEpPEBaKaHHS MPOLECIB 30y/KEHHS B MO3KY
(Andersen and Soleng, 2010). JIo Toro ’x, npoTsromMm 0araTboX IECATHIITH Jy’Ke 3pOCIIO
CHOXXMBaHHS KO(ETHOBMICHHX TPOAYKTIB, SIKIi MalOTh HEHPOCTHMYJIIOIOYI BIIACTHBOCTI.
Jlinepamu B IpOMY CIHCKY NPOAOBXYIOTh 3aJMIIATHCA KaBa 1 yaid. [lapamensHo 3 mmm,
301IBIIUBCS PU3UK IHCYNBTIB Ta iH(APKTiB 0e3 BUAUMHUX aTePOCKICPOTHIHNX 3MiH.

Takok Ha cporomHi J00pe BigOMO, IO KaBa BIUIMBA€ HA AKTUBHICTh DPHUTMIB
rimokammy. Amke KaBa MICTUTh Ko(eiH, SKuil HeaOmsIK BIUIMBaEe Ha rimokami. [Ipudomy,
YUM BHIIE 1032 Koeiny, THM cribHIIHHA edekT. Jy’ke BUCOKI J03H BUKIMKAIOTh CHIBHUN
PE30HAHC B HEPBOBUX KIITHHAX TilTOKaMITy, SIKi OTPHMYIOTh CEepHO3HMH «KO(heiHOBHI
TMOIITOBX», MPOSIBIISIOYN BEJIMKHI CIIECK €JIEKTPUYHOI aKTUBHOCTI ITPU CTUMYJISLIT KIIITHH
(Vorobjeva and Koljadko, 2007). EnexTpuyHa akTHBHICTH TillOKamIly, B CBOIO 4Yepry, €
OIHUM 13 TIOKAa3HUKIB (YHKI[IOHATBHOTO CTaHy, SKHH BIiAIrpae BaXJIHBY pOJIb Yy
aJlanTariifHO-KOMIICHCATOPHUX DEakKIlisiXx opraHiaMy. MOXIJIMBO, TpHBaIE 3aCTOCYBaHHS
KO(ETHOBMICHUX IPOAYKTIB MOXE INPHU3BOAUTH IO HEHpOJEreHepaTMBHUX 3MiH, IO B
nepiry depry Oyzae BinoOpaxkaTucsi Ha (OPMYBaHHI EJIEKTPUYHMX IPOLECiB. Y 3B'I3KY 3
IIUM, METOIO TIPENICTABICHOI POOOTH OYIIO MOCTiKCHHS aKTUBHOCTI TillOKaMIla B YMOBax
TpuBaoi aii kodeiny.
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MATEPIANU TA METOOU OOCHIAXEHb

JocinipkeHHsT MpoBeeH] BiJIOBIAHO JI0 ICHYFOYMX MIDKHAPOJHUX BUMOT 1 HOPM
TYMaHHOT'O CTaBJICHHS JI0 TBapuH. ExcriepuMeHTH OysM NpoOBejeHI Ha HENiHIMHMX OLIHX
nrypax-camipix. Ha mouatky nocmipkeHHs BOHU Oyiau 3 macoro 125-140 r. Teapun
pozainumy Ha 2 rpymu. Jlo nmepioi rpynu yBIHILIM KOHTPOJbHI TBapuHH (n = 20). [Ipyra
rpyna (n = 15) Oyna npezacraBieHa TBapUHAMH, SIKI OTPUMYBAIIH 3 TKEIO YUCTUH KOodeiH B
KuteKocTi 150 Mr/kr/mo0y.

Peectpamiro enexrporinokammorpamu (EI'T) mpoBogmnm B yMoBaX TOCTPOTO
SKCIIepUMEHTY B MiATpymi 3 3-5 TBapHH 4Yepe3 KOXKHI 2 TIXKHI HPOTATOM YChOTO
JOCTIDKCHHS, sKE€ TPUBAIO &8 TWXKHIB. XipypridHa MAroToBka mo BiasemeHHs EIT
3miiCHIOBANAcs Micls BHYTpilIHBOUYepeBHOrO BBeAeHHA 20 Mr/kr keraminy Ta 50 MI/Kr
TiomeHTairy Hatpiro. [licas ¢ikcarii TBApUHA B CTEPEOTAKCHYHOMY IPHIIAZL Ta IPOBEACHHI
TpemaHaliii yepena B TilmoKaMIT BBOIWIN YHIOISPHUH enekTpox (Hixpom, miamerp 100 Mxm)
BINIOBITHO 1O cTepeoTakcuyHux KkoopmuHat (Stercotoksicheskij atlas.., 2002).
Pedepenthnii enexTpon (QikcyBamM Ha BYIIHIM pakoBHHI TBapuUHU. Bepudikamito
JIOKaTi3alil KIHYKMKa eJIeKTPO/ia BiIBEICHHS IPOBOIUIIN Ha (PPOHTANBHUX 3pi3aX MO3KY.

®onoBy enextpuuHy aktuBHICTH (DEA) rimokamma peecTpyBasii 3a JIOIIOMOTOIO
CTaHAApPTHOTO KOMIUIEKCHOTO €JIeKTPO(i3i0I0riYHOro ycTaTKyBaHHS. 3amuc MOYHHAIH,
KOJIM B ENEeKTPUYHIH aKTUBHOCTI TilNOKamIla 3HMKaIM HAapKOTHYHI BepeTeHa. 3 KOXKHOI
TBapuHU npoBoawH 1o 10—12 3anwmciB TpuBaiicTio Mo 1-2 XB., sIKi B IUPPOBOMY BHUTIISII
30epiraqucs Ha TEPCOHANBHOMY KOMIT'IOTEpi 1 OOpOOISUIMCS 3a IOMOMOTOI0 ITaKeTa
npukinagaux nporpam y ckiaai «MathCAD 2001». AHamni3yBasiu ClIiEKTpalibHY MOTYXHICTh
(MxB?) i HopMOoBaHy TOTyXHICTh (%) xBuams @OEA rinokamma B pamikax
3araJbHONPUHHATUX YACTOTHHX Jiara3oHiB (Stereotoksicheskij atlas.., 2002).

CraTucTu4Hy OOpOOKY pe3yJbTaTiB OCTIKCHHS NPOBOAWIM METOJOM IapHHX
NOpiBHSIHb. JIOCTOBIPHICTh PpI3HUII MK KOHTPOJIBHUMH W  EKCIIEpUMEHTaIbHUMH
MMOKa3HUKaMK Bu3Havasu 3a t-kpurepiem Cteronenta (P< 0,05) (Lakin, 1990).

PE3YJIbTATU TA IX OBIrOBOPEHHA

[MpoBigaum putmoMm s EIT miypiB sik KOHTposibHOi, Tak 1 KogelHOBOI rpym
MIPOTSATOM YCHOTO €KCIIEPUMEHTY 3aJIMINABCs NeNbTa-puT™ (puc. 1). XpoHiYHE BXKMBaHHS
kodeiny mnpuBogmno 1o pocrosipHoro (P<0,05) 3HW)KEHHS JaHWMX IOKA3HUKIB SK B
CHEKTPaJbHOMY, TaK i B HOPMOBAaHOMY BiJHOIIEHHI. Tak, SKIIO MOKAa3HUKH HOPMOBAHOI
MOTYXHOCTI JlenbTa-Aiana3ony B cymaphii EI'T TBapun mepmioi rpymu B cepeaHbOMY
KOJIUBAJIKCS B Mexkax 66—67 %, To U1 IypiB APyroi rpynu BOHU HE NepeBUInyBain 56 %o.
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Puc. 1. Ilunamika cnekTpajabHOiI (@) i HOpMOBaHOI (6) MOTYKHOCTI rinokammna
B JeJ1bTa-4aCTOTHOMY Jialla30Hi TBAPHUH KOHTPOJIbHOI (0i/1i cTOBMYMKH) rpynu
i Ha ¢oHni 3acTocyBanHs KodeiHy (cipi CTOBNYMKH) NPOTATOM eKCIIEPUMEHTY
ITo oci abcuc — 9ac Bijf HOYaTKy JOCIIHKESHHS, THXKHI; TI0 OCi OpIMHAT — 3HAYEHHS TOTYKHOCTI, MKBQ, %

110 ISSN 1726-1112. Ecology and noospherology. 2014. Vol. 25, no. 3—4



CroinpHOIO It 000X TPYIN 3aiUINanacs CXoka IWHaMika sIK CIIEKTPadbHOI, TaK 1
HOPMOBAHOI MOTYKHOCTI, sIKa 3pocTajia 3 2 A0 6 TIKHIB 3 IMOYATKy TOCHTI/KCHHS, a Ha §
THDKHI 3HWO)KYBaJacs /10 HOYaTKOBUX MOKA3HUKIB.

30ibIICHHS TIPENCTABICHOCTI JEbTa-MoAI0HOI aKTUBHOCTI B cymapHii DEA
rirmokamiia KOHTPOJILHOT IPYIU TBapHH uepe3 6 THXKHIB 3 MOYATKY €KCIIEPUMEHTY MOXe
CBIZIYMTH TPO MPOIIECCH CHHXPOHI3aIii. BogHodac, BkuBaHHS KOQETHY B MOYATKOBIH cTafil
exciepumenty B EIT nemoHcTpyBajo AeCHHXpOHI3yIOUMH BIUIMB SIK  pE3yJbTar
TTiIBUIIEHHS YaCTOTH IPECHHANITHYHOTO KBaHTYBaHHS JI0(aMiHy.

VY wyactrotHomy pianmasoHi 3—7 I'm cmocrepiramacs iHIIAa AWHaMiKa ITOKa3HUKIB
CIIEKTpalbHOI 1 HOpMOBaHOI moTyxHocTei (puc. 2). IIpum mpoMy ciij 3a3HAYMTH, IO
MPEJCTaBICHICTh TeTa-MOAI0HO1 akTHBHOCTI B cyMapHiii EI'T Oyria MeHII BupakeHO0, Hixk
IenbTa-nmoai0Ha aKTUBHICT.

BxuBanHA KOQeiHy NPU3BOIWIO IO TOTO, IO BXE depe3 2 THKHI JOCHTIKCHHS
MOKAa3HUKH SIK CHEKTPalbHOI, Tak 1 HOpPMOBaHOI MOTyXXHOCTi moctoBipHO (P<0,05)
TIEPEBUIIYBAIN AaHAIOTIYHUN pe3yabTaT TBAPHMH KOHTpONbHOI Trpymu. Hamami (uepes 4—
6 TWXKHIB BiJI MOYaTKy JOCIHIIPKEHHS) Y TBapyH JPYroi rpynu Oyio BiIMiYEHO JOCTOBIpHE
3HIDKCHHSI [IOKA3HUKIB CIIEKTPATBHOI TIOTYKHOCTI 0 6 MKB%, a HOpMOBaHOI MOTYKHOCTI —
10 16-17 %, mo s 1ypiB AaHoi rpynu OyJio MiHIMAJIBHAM B YaCTOTHOMY Jiara3oHi 3—
7 T'u. Ane Bxe depe3 8 TIKHIB XPOHIYHOTO BXHMBaHHA KodeiHy Oyyio BiJ3Ha4eHO
nocroBipHe (P<0,05) 30inbiienss B 1,5 pa3u nux 3HaueHb (MAaKCUMAJIbHI MOKAa3HUKH), SIKi
TIEPEBHIYyBIM aHAIOTIYHI J]aHI KOHTPOJIBHOI TPynH TBapuH. Takuil pe3ysibTaT MOXe
CBIIYMTH TPO Te, OI0 B yMOBaxX MiJBUIICHHA YaCTOTH NPECHHANTUYHOTO KBAHTYBAaHHS
nmodaMiHy Ha TOYATKy EKCIIEPHMEHTY CIIOCTEpIranocss BHCHAXCHHS MeliaTopa B KiHII
JOCTI/KCHHS B YMOBAX ITyTaMaTHOH iHimiarii.

20 304

_I_

Puc. 2. Iunamika cnekTpaabHOi (@) i HOpMOBaHOI (6) MOTYKHOCTI rinokammna
B TeTa-4aCTOTHOMY Jiana3oHi

IIpumirtka. [To3HaueHHs Taki X, 1o it Ha puc. 1.

Haitmenmie B cymapriit @EA rimokamia TBapyH SK KOHTPOJIBHOI TPYIH, TaK i THX, 10
SIKAX BXKUBAIX Koein, Oyin BupakeHi gacToTHi criektpu 7—13 T'm i 14-30 'y (puc. 3 ta 4), mo
B [IJJOMYy, B yMOBax HAIOTO EKCIIEPUMEHTY, Oyl0 XapakTepHUM Ui EIEeKTPUYHOI
aKTHBHOCTI TOJIOBHOTO MO3KY. IIpy 11bOMy, XpOHIYHE BXXUBaHHS KO(EIHY NMPHU3BOAMIO O
301TBIIICHHS TOKa3HUKIB HOPMOBAHOI IIOTYKHOCTI B CyMapHIil eJIeKTPOTiOKaMIIOTpami, o
11I€ pa3 MiATBEPIIIIO TIepeBakaHHs eekTiB aecuuxpoHizaiii DEA.

s anb(a-4acTOTHOTO Jiama3oHy y TBapHH JPyroi Ipymud OyJio XapaKTepHUM
MOCTYIOBE 3MEHIICHHS MOKAa3HUKIB SIK CHEKTPaJbHOI, TaKk 1 HOPMOBAHOI NOTYKHOCTEH
(puc. 3) 3 MakcuMmyMmamu depe3 2—4 TIDKHI BiJl OYATKy JOCIHIIKEHHS 1 MiHIMyMaMmu —
gyepe3 6—8 THXKHIB.
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Takox ciig 3a3HAYUTH, IO TTOKA3HUKHA HOPMOBAHOI MOTY>KHOCTI B mianma3oni 7—13 I'n
gepe3 2—6 TWKHIB HocmipkeHHs Oymu goctoBipHo (P<0,05) BummMu 3a aHamorigHumit
pe3ynbTaT TBAPHH KOHTPOJIBHOI IPYIH 1 B IIOMY 3MiHIOBasucs Bif 6 % 1o 11 %. Ane Bxe
B KiHIl EKCIIEPUMEHTY XPOHIYHE B)XXHMBaHHS KO(EiHy NPHU3BOAWIIO 10 BHPIBHIOBAHHS
MOKA3HUKIB SIK CIIEKTPAILHOI, TaK 1 HOPMOBAHOI MOTY>KHOCTEH 10 KOHTPOJIbHUX 3HA4YEHb.
BaxximBo Big3HauWTH, O 30UIbIIEHHS anb(a- 1 OeTa-moAiOHOT aKTUBHOCTI B CyMapHii
EI'T B mopiBHAHHI 3 KOHTPOJIBHOIO TPYIIOI0 MOXKE TOBOPUTH PO OUIBII BUPa)KEHUH BIUIUB
Koeiny, skuii 00yMOBJICHO THIIOBHM BIIMBOM HOT0 Ha CTHMYJISLIIO NPECHHANTHYHOTO
KBaHTYBaHHS (€EKT JeCHHXpOHi3arlii).

20 4

»
I./U %

10

pacl3?

Puc. 3. Ilunamika cnekTpajiabHOi (¢) i HOpMOBaHOI (6) MOTY:KHOCTI rinokammna
B aJb()a-4acTOTHOMY JAiana3oHi
[pumitka. [To3HaueHHs TaKi Xk, 1110 1 Ha puc. 1.

[IpencraBnenicts Gera-moaiOHOi akTHBHOCTI B cymapHiit EI'T TBapun npyroi rpynu
He mepeBunryBana 9 % (puc. 4). Jlo Toro x, 3arajdbHa TUHAMIKA SIK CHCKTPAIBHOI, TaK 1
HOPMOBAHOI IIOTY)KHOCTI B JaHOMy 4YacTOTHOMY Jiama3oHi Oyna myxKe CcXoxa 3
MaKCUMyMaMH 4depe3 4 TH)KHIB JOCHTIDKeHHS, a MiHIMyMaMu — depe3 6 TmwxkHiB. [Ipu npomy
CIIJl 3a3HAYUTH, M0 XOYa B KiHII €KCIIEPUMEHTY i CIIOCTepiranocs BiTHOBIEHHS Oera-
MOIOHOTO PUTMY, aie 0e3 MEePEBUIICHHS TOYaTKOBUX 3HAYCHb.

wihh?

HH
H

a 0
Puc. 4. Ilunamika crniekTpajabHOI (@) i HOpMOBaHOI (6) MOTYKHOCTI rinokamma
B 0eTa-4aCTOTHOMY Jiana3oHi
Ipumirka. [To3HaueHHs Taki X, o it Ha puc. 1.
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BUCHOBKU

VY rpyni TBapuH, SKi TPHBAJIO OTPUMYBAIN KO(EiH y YMCTOMY BHIJISAII HA MOYATKY
eKCIIePUMEHTY, CIIOCTEepirajach JECHHXPOHI3allis PUTMIB TiMOKaMIOrpaMu, ska yepe3 8
THOKHIB JIOCTIDKCHHS 3MIHIOBAJIACH CUHXPOHI3AIIETO.

Pesynprat po0OTH MOXYTh CBIIYHTH, IO BIUIMB KO(ETHOBMICHMX PEYOBHH Ha
HeWpoQi3i0JI0TiYHI MMOKA3HUKH ENeKTPHUYHOI aKTHBHOCTI TilOKamIa HIypiB BigoOpakae
OIIMH 3 0araTboX HAIPSAMKIB Aii MeBHOI (OPMHU aliIMEHTAPHOTO CTPECY, MEXaHi3MH SKOTO
CTOCYIOTBCS Y3TO/KEHOI pOOOTH aKTHBYIOYOI Ta JIIMITYIOUOi CHCTEM MO3KY B 4aci.
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