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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
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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. Fach
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.

VK 591.1: 616.8 T.T. Typmuc:ml KaHa. 6UOJ. HayK, JOLU.
A.T. CHIIOpeHKOZ KaHA. OUOJI. HayK, JIOLL.

! enponemposcruii nayuonansnoiii ynusepcumem um. O. lonuapa,
P f p
npocn. 1 azapuna, 72, 49010, 2. /[nenponemposck, Vkpauna

? [THenponemposckutl HAayuOHANbHbIT YHUEEPCUME JICENESHOO0PONCHOZ0 MPAHCROPMA
um. B. Jlazapana, yn. Jlazapana, 2, 49010, . J{nenponemposck, Ykpauna,
men.. +38066-393-42-90, e-mail: _annuschka (@mail.ru

AUHAMMUKA INEKTPUYECKOU AKTUBHOCTU TMMMOKAMMA
B YCNoBUAX ANNTENbHOIO BBEAEHUA KO®EUHA

IIpoananusupoBaHbl U3MEHEHMs MOUIHOCTEN BOJH 2JeKTporumnmnokammnorpaMMsel (D1 kpbic n
€€ CHEeKTPAJbHOM KOMMO3HMUMK B YCJIOBHAX JUIMTCILHOro BBejeHUs kodeunHa. [lokazaHo, uro
TOHU3UPYIOUIEE BIMAHNE KOPEUHCOMAEPKALINX BEIIECTB Ha TUMMOKAMIATBEHYI0 HEHpOTPaHCMUCCHIO
MpOABJIACTCA B BUAE AecUHXpoHM3aunu DT, DTo oToOpakacT MULIL OIHO U3 MHOTUX HarpaBicHU
JEUCTBUA ONpesieJIeHHOH (OpMBbl  aJIMMEHTApHOrO CcTpecca, MEXaHU3Mbl KOTOPOIO KacaroTcs
COrJIacOBaHHOM paboThl aKTUBUPYIONIEH U IMMUTUPYIOHIEH CUCTEM MO3I'a BO BPEMEHH.

Knrwuesvie cnosa: NNEKMpUHecKast  AKmueHOCMb, cunnokamn, KO(/)@UH, HopmMmupyemdast
MOUWHOCHb.
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OAUHAMIKA ENEKTPUYHOI AKTUBHOCTI MMNOKAMMNA
3A YMOB TPUBANOIo BBEAEHHA KODEIHY

[poananizoBaHo 3MiHM MOTYXHOCTel XBWIb enekrporinokamnorpamu (EIT) wypis r1a ii
CHIEKTPATbHOI KOMIO3MLII B yMOBax TPUBAIOro BBeaeHHs kodeiny. llokaszano, wo Touisyiounii
BIUIMB KO(ETHOBMICHUX pEYOBHH Ha TiMOKaMMAIbHY HEHPOTPAHCMICIIO MPOSBIAETLCS y BUIMAM
necunxponizauii EIT. Ile BimoGpaxae nume oaMH 3 6GaraThoX HampsAMKiB aii nesHoi ¢opmu
aliMEHTApHOTO CTPECy, MEXaHi3MH SKOrQ CTOCYIOTbCA Y3rO/DKEHOT pOOOTH aKTUBYIOYOI Ta
JMITYIO9OI CHCTEM MO3KY B 4aci.

Kniouogi cnosa: enexkmpuyna akmugHicms, 2inokami, Kogein, HopmMoGaHa NOMYHCHICMb.

BCTYN

EnekrpyyHa akTUBHICTh € CKJIaQHOOPraHizoBaHOK (OPMOIO MPOsBY aHai3aTOPHUX
npouecis 30yUIMBHX TKaHWH. 3MiHa Li€l aKTHBHOCTI MOXE CBIIYUTH MPO TPOTIKAHHA
ajanTalifHUX TPOLECIB, sAKi € Pe3yNbTaTOM il CTpec-pealizytodol Ta CTpec-IiMiTyro4ol
cucteM. OfIHy 3 FOJIOBHUX poJjiel y AaHUX CHCTeMaX Biflirpae rinokammn. Came B rirnokamiii
3a YMOB XpPOHIYHOTO CTPeCy B MEpLIy Yepry PO3BHBAIOTHCS HEHpOAEreHepaTUBHI MPOLECH,
B SAKUX OCHOBHE 3HAYEHHs HAJIEXKWUTh TPHUBAIMM 3MiHAM MEMOpaHHOro MoTeHUiany
HEHWpPOHIB, 10 MOTEHUIIOTE eKCATOTOKCHYHY Iit0 TiTyTamarta Ha HepBoBi KiiTHHU (Frend
and Gulyas, 1997; Fuchs, 2003; De Kloet and Flugge, 2004; Joels, 2004; McEwen Bruce,
2007). Jins maHWUX TIpOLleciB XapaKTepHa TMpOTpecHBHa BTpaTa CTPYKTypH Ta (QyHKUIl
HelpoHiB ax A0 3aruGeni uMX KJIITHH. OueBHAHO, WO pi3Hi QakTopH, fAKi BIUIMBAIOTL Ha
OpraHisaM 3 30BHi, MOXYTb BIUIMBaTH Ha e(eKTHUBHICTb BiJHOBJIEHHA 3pYyLIEHHs
€JIEKTPUYHOTO TOMEOCTa3y.

OnuuMHu 3 Takux ¢GakTopiB € KOGETHOBMICHI pPEYOBHMHM, 11O TOB'A3aHO 3 IX
iHTi6yr0YUM BIUTUBOM Ha (ocdomiecTepasy i B3aEMOIIEIO 3 MyPUHOBUMHU pELENTOPAaMH, IO
B KIHLEBOMY MiACYMKY NpPHU3BOAMTHL [0 MepeBaKaHHA MpoUeCiB 30yIKEHHS B MO3KY
(Andersen and Soleng, 2010). Io Toro »*, NpoTsrom 6araTboX AECATHIIITH HYy>KE 3pOCIO
CNOXKHUBaHHS KO(ETHOBMICHUX MPOAYKTIB, sSKi MalOThb HEHPOCTUMYJIIOIOYI BIACTUBOCTI.
Jlinepamu B UBbOMY CIMCKY NMPOAOBXKYIOTb 3alMlIaTUCA KaBa i uaid. ITapanensHo 3 uum,
30iNbIINBCA PU3MK IHCYNBTIB Ta iHGapKTiB 6€3 BUAUMHX aTepPOCKIEPOTHYHMX 3MiH.

Takox Ha cbOroaHi aoOpe BiAOMO, LIO KaBa BIUIMBAE Ha AKTUBHICTL PUTMIB
rinokamiry. AJoke KaBa MIiCTUTH KodeiH, KMl HeaOWsAK BIUIMBae Ha rinokamn. [lpuyomy,
YUM BULIE 1032 KodeiHy, TUM CUIBHIIMK edekT. Jlyxe BUCOKI A03M BUKIUKAKOTE CHIIbHUIA
pe30HaHC B HEPBOBUX KIITHHAaxX TilOKaMMy, sKi OTPUMYIOTb CEpHO3HMH «KO(hETHOBUH
TMOLUTOBXY, MPOSBJIAIOYM BEJIMKHUIA CIUIECK €JIEKTPUUHOI aKTUBHOCTI MPH CTUMYALIT KITHH
(Vorobjeva and Koljadko, 2007). EnekTpuyHa akTHUBHICTBH rinokamimy, B CBOIO 4Yepry, €
OIHUM i3 TOKa3HUKIB (QYHKUIOHAILHOrO CTaHy, SAKMIl BiAirpa€ BaXJIMBY poOJib Y
ananTaliifHO-KOMIIEHCATOPHUX peaKUiAx opraHiaMy. MoxinuBO, TpHUBajle 3acTOCYBaHHs
Ko(eTHOBMICHMX TPOXYKTIB MOKE TPU3BOAWTH IO HeHpodereHepaTMBHUX 3MiH, W10 B
nepwy yepry Oyne BimoGpakarucs Ha GOpMYyBaHHI €IEKTPUUYHUX MpOUECiB. Y 3B'A3KYy 3
UMM, METOK MpeAcTaBieHOl poGoTu Oy/o MOCHiIKeHHs aKTUBHOCTI TiMmokamna B yMOBax
TpuBanoi Aii kogeiny.
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MATEPIAJTIU TA METOAU OOCHNIOXEHb

JlocnmimpkeHHs: MpOBeACHI BIiAMNOBIAHO A0 ICHYHOYMX MDKHApOAHHUX BUMOI i HOpPM
ryMaHHOIO CTaBJIEHHs 10 TBapuH. ExcnepumeHTH Oynu NMpoBeneHi Ha HeJiHIAHUX 6inux
mypax-caMmisix. Ha mouaTtky pocnimkeHHss BoHHM Oynu 3 macoro 125-140 r. TeapuH
po3ainunu Ha 2 rpynu. J{o nepuioi rpynu yBiMIM KOHTponbHI TBapuHU (n = 20). Hpyra
rpyna (n = 15) Oyna npeacraBieHa TBapUHAMU, AKi OTPUMYBaJIU 3 1KEIO YUCTHI KOdeiH B
kisekocTi 150 mMr/xr/mo06y.

Peectpauiro enekrporinokammnorpamMu (EI'T) npoBomunu B ymoBaxX rocTporo
eKCIIEpUMEHTY B MiArpymi 3 3-5 TBapuH 4Yepe3 KOXHi 2 THXKHI MPOTIrOM YyChOro
JNOCHiKEHHs, sike TpuBajo 8 TwxkHiB. XipypriuHa mMiarotroska no BiaeedeHHs EIT
3ifiCHIOBaNacs Micist BHYTpillHbOuepeBHOro BBeAeHHs 20 Mr/kr keraminy ta 50 mr/kr
TioneHTanmy Hatpito. [Ticns ¢ikcauii TBApUHHU B CTEPEOTAaKCUYHOMY MpHUIaal Ta MPOBEACHHI
TpenaHallil yepena B rinokamri BBOAWIH yHINouspHUuii enekrpon (Hixpom, aiametp 100 Mkm)
BIANOBIAHO [0 CTepeoTakcHM4HUX koopauHat (Stereotoksicheskij atlas.., 2002).
Pedepentnuit enektpon ¢ikcyBajli Ha BYIOHIA paKOBWHI TBapuHH. Bepudikaliro
JIoKaJli3auii KiH4MKa eJIeKTpoia BiABEACHHs MPOBOAWIIN Ha PPOHTANILHUX 3pi3aX MO3KY.

®oHOBY eniekTpHuHy akTuBHiCTh (DPEA) rimokamma peecTpyBali 3a OOMOMOIOKO
CTaHJIAPTHOI'O KOMIUJIEKCHOTO eJIeKTpodi3ioNoriyHoro ycTaTrkyBaHHs. 3arvc TNMOYMHalH,
KOJH B €JEKTPUYHIfl aKTUBHOCTI TillOKaMIa 3HWKaJM HapKOTHYHI BepeTeHa. 3 KOXHOT
TBapUHU NpoBoawIH 1o 10—-12 3anuciB TpuBasicTio o 1-2 XB., siki B HU(poBOMY BUMIIALI
30epirajncss Ha MEPCOHAIBHOMY KOMI'IOTEpi 1 0OpoOnsAnMcs 3a OOMOMOrol Makera
NpUKIIaAHUX nporpamM y ckiani «MathCAD 2001». AHanizyBajli clieKTpaJibHYy MOTYKHICThb
(MxB?) i HOPMOBaHy TOTy>XHicTb (%) xBuns @OEA rinokamMna B pamkax
3araJbHOMPUIHATUX YacTOTHUX Hiana3oHiB (Stereotoksicheskij atlas.., 2002).

CraTucTUUHY 0OpoOKY pe3yibTaTiB HOCHIIDKEHHsS [POBOIAWIM METOAOM TapHUX
nopiBHAHBL. JIOCTOBIpHICTE pI3HUUI MK KOHTPOJBHHMHU N  EKCIIEPUMEHTAJIbHUMMU
IMOKa3HUKaMH{ BH3Haudallu 3a t-kpuTepieM CtrroaenTa (P< 0,05) (Lakin, 1990).

PE3YNbTATU TA IX OBFOBOPEHHA

IMpoBianuM putmoMm s EIT wypiB sk KOHTpOAbLHOI, Tak i kodeiHoBOT rpyn
MPOTArOM YCbOTO E€KCMEPUMEHTY 3ajMluaBcs AenbTa-puT™ (puc. |). XpoHidHe BXKHBaHHS
Kodeiny mpuBomuio a0 goctoBipHoro (P<0,05) 3HMKeHHS OaHUX TOKa3HUKIB SIK B
CIIEKTPAJILHOMY, Tak i B HOPMOBAaHOMY BimHOLIEHHI. Tak, sSKWO MOKa3HUKH HOPMOBAaHOT
MOTY>KHOCTI JenbTa-fiana3oHy B cyMapHid EI'lT TBapuH nepuoi rpynud B cepelHbOMY
KOJIMBAJIMCS B MexaX 66—67 %, To ans wypiB Apyrol rpynu BOHU He NepeBULLyBaiu S6 %.

80 4 106 4

704

wcl?

a 0
Puc. 1. /Iunamika cnexrpasbnoi (¢) i HopMoBanoi (8) noTyxkHOCTI rinokamMina
B A¢/IbTA-4aCTOTHOMY Aiana3oHi TBAPHH KOHTPOJILHOT (6iJ1i CTOBNYMKH) rpynu
i na ¢oni 3acrocyBannsa kodeiny (cipi CTOBNYUKH) NPOTATOM CKCIEPHMEHTY
Io oci abeImc — vac BiJI TOMaTKy TOCTIIKCHHS, THKHI; 110 OCi OPIAMHAT — 3HAUCHHS MOTYKHOCTI, MKBZ, %
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CninpHOWO s 000X TIpyn 3ajMiuajacs cXoka MOWHaMika K CIeKTpajbHOI, TaK i
HOPMOBAHOT MOTY>KHOCTI, siIka 3pocTana 3 2 N0 6 THXHIB 3 NMoYaTKy AOCIIIKEHHs, a Ha 8
TH>KHI 3HIKYBaJIacsl 10 MOYaTKOBUX MOKa3HUKIB.

36iNbIIeHHsT TpeNcTaBIeHOCTI HeNbTa-NodiOHOlT akTHBHOCTI B cyMmapHiii ®EA
rinokamra KOHTPOJILHOI TPyINU TBAapuUH 4Hepe3 6 THXKHIB 3 MOYATKYy €KCIEPUMEHTY MOXKE
CBIAYMUTH MPO MPOLECH CUHXpOHi3alii. BomgHo4ac, BXXUBaHHs KodelHy B MOYaTKOBIH cTamil
ekcriepuMenTy B EIT  neMOHCTpyBajo JECUHXPOHI3YIOUHI BIUIMB AK pe3yjabTaT
MiIBUIIEHHS YaCTOTH MPECUHANTUYHOIO KBAaHTYBaHHs N0odaMiHy.

Y wyacrorHomy niamazoni 3—7 T'u cnocrepiranacs iHIa AWHamika MOKa3HUKIB
CIIEKTpalbHOI | HOpMOBaHOI moOTyxxHOCTe (puc. 2). Ilpn uboMmy cnin 3a3Ha4vydTH, LIO
MpeACTaBJIEHICTE TeTa-MOAIOHOT akTUBHOCTI B cyMapHiii EI'T 6yna MeHII BUpa)KeHOo, HixX
nenpTa-noaioHa aKTUBHICTb.

BokuBaHHA KO(QeiHy MPU3BOAMIO OO TOrO, LIO BXKe 4Yepe3 2 THKHI AOCIIIKEHHs
MOKa3HUKH sK CHEKTpaibHOI, TaK i HOPMOBaHOI MOTYXHOcTi naoctoeipHo (P<0,05)
MepeBULIYBaJld aHaJIOTIYHUI pe3ynbTaT TBapUH KOHTpOJibHOT rpynu. Hanmani (uepe3 4—
6 TIWKHIB BiJl MTOYaTKy AOCIIIKEHHs) Y TBapHUH Apyroi rpynu 6yJio BiIMiYeHO HOCTOBipHE
3HW)KEHHsI TIOKa3HUKIB CIIEKTPaJIBHOT MOTYKHOCTI 110 6 MkBZ, a HOPMOBAHOI MOTYXHOCTI —
no 16—-17 %, mo mis urypiB gaHoi rpynu OyJio MiHIMaJIbHUM B YacTOTHOMY Jiamna3oHi 3—
7 Tu. Ane mxe 4epe3 8 THXKHIB XpPOHIUHOIO BXHBaHHs KodeiHy Oyjo Bia3HaueHO
noctoipHe (P<0,05) 36inpweHHs B 1,5 pasu uux 3HayeHb (MaKCHUMallbHI MOKa3HUKH), AKI
MEepPEeBULLYBaJIM AaHAJIOTIYHI JaHi KOHTPOJILHOI TpynH TBapuH. Takuil pe3yabTaT MOXeE
CBIAYUTH MpO Te, IO B YMOBaX MiABUIIEHHsS YacTOTH MPECUMHANTUYHOIO KBAHTYBAHHA
nodaMiHy Ha TOYAaTKY EKCIIepUMEHTY CIIOCTepirajocsi BHCHa)K€HHs MediaTopa B KiHLI
JOCJIIJDKEHHS] B yMOBaXxX IJTyTaMaTHOM iHiuiauii.

20

0,

Puc. 2. JIunamika cnexkTpajibHOi (a) i HOpMOBaHOT (0) NOTYXKHOCTI rilokamMiia
B TETA-4aCTOTHOMY Jaiana3oHi
IMpumirka. [To3HaueHHs Taki x, 1o i Ha puc. 1.

HaiimeHwie B cymapHiiit @EA rinokamIia TBapuH siKk KOHTPOJIbHOT IpYIH, Tak i THX, 10
SIKHX BXXHBaIM Ko(eiH, Oynu BUpaxkeHi yactoTHi cnektpu 7—-13 I'u i 14-30 I'u (puc. 3 Ta 4), wo
B ULIJIOMY, B YMOBaxX HalIOTO EKCIEPUMEHTYy, OyJlo XapaKTepHUM U eJIeKTPUYHOI
aKTUBHOCTI TOJIOBHOI'O MO3Ky. [Ipu mpoMy, XpoHIYHe BXXHBaHHs KoeiHy TpU3BOIMIIO 0
301IbLICHHS [TOKA3HHUKIB HOPMOBAHOT MOTY»KHOCTI B CyMapHIii elleKTporinokaMnorpami, o
1le pa3 MiOTBEpAWIIO TIepeBakaHHs edeKTiB AecuHXpoHizalii PEA.

Jna anbda-yacToTHOro maiama3oHy y TBapuH Apyroi rpynu OyJjio XapaKTEpHUM
MIOCTYNOBE 3MEHIUECHHs MOKa3HHUKIB sK CHEKTpaJibHOI, TaK i HOPMOBAHOI MMOTY>KHOCTEM
(puc. 3) 3 MakcuMyMmaMM 4depe3 2—4 THXKHI BiJl MOYaTKy HOC/IUKEHHS | MiHIMyMamMu —
yepes 6—8 THXKHIB.
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Takoxx ciia 3a3HaYUTH, IO MOKa3HUKH HOPMOBAHOI MOTYXHOCTI B AianazoHi 7—-13 '
yepe3 2—6 TWXHIB JocnimkeHHs Oynu nocroBipHo (P<0,05) BHIIMMH 3a aHaNOTIYHMIA
pe3yabTaT TBAPUH KOHTPOJIFHOI I'PyNH i B LUIOMY 3MiHIOBayMcs Bi 6 % 1o 11 %. Ane Bxe
B KiHII €KCIIepUMEHTY XpOHIYHe BXXHBaHHsA KodeiHy TNpHU3BOOWIO OO BHUPIBHIOBAHHS
MOKAa3HHKIB SIK CINIEKTPAJIBHOI, TaK i HOPMOBAHOI MOTYXHOCTEH A0 KOHTPOJIbHUX 3HAYCHb.
BaxnuBo BigzHauWTH, 1O 30iUIbIIeHHS ajbda- i OGeTa-momiOHOI aKTUBHOCTI B cyMapHii
EI'T B mopiBHsAHHI 3 KOHTPOJILHOIO IPYIIOK MOKE FOBOPUTH MpPO GiNbLU BUpaXKEHHI BIUIMB
ko(eiHy, kUil 00yMOBIEHO THUIOBUM BIUIMBOM MOro Ha CTUMYJISUIIO MPECHUHANTHYHOrO
KBaHTyBaHHs (eeKT AeCUHXpOHi3alii).

20 4

10 <

a 7]

Puc. 3. lunamika cnekTpajbHOI (a) i HOpMOBaHOI (0) NOTYKHOCTI rimokammna
B aJIb¢a-4acTOTHOMY Aiana3oHi
IIpumitka. [lo3HadeHHs Taki X, mo ¥ Ha puc. 1.

IIpencrarnenicte 6era-nonibHoOi akTUBRHOCTI B cymapHiit EI'T TRapuH apyroi rpynu
He nepeBuuryBana 9 % (puc. 4). o Toro i, 3aranbHa OUHAMiKa K CIEKTPaIbHOI, TakK I
HOPMOBAaHOI IIOTYXHOCTI B JaHOMYy 4YacCTOTHOMY Jiama3oHi Oyja myke cXoxka 3
MaKCHUMYMaMH 4epe3 4 THXKHIB TOCHIIKEHHs, a MiHIMyMaMu — depe3 6 TvxkHiB. [Tpu ubomy
CIiA 3a3HAa4YMTH, LIO XOo4Ya B KiHII €KCIIepUMEHTY i cIlocTepirajiocs BiIHOBJIEHHs OeTa-
nonibHOro puTMy, aje 6e3 NepeBMLICHHS MOYaTKOBUX 3HAUYEHb.

wicld?

.
2

a 6
Puc. 4. Ilunamika cnekTpajibHOI (@) i HOpMOBaHOI (§) NOTYKHOCTI rinokammna
B OeTa-4yacToTHOMY Aiana3oHi
IIpumirka. [TosHaveHHs Taki x, mo # Ha puc. 1.
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BUCHOBKU

VY rpymi TBapuH, sIKi TPUBAJIO OTPUMYBAIH KO(EiH y UMCTOMY BUIJIAAI HA MOYaTKy
eKCIIEpUMEHTY, CIIOCTepirajack AECHHXpOHI3alis pUTMIB TilokaMmIorpamu, ska yepes 8
TIKHIB JOCIiIDKEHHs1 3MiHIOBaJIaCh CUHXPOHI3ali€lo.

PesynpTatt poGOTH MOXKYTH CBIiIYHTH, IO BIUIMB KO(METHOBMICHMX PEYOBHH Ha
HeipodizionoriuHi MOKa3HUKHM EJEKTPUYHOI aKTHUBHOCTI rinokammna ulypis BimoOparae
OIMH 3 GaraTbOX HaNpsMKIB Ail MeBHOT GOPMH aTiIMEHTApPHOIO CTPECY, MEXAHI3MHU SAKOTO
CTOCYIOTBCS Y3roKeHOI po6OTH aKTHBYHOYOI Ta JIIMITYIOYOI CUCTEM MO3KY B Haci.
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