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TOMorpadis

BMKOpPUCTOBYETLCA AASl BUMIPIOBAHHS:

- MeTaboaizmy rarokosu

- 3aCBOEHHS KMCHIO

- PerioHaAbHUIN LepebpaAbHUI KPOBOTOK

- 3B’A3yBaHHA 3 peLenTopamm

Ko’kHa 3 LMX TEXHIK AO3BOASIE pOOUTU BUCHOBOK
NPO AOKaAi3aLlito HEMPOHHOI aKTUBHOCTI, 6a3ytoumchb
Ha NpUMYLLEHHI, LLLO BOHA CYNPOBOAYETLCA 3MIHAMU B
MeTaboAi3Mi, CNOXKMBaHHI KMCHIO 260 KpoBOTOLL.



@ The JAMA Network

From: Brain Serotonin2 Receptors in Major Depression: A Positron Emission Tomography Study

Figure Legend:

Representative areas of significant decreases in serotonin, receptor binding potential on the sagittal renderings of the brain (A, x =
-38; B, x=4; C, x = -48; D, x = 48) in 20 depressed patients. Coordinates are in millimeters from the origin at the midpoint of
anterior commisure, in the coordinate frame used in statistical parametric mapping (SPM 96) software.



@ The JAMA Network

From: Brain Serotonin2 Receptors in Major Depression: A Positron Emission Tomography Study

Arch Gen Psychiatry. 2000;57(9):850-858. doi:10.1001/archpsyc.57.9.850

Table 3. Cluster Size, P and z Values, Coordinates With Pand zValues, and Serotonin, Receptor Binding Potential for Brain
Regions With Highest Decreases in Binding in 20 Depressed Patients Compared With 20 Healthy Controls*

Voxels

Serotonin, Receptor Binding Potential

Cluster T ] Coordinates
I ] Depressed Healthy Control ———
Size zScore Corrected P zScore Corrected P Patients Subjects Difference, % X Yy z Brain Region
37 244 3.63 <.001 3.63 .01 2.0658 + 0.5559 2.6998 + 0.9135 -23.5 -32 22 -6 Leftinferior frontal
gyrus
3.59 .02 1.9335 + 0.5856 2.6477 + 0.9585 -26.9 8 38 8 Right anterior
cingulate
3.56 .02 2.2644 + 0.6671 2.9075+ 0.7970 -22.1 -48 -56 -14 Left fusiform gyrus
3.54 .02 2.0382 + 0.5250 2.6206 + 0.8789 -22.2 54 -14 -28 Rightinferior
temporal gyrus
3.54 .02 2.1894 + 0.6559 2.8868 + 0.9522 -241 6 40 -10 Right medial frontal
gyrus
3.52 .02 1.9506 + 0.6200 2.6899 + 1.0128 -27.4 6 16 30 Right cingulate gyrus
3.47 .02 2.0276 + 0.6325 2.6996 + 0.9556 -24.8 -22 58 6 Left superior
temporal gyrus
3.46 .02 1.9740 + 0.5189 2.5553 + 0.8495 -22.7 60 -54 -10 Rightinferior

temporal gyrus

*Coordinates are in millimeters from the origin at the midpoint of anterior commisure, in the coordinate frarne employed in statistical parametric mapping

(SPM 96).

Table Title:

Cluster Size, P and z Values, Coordinates With P and z Values, and Serotonin, Receptor Binding Potential for Brain Regions With

Highest Decreases in Binding in 20 Depressed Patients Compared With 20 Healthy Controls*



[1o3uTpoH-eMiciHa ToMorpadis

® AQiHHICTb XiMIYHUX peyoBMH AO crieumdivyHoro
TUNY HEUPOTPAHCMITTEPHMX peL.enTopiB
AO3BOASIE YYEHUM i3 iHWIOro BOKyY MIAIMTU AO
BUBYEHHS QyHKLIIOHYBaHHS Mo3Ky. Lle Ao3BoAsie
3pobunTH paAloaKTMBHe MapKyBaHHH
KOMMOHEHTIB, AKi 3B’A3YI0TbCS i3 peLenTopamum.
Taki MapKoBaHi pe4OBMHM BHOCATb Y KpPOBOTOK
32 AOMOMOTOIO OAHiE€l iH eKLiil (BoAlocHO) abo
NOCTIMHOI IHPY3il AOKM IX KOHLUEHTpaLisd B MO3KY
He cTaHe cTabiabHoOlO. Ller MmeToa MoOXKHa
BUMKOPUCTOBYBATU AAS Bi3yaAi3aLlil LLLiAbHOCTI
cneundiyHoro TMNy peu.enTopis NO BCbOMY
MO3KY



[lo3uTpoH-eMiciMHa ToMorpadis
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[lo3uTpoH-eMiciHa ToMorpadis

® CTBOpPIOETLCA PaAiOaKTUBHA peYOBUHA
LUASIXOM MPUEAHAHHSA i30TOMY AO MOAEKYAM

(I18F 13C, 123], 150)

® B opraHismi (Mo3Ky) i3oTon po3napa€eTbes 3
BUBIAbHEHHSAM MO3UTPOHY Ta HEUTPUHO

® [10o3UTPOH 3iILUTOBXYETLCS 3 EAEKTPOHOM 3
BUBIAbHEHHSIM ramMma KBaHTIB (2X
BUCOKOEHepreTMYHUX GOTOHIB)

® 3aBASKM TOMY, LLLO BOHU 3aBXKAM
PO3AITAIOTLCS B MPOTUAEXKHUX HAMNPAMKAX, IX
peecTpauif A03BoAsiE popmyBaTh 3D
306paXkeHHs



MarHiTHO-pe3oHaHCHa ToMorpagis

® AnapaTt CTBOPIOE CMAbHE MarHiTHe noae >1,5
Tecaa, wo B 30 Tuc. pasiB NOTyKHiwe 3a
MarHiTHe noAe 3eMAi.

® MarHiT siBAsie cobol HaANpPOBIAHMKOBI
3aMKHeHI MeTAl ApPOTY, Yepes fKi
nponyweHUN eAeTPUIHUN CTPYM.

® Marnit 8 MPT anapati BUMKHYTM HEMOXKAMBO
MOKU KOTYLUKA 3HAXOAUTLCS Y PIAKOMY reAil.

® Llle oAHi€lo KOTYLLKOIO € aHTEHA, SIKa
reHepye paAioYacTOTHI IMMYAbCK.




MarHiTHO-pe3oHaHCHa ToMorpadis

IlcHytoTb 3 MPT pexkumm, ski 6asytoTbcsa Ha MexaHi3Max
peAakcauil (MoBepHEHHSA AO CTaHy CMOKOIO)

|. «cniH-pewiTo4YHa» peAakcaLisi BAHUKAE, KOAU CMiHU
BIAAQIOTb CBOIO €HEprilo Ta NOBEPTAIOTbCA AO CBOrO
3BMYaMHOro KBaHTOBOIO CTaHy. [ pMBaAICTb LLi€l
peAakcauil MaXK Hassy T | peAaakcauinHMM Yac Ta BiH
32A€XUTb BIA LLIABHOCTI MIKPOCKOMIYHOIo CepeAOBMLLA
NPOTOHIB BOAU (MPOTOHU B aTOMaX BOAHIO) B
AOCAIAXKYBaHiM TKaHUHI. LLe Bbyae BiaobpaxkaTucs B
PI3HULLI MI>K MO3KOBUMU CTPYKTYPaMU, TaKUMU fIK Cipa
PEYOBUHA, AKA Ma€ BiAbLL BUCOKMIM MPOLLEHT BOAM Y
NOpiBHAHHI 3 BiAoto pedoBUHOLO. [TOCAIAOBHICTD
iIMAYABCiB, YYTAMBUX AO BiAMIHHOCTEN B TPUBAAOCTI T |
peAakcauil HasuBatoTbea « I | -3BaxkKeHUMMNY
306paKeHHSIMU Ta BOHU 3a3BUYaM BUKOPUCTOBYIOTHCS
AASl CTPYKTYPHUX CKaHYBaHb 3 BEAUKUM PO3pillEHHAM



MarHiTHO-pe3oHaHCHa ToMorpagis

2. CniH-cniHoBa peAaKcauisi BUHMKA€E B MOB3AOBXKHbOMY
HanpsIMKY NO BIAHOLLEHHIO AO BEKTOPY HaMarHi4eHoCTi.
CAia HarapaTu, WO BEKTOP HAMarHi4YeHOCTi, AKUM
CTBOPIOE CUTHAA, CKAAAQETbCS 3 CYMM aHCaMbALO
AMIOAIB SIKi NpeLecytoTb 3 33AaHOI0 YacToTolo. Lis
peAakcaLisi BUHMKAE Yepe3 Te, WO AeAKi CriHu
obepTaloThCA LWBMALLE 32 iHLI Y MOB3AOBXHIM
NAOLLUHI. KOAM Lie TpanAseTbCs, aHCaMbAI chiHiB
BUXOASTb 3 $asm OAMH 3 OAHUM i 3HUXKYIOTb CYMapHUM
BEKTOP HaMarHi4YeHOCTi. 3anyCKaloYMM MEXAHI3MOM AAS
LLbOro BUAY PeAaKcaLil € 3iITKHEHHSA MiXX MOAEKYAaMMU,
O CNPUYMHIOE BUXIiA 3 da3un. HacToTa, 3 AKolo Le
TPanASIETbCSA, HA3NMBAETbCA 2 peAakcauiMHOIo
YyacToTolo. B pi3HMX TKaHMHaX Len MOKa3HUK MOXKe
6yTH pi3HUM | AAS BUSIBY LLbOrO BUKOPUCTOBYIOTb « T 2-
3BaXKeHI» CKaHYyBaHHS



MarHiTHO-pe3oHaHCHa ToMorpadis

LLle oAMH BUA peAaKcauil CpUYMHIOIOTb
AOKaAbHi HErOMOIreHHOCTi B MarHiTHoMy noai. Lli
BapiaLlil CNPUYUHIOIOTb Te, LLLO AESKi MPOTOHM
npeuecyoTb WBMALLE 32 iHWiI. [1poTsarom
AEKIABKOX MIAICEKYHA NMPOTOHU BUMAAQIOTD i3
dasm OAMH 3 OAHUM i NOB3AOBXHIM KOMMOHEHT
BEKTOPY HamarHi4yeHoCTi 6yAae 3MeHLyBaTUCH
LBUALLIE, HIXK LLe OYIKYETLCA MPpU CTAaHAAPTHOMY
T2. Lli 3miHu BiaHOCATE A0 T2% i IX MOXXHA
BUKOPUCTOBYBATU AAA AOCAIAXKEHHS 3MiH Y
CMiBBIAHOLLEHHI OKCUTE€HOBAHOrO |
HEOKCUreHOBAHOIO reMOorAobiHy, siKi
BiAOOpaXkaloTb piBeHb MeTaboAIZMy MO3KOBOI
TKaHWHU. LLi ckaHyBaHHS Ha3uBaloTb

«PYHKLIOHAABHMMMUY Ta BUKOHYIOTb Npu ¢MPT
BOLD
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MarHiTHO-pe3oHaHCHa ToMorpadis

T1 weighted

TR : 364 ms
TE : 151m8

Or Proton-density
weighted:

TR: 2000-3500 ms
TE: 15 ms

MRI Brain by Sudil




MarHiTHO-pe3oHaHCHa ToMorpagis

Post Contrast sagittal T1 Wtd M.R.L
Section at the level of Thalamus

28. Superior Sagittal
Sinus 33. Thalamus

29. Occipital Lobe 34. Temporal Lobe

30. Choroid Plexus 35. Internal Capsule

within the occipital 36. Putamen
horn

31. Internal Cerebral

Fig. 1.6 Post Contrast Axial MR Image of the brain Vein
32. Frontal Horn

37.Caudate Nucleus
38. Frontal Lobe

9/3/2013 MRI Brain by Sudil




MarHiTHO-pe3oHaHCHa TomMorpadis

Weighted Weighted Weighted




MarHiTHO-pe3oHaHCHa TomMorpadis

HarbiAbl BaXKAMBI TaKi NapaMeTpu fK:
® Repetition time (TR) — yac nosTOpYy iMNyAbCiB
® Echo time (TE) — yac BiAAYHHA cuMrHaAy

Spin-echo Pulse Sequence
Single Echo T1-weighted

~ mll ul

< TR > I
«TE»I
Signal —’;’WV 4WV‘
1‘31 Zﬁd

echo acho
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Coronal view depicting relatively greater activation in the left amygdala (AMY) in MDD participants in
response to block of sad images, relative to blocks of neutral images, during runs without target events (i.e.,
runs 6 and 7). Cluster mean threshold Z>2.3 and a cluster-corrected significance threshold of p<0.05.The
coordinates of peak activation in the left AMY is 32 mm, 63 mm, 25 mm. Bottom. Coronal view depicting
relations between Beck Depression Inventory (BDI) scores and midfrontal activations to target events
embedded within blocks of sad images in the MDD group (left) and scatterplot of this relation (right). Note:
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Group differences in overall activity (red overlay), arousal-related activity
(blue overlay), and valence-related activity (green overlay). Parameter
estimates (arbitrary units) for each trial type during the first session are
plotted for controls (CTL) and depressed patients (MDD)



Percent BDI Improvement
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fMRI Activity: Overall Contrast
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Regions within the Group Difference ROls that showed a correlation between MDD patients'
pre-treatment contrasts and subsequent symptom improvement after CBT. Scatterplots denote
percent improvement in BDI scores along the x-axis, and parameter estimates (arbitrary units)
corresponding to: a) overall activity within the vmPFC RO, b) valence-related activity (negative vs.
positive) within the left ATL/ vIPFC ROI, and c) valence-related activity within the right dIPFC ROI.
Red denotes results stemming from the overall contrast, whereas green denotes results stemming
from the valence contrast. Scatterplots and associated correlation coefficients illustrate the
relationship between symptom improvement scores and the voxels that were identified as
significantly correlating with those scores
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fMRI Activity: Valence Contrast
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Regions within the Group Difference ROIs whose activity
patterns varied as a function of treatment in MDD patients.
Parameter estimates (arbitrary units) for each trial type during
the first (pre-treatment) and second (post-treatment) sessions
are plotted for MDD patients with functional data from both
scans, a subset of the patient group presented in Figure |. Error
bars denote standard error of the mean.



BiaAHOCHiI xapakTtepuctukm I'NET ta §MPT

[IET GMPT

KapryBanus penentopis i iHIINX HEHPOAKTUBHUX [ToBTOpHI CKaHyBaHHS

CIOJIYK

IIpsime BUMiprOBaHHsS MeTAa00J/1i3MY I[VIIOKO3H Mo:xnrBHiA aHAMI3 OAHOTO 00’ €KTY

Hemae enexkTpoMardiTHux apreakTiB; Kpamuu Binbin BUCOKe MPOCTOPOBE PO3PIlLICHHS
CHUI'HAJI HABKOJIO CHHYCIB MO3KY

Tuxe cepenoBuiie 1 ayliajJbHUX 3aBIaHb binbin BuCcoke TeMmopanabHe po3pilieHHs

Jlerko KOMOiHY€ThCS 3 METO0M BUKJIMKAHUX BcTranoBneHHs: reMOAMHAMIYHOI BIAMOBII Ta BUOKPEMIICHHS
OSBRI T e R0 B (i Y1 e 88 6T 01 AT 11 (U 3MIHHKX, 3B’ SI3aHUX 13 CTUMYJIOM Ta 3aBJaHHSIM.
HEMAa€ MATHITHOTO IMOJISA

MokHa BUKOPUCTOBYBATH VIS BUMIPY MeTA00Mi3My VIR cER0111:000): 20078151 I T 1B : e TAY (0k): B I N BT S
CTaHi CIIOKOI0 TA NMOPiBHIOBATH i3 CKAHYBAHHAMM, perioHaMu MO3Ky

3HATHMH Yepe3 JeKijJbKa JHIB a00 JOBrux nepioais B

paMKax ojHiei cecii



AndysHa cnekTpaAbHa ToMorpadis




AndysHa cneKkTpaAbHa ToMorpadis

Lls TexHika AO3BOASIE iAEHTUPIKYBATH LLASXU BiAOI pEHOBUHMU Y
MO3KY AIOAMHU | 3MIHU Y LLUX CTPYKTYpPax MiA AI€IO pPi3HU
3MiHHMX (HarnpUKAQA, Bik 260 TpeHyBaHHs). AndysHa
cnekTpaabHa Tomorpagis (ACT) e pisHouaom MPT, sika
6asyeTbcs Ha NPUHLMNI ANPY3iT MOAEKYA BOAM Y BiOAOFIHHNX
TKaHMHax. Tak, 6iAs TpakTiB 6irol pevoBUHU AUDY3ia HaMbiAbLL
AETKO MAE Y3AOBX LUX LUASIXiB, YTBOPIOIOYM TEH30P AUPY3il
(reHepaaizaLilo BEKTOPY), AKMIM Byae BEAUKMM MO OCi TPaKTYy Ta
MaAUM — Y iHWKX HanpsMmax. B HayKoBUX cTaTTaX B TaKmX
CKaHYBaHHSIX 3a3BMYal KOMMOHEHTM Ha OCAX X, Y, Z MO3HAYaloThb
Pi3HUMU KOAbOPaAMM, TAKUM YMHOM, LLIAUM BAOKA MO3HAYEHUM
OAHIM KOAbOPOM O3Hauae, Lo MYYKOBUU TPAKT UAY B3AOBXK OCI
X,y 260 z Ha 306parKeHHi.

ACT MoKHa BUKOpPUCTOBYBAaTU AASl BUBYEHHS CTPYKTYPM
MYYKOBMX TPaKTIiB Y 3AOPOBUX OCib6 abo NoNyAALLisSX NaUi€HTIB,
abo BiH MOXXe AOMOBHIOBATM iHLUI Bi3yaAi3aLiMHi MeToAM.
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VBM-style analysis of GM changes with age. (A) Coloured voxels show regions demonstrating
significant negative correlations between GM volume and age (p < 0.05, fully corrected for
multiple comparisons across space). Clusters are overlaid on the MNI152 template brain.
Images are shown in radiological convention. (B) Plot to illustrate relationship between age and
mean GM volume across all significant voxels. The orange triangles represent female subjects.



MeToA BUKAUKAHUX MOTEHLIaAIB

Stimulus Onset Task-Dependent Post-Response
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HenponAacTHU4HICTb

3AATHICTb MO3KY Yy ByAb-KOMY BilLli
3MIHIOBAaTUCDH Y BIAMOBIAb Ha MOAPA3HUKMU
AK AAS aAanTaLlil, Tak | BIAHOBAEHHS BiA
MOLUKOAMKEHb.



HenponAacTUYHICTb BKAIOYAE

® HenporeHes — yTBOpeHHSA HOBUX
HEMPOHIB Ta FAIAABHUX KAITUH.

® YTBOpEHHS CMHanMCiB, IX MOAMPIKaLLiA Ta
eAlMiHaLis

® PeMoaeAlOBaHHA AEHAPUTIB

® AKCOHaAbHWUM CRAPYTIHT

® Mirpauito HeMpoHiB



AKCOHaAbHWM CMPYTIHT

[lpouec, niA Yac SKOro NMoBHICTIO
ANdepeHLIMOBaHUM HEMPOH KBMUKAE» HEMPOHHY
nporpamy pocTy, CTBOPIOE KOHYC pPOCTY Ta
NMOAOBXYE aKCOH aBO MOro KoAaTepaAb AAS
CTBOPEHHS1 HOBUX 3B’A3KIB. K MPMKA2A MOXKHa
HaBeCTU 3MIHU NICASA IHCYAbTY, KOAU HABKOAO
YPa>KeHOI 30HM YTBOPIOETLCS FAiaAbHUM «pybeL,by,
AKUN PO3LLUUPAETLCA Ha AEKIAbKA COTEHb
MiKpoMeTpiB B nepiiHPapKTHY Kopy. B uin 30Hi
YTBOPIOIOTbCSA CreLiaAbHi iHTiOyloudi Ta NiATPUMYIOUI
PICT MOAEKYAU, AKI YTBOPIOIOTb CMNeLiaAbHY 30HY,
LLLO AO3BOASIE BIAHOBAEHHS aKCOHY.



HenporeHes

Y AOpPOCAOMY MO3KY BiAOYyBa€eTbCS

® HapoarkeHHs

® Mirpauis

® Ao3spiBaHHs

® OyHKUiOHaAbHA iHTerpauia HOBUX HEMPOHIB

AAS AOCAIAXKEHHS LbOrO nMpoLiecy
BUKOPUCTOBYIOTb MiYeHMM BpOMOAEOKCiypPIAUH
(BrdU), cMHTETUYHUI HYKAEOTUA, SSKUM

BOYAOBYETbCS Y KAITUHMU, AKi AIAATbCS Ta
3aMiHIO€ TIMIAUH



HenporeHes

Hapasi BiAoMO, LLO yTBOpEHHS HOBUX
HEMPOHIB BiADOYBa€eTbCA Y 2X AiASHKAX:

® Cyb6BeHTpMKYASPHA 30Ha, BiAg HIOXOBOI
unMbyAmuu (SVZ)

® CybrpaHyAsipHa 30Ha 3y64aTol 3BUBUHM B
rinrokamni

® € AOKa3n M LWWOAO IHWUX AIASSHOK



It is now generally accepted that adult neurogenesis occurs in two locations in all mammals,
including humans. Neurons born in the subventricular zone adjacent to the caudate (solid blue
area) migrate ventrally, then rostrally (blue dashes), to be incorporated into the olfactory bulb.
Neurons born in the subgranular zone of the dentate gyrus (solid yellow area) are incorporated
into the dentate gyrus (yellow dots).Although controversial, there is evidence in adult primates
for generation of new neurons in other ventricular regions (solid orange areas) and incorporation
of new neurons into other cortical and subcortical areas (orange dots)



Estimate % of Gray Matter Volume
neurons ~73%
dendrites

7.8% cell bodies

glia ~14%
astrocytes

satellite
oligodendrocytes

microglia

other ~18%
extracellular space

0.5%

Imaging-based studies provide estimates of gray-matter volume associated with
particular psychiatric disorders or treatments, but do not allow identification
differences at the cellular level. Of particular interest is whether reduced neuronal
numbers are likely to be present in areas with less gray-matter volume.A recent
review provided estimates of the volume fractions occupied by the major constituents

of cortex (right). Note that much of the cortical volume is occupied by neurons
(shades of pink).Their analysis concluded that most gray-matter volume differences
reported in depression are likely due to synaptic pruning and dendritic regression,
rather than cell loss




Control CMS CMS + Tx

V
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dendritic length
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spine density

Exposure of rats to 6 weeks of unpredictable chronic mild stress (CMS; pink) induces
depressive-like behaviors (e.g., anhedonia, learned helplessness) and multiple detrimental effects in
the hippocampus and medial prefrontal cortex (mPFC), including decreases in neurogenesis,
dendritic length, and synaptic density, as compared with control conditions (white). Both
behavioral and structural deficits can be reversed by administration of antidepressants (Tx) during

the final 2 weeks of CMS (CMS + Tx; blue).Schematic representations of mPFC neurons under the
three conditions illustrate average dendritic changes.The authors of this study noted that these
results were independent of neurogenesis, suggesting that restoration of normal dendritic length
and synaptic density underlie behavioral recovery




EAekTpoeHuedarorpadis

® AeabTa-putm (1-4 I'Ll). AcouinoBaHum i3 CHOM y
3A0poBux ocib. Okpim Toro y Aoopocamx oci6 noro
CUAQ 30iAbLLYETHCA NPU MOLUKOAXKEHHSAX MO3KY Ta
NyXAMHaxX. [cCHye 3B’A30K MiXK A€AbTa-aKTUBHICTIO Ta
MeTabOAIZMOM FAIOKO3M (3BOPOTHSA Kopeasuis). Llen
PUTM € MepeBakHO iHribytounm

® Teta-putm (4-8 T'LL). Ipn 6apbopocTi icHye 2
OCHOBHMUX BUAU TeTa-puTMmy. [lepumn,
PO3MOBCIOAXKEHUM MO BCbOMY MO3KY, MOB’SI3aHUM i3
COHAMBICTIO Ta NOpYLIEHHAM 0BpobKM iHpopmalLil.
APpyrun, AKMM peecTpyeETbCSA NEPEBAXKHO Y CEPEAHIM
nepeAHin AIASHLLI MO3KY, - i3 POKYCyBaHHAM yBaru,
PO3YMOBUMM 3YCUAAAIMU Ta ePeKTUBHOIO 0OpobKolo
AQHUX LLOAO CTUMYAIB.



EAekTpoeHuedarorpadis

Arbda-puTm (8-12 T'LL). Y 3p0poBu ocib peectpyeTbes y
CTaHi po3cAabAaeHol 6aAbOPOCTi Ta MPU 3aMAIOLLLEHNX OYaX.
Moro akTUBHICTb GiAbLLA B 3aAHIX AIASIHKaX KOPM.
AcouinoBaHUM i3 PyHKLLIOHYBaHHSIM 30POBOI CUCTEMM 32
BIACYTHOCTI Bi3yaAbHUX CTUMYAIB.

Beta-putm (13-30 I'Ll). PeecTpyeTbca nepeBarkHo y
$pPOHTAABHO-LLEHTPAaAbHMX AIASIHKAX MO3KY Ta BiaObOparkae
3araAbHy 36yAAUBY aKTMBHICTb MO3KY. [locuAIOETBCA NpK
dOKycyBaHHi yBaru 3a 3sBM4aMHOMY 3O0YAXKEHHI y CTaHi
6aAbopoCTi.

[amma-putm (36-44 T'LL). lNocnaeHHs BiaMiYaeTbCs npu
$oKyCyBaHHi yBaru, 30yAXeHHI, iHTerpyBaHHi pisHuX
aCMeKTiB CTUMYAY Y OAHE LiAe, 06pobLi ceHcopHoI

iHpopMaLiil.



CUHaNTHUYHA NAACTUYHICTD

[lpouec, nia Yac AKOro CMHaANTUYHI 3B’A3KMK
3MiLHIOIOTbCA 2060 NocAabAtotoTbeA. BiH €
KAIOUOBMM MEXaHi3MOM AASl 36eperKeHHs
iHpopmauiii B LIHC.

BiH BKAlOYaE:

® AOBroTtpuBaAy NoTeHLiaLilo — AOBFOTPMBAAE
NOCUAEHHS 30YAAMBOI CMHANTMYHOI NepeAavYi.

® AOBroTpuBaAy Aenpecito — AOBrOTPUBAAE
NPUrHIYEHHS CMHANTUYHOI NepeAadi.



CUHaNTHUYHA NAACTUYHICTD

HanbiAbw BAAAO LLEeM nMpoLuec ONUCYE 3HAMEHUTUM
noctyAaT AoHaabaa Xebb6a (Donald Hebb, 1949), akui €
OAi€l0 3 HaMbiAbLL BXXMBaHUX ppa3 B HEMPOHaYLLi:

«KoAM aKCOH KAITUHU A 3HAXOAUTBCA AOCTATHBO
6AM3bKO AASl 30yAXKEHHS KAITMHUM B Ta nocTinHo Gepe
yyacTb Y Il AENOAAPU3aLLil, B AilO BKAIOYAIOTbCS NpOLLeCH
a60 MeTabOoAIYHI 3MiHK B OAHIM ab0 060X KAITUHAX, SKi
NOAErwyloTb ePeKTUBHICTb KAITUHM A, SIK TaKol, O
AEMOASIPU3YE KAITUHY By.

TaknMM YMHOM, BYEHUM OMUCAB MEXAHI3M, 32 AONMOMOIOIO
AKOro MOCTCUHANTUYHUIM HelpoH (B) Mmoxke
cTabiAizyBaTH CBOI 3B’A3KM 3 MOPYY PO3TALLOBAHUM
NpecUHaNTUYHUM HEMPOHOM (A), AKOAM BiH aKTUBYE
NOCTCUHANTUYHUU HEMPOH AOCTATHBO CUABLHO.
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Initial State




BAacTMBOCTI cCMHANTUYHOI MAACTUYHOCTI

® |HAYKULIS 3MiH LUBMAKA Ta AOBrOTPMBAAA. SMIHU B CUAI
CUHamNCy MOXYTb BYTU iIHAYKOBaHi AOBOAIi HETPUBAAOIO
BMCOKOYACTOTHOIO CTUMYASLi€IO. Pe3yAbTyioua noTeHuiauis
MO>Xe TPUBATU BiA AEKIABKOX XBMAUH AO KiHLSA XUTTA. Lle
AO3BOASIE 3aMaM’ITOBYBAaTU AYXKE KOPOTKi eni3oau
NPOTArom BCbOro uUTTs. Hanpukaaa Te, wo He noTpibHo
BCTaBAATU MaAbLLi Y PO3E€TKY

® AoBroTpuBaAa noTeHuiauia 3abesnedye KAITUHHUA
MeXaHi3M_AASl MOB’I3yBaHHS BXOAIB AO Pi3HUX CMHaMCIB
KAITUHU. IMOoBIipHicTb cTBOpeHHsA Al 3aAexnThb Bia
KIAbBKOCTi CTUMYAbOBaHUX adpepeHTiB — PeHOMEH, KU
Ha3MBAETbCA KOOMEPATMBHICTIO. YMM CUABHILLMIM CTUMYA,
TUM BiH 3aAi€ BiAblLe HeMpoHiB Ta npusseae Ao Al

® AKWoO CUMABHI Ta CAabKi BXiAHI CUTHAAU CTUMYAIOIOTb
HEMPOHU pa3oM, Lie rnpmsseae A0 popmyBaHHA All, aKwo
TiIAbKM CAQOKi — Hi.
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cuHancu. Cipi Kofla — cuHancu, rnocuneHi o ekcnepumeHty. bini kona —

He3aaisiHI cnHancu.



MONDAY |
before practice) v .

FRIDAY

(after practice) ‘ b

Week 1 Week 2 Week 3 Week 4 Week 5

3MiHN B KapTi BXiQHWUX cUrHanis B MOTOPHIN KOpi B 0bnacTi
pO3rMHaYva nanbLiB nicnsa NpakTUKM Ha niaHo 3 NoHeainka rno n’
ATHULO. 3BEPXY — A0 IPU Ha NiaHiHO, 3HM3Y — nicns. Cnig BIigMITUTK
2 pi3HUX npoLecn — oaunH BiAnoBigae 3a WBUAKY 3MiHY KapT Big
noHeainka Ao MATHUUI, a iHWWK - 3a NOBINbHI Ta BinbLU ANCKPETHI
3MiHW B KapTax noHeainka.
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Ficuore 10.2 Parucipants’ performance on the letter-number
sequencing test (a measure of working memory skills) and the
paper folding and cutung test (a measure of visuospatial construc-
tive skills). Participants were tested shortly after histening to either
an up-tempo sonata of Mozart in a major key. which conveved
a mood of happiness, or a slow-tempo adagio of Albmmoni in
a minor key. which conveyed a mood of sadness. Parucipants
performed better on both tests after histening to the Mozart
piece compared to the Albmon: piece. This work illustrates that
the “Mozart effect” has hittle to do with learming per se. Rather.
music listening seems to affect performance for better or for
worse on a wide variety of tests by changing arousal and mood just
before testing. Asterisks denote statistical significance. (Adapted



Paper Folding: Square is folded once, then hole punched, then unfolded. Select pattern of holes & write Letter as shown on first item.
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Ficure 10.3 A large sample of children was randomly assigned
to one of four groups. T'wo groups received music training (key-
board or vocal), a first control group received drama training. and
a second control group received no training. The primary measures
of interest were scores on the Wechsler Intelligence Scale for Chil-
dren (WISCH-III) obtained before and after training. Children 1n the
music groups showed greater improvements between pre- and post-
assessment than the two control groups. This study demonstrates
a causal effect of music lessons on a range of cognitive skills during
development. Asterisks denote statistical significance. (Data replot-
ted from Schellenberg, 2006.)



