Brain, Spirits and Music, Part 1, Figures (1-18) and Legends
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Visual (left) and auditory (right) diagrams.

Diagrams to show the flow of visual and auditory informations in
the monkey cerebral cortex. The auditory cortex is divided into
the @ core (further subdivided to AL, auditory core area, R;
rostral core, and RT; rostrotemporal core), @ the belt (also to CL,
ML, and AL) and @ the parabelt (again to STGc, CPB, RPB, and
STGr) sub-regions. (from Kaas and Hackett, 1999 ; Romanski et

al., 1999). For the visual cortex, see in the text.

CxeMa myTeii mepemaun 3puTesbHOH (caeBa) u ciyxoBoit (crpaBa)
uHpOPMATIHIH.,
Cxema oToOpaskaeT IIyTH IIepeaayl 3PUTEJIbHON M CJIYXOBOM
uHQOpPMAIIMKX B KOpe TOJIOBHOTO Moara obes3psH. CiyxoBas Kopa
COCTOUT U3:
1. ciayxoBas 30HA, COCTOAINAS U3 CJIYXOBOM Kopel Al,
pocTpasibHOM Kopel R, pocTtporemmopasbroit kKoper RT;
2.  mosic, cocroammit 3 CL, ML, and AL;
3. mapabemnst, cocrosmmii Takske n3d STGe, CPB, RPB, and
STGr
(mr. mo Kaas and Hackett, 1999 ; Romanski et al., 1999).

Crpoenne 3puTeIHLHOM KOPBI CMOTPH B TEKCTE.




Kawamuwa & Naito, 1984

Afferents to the PFC from the posterior association cortex
in the monkey.
A simplified diagram to show the topographic correlation between
the posterior association area and the prefrontal cortex. The STS
area is unfolded, and positions of 4 coronal sections in C are
indicated by broken lines in A. (from Kawamura and Naito,

1984)

AddepenTHBIe TTyTH OT 3a/THEI acCOITMATUBHOMN KOPH K MepeaHeit
dpoHTABEHOM Kope.

VipolneHHas cxema CBA3eH MEKIy 3aHel acCOIMaTUBHON 30HOMI
u 1mpedpouTanbuoii Kopoi. 3oHa STS moxasana B paspese.

TTomumusa 4 ma puc. 2 C nokasaHa MyHKTUPHON JIUHUIEH.




Afferents to Amygdala
(Kawamura & Norita, 1980)



Cortico-amygdaloid projection.

Results of two experiments in monkeys to show the
cortico-amygdaloid projection. Many labeled cells (dots) showing
the origins of the projection are distributed in the temporal pole
and the orbitofrontal region, after HRP injections in the
amygdaloid nuclei (marked with shadows). Cells of origin in the

brainstem are also shown. (from Kawamura and Norita, 1980).

Kopturo-aMmurmaispueie IpoeKITHN.

B peayibrare OByX OSKCIIEpHMEHTOB Ha 00€3bAHAX OOHAPY:KEHEBI
KOPTHUKO-aMUTTAJIAPHEIEe IIpoekinu. biaaromaps nabekinun HRP B
MHOKECTBO KJIETOK (TOUKI)

dapa  aMuraJjbl OKpallrBaeTCda

aMUTITAJIEI, mepegarnInnx CHUTHAJI B BHCOYHYIO u
opOuTOQPOHTATBPHYI0 30HBI KOpbI. [lOKaszaHbl TakKe HCTOUHUKH
CHTHAJIA B CTBOJIe ToJIoBHOro Moara. (mur. mo Kawamura, Norita,

1980)
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Dorsal and ventral paths.
A diagram to show the flow of visual and auditory informations in
the monkey cerebral cortex. Originally the dorsal and ventral
pathways were referred to the neuronal paths within the posterior
association cortex. These terms are used here to extend the
routes to and from the prefrontal cortex. Correlation with

motor-related domains is included in the diagram.

Jlop3aIBHEI ¥ BeHTPAaJIHLHEBIN Iy TH.

Cxema TIIOKa3bIBAeT IyTHU Iepeqadyd 3PUTEJIBHOM H CJIYXOBOM
HH@OPMAIIIK B KOpPEe T'OJOBHOr0 Mo3ra. MCXOOHO DOp3asIbHBIA U
BEHTPAJIbHBIN IIyTH OBLIM OTHECEHBI K HEHPOHHBIM CBI3IM 3aIHel
ACCOI[MATHUBHOM 30HBI. 37€Ch 9TH TEPMHUHBI KCIIOJIb3YIOTCA IJIS
o003HAUYEeHWA IIyTed BXOOa W  BBIXOJA  CHUTHAJIOB  JJIS
npedpPOHTAIHLHON KOpbl. CBA3M ¢ MOTOPHBIMU 30HAMH BKJIIOYEHEI B

cxemy.
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Connections invalving motor areas (Tanjl, 195%)

Higher —order motor cortical areas. Bricimme MoTOpHEIE 30HEI KOPEI.




Subdivisions in the higher-order motor areas in the momkey (from | CTpoeHue BBICITIX MOTOPHEIX II€HTPOB y 00e3ban ( mmT. mo Tanji,
Tanji, 1999). 1999)
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Circuitry involving the cerebral cortex, thalamus, striatum and
cerebellum.
Parallel circuitry system occurring in the brain composed of

cerebral cortex, striatum, thalamus and cerebellum

(Kawamura, ).

Iuke1, BRIIOYAONIHE KOPY TOJIOBHOT'O MO3Ta, TAJIaMyC, CTPHATYM
¥ MO3KEeYOK.
Iurknnueckass cucreMa cBsS3ell B MO3TY, O0BEOUHSIIOIIAS KOPY

TOJIOBHOT'O Moa3ra, CTpHUATYM u MO3KEUYOK

).

TaaaMyc,

(Kawamura,

Fig. 7
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I play violin and enjoy music =

Music performance in the brain. MysrIkaabHOE TBOPYECTBO W MOST.
How the brain works when man plays music. Brain activities in | Tak paboraer M03r 4esOBeKa B IIPOIleCCe HCIIOJIHEHHS MY3BIKH.
musical performance. (from Tokizane, 1969) AKTHBHOCTb MO3Ta IIPH CO3JAHNY ¥ HCIOJTHEHHH My3HIKH (IIHT. M0

Tokizane, 1969)
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Fig. 8

Musical performance
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A diagram to show the flow of tunes/tones from the ear (acoustic | Tome.
organ) to the cerebral cortex, with particular comments on | Cxema mOKa3BIBaeT IyTH Iepeaaur HHQGOPMAITHH 0 MYy3bIKAJIHHOM
activities in various parts of the human brain, while performing | Tome or yxa (opram ciyxa) B KOpy TOJOBHOTO MO3ra U

musical performance. dyHKIIMOHAIBHEIE OIlEpallnK, O0ecHeunBaoIIre Hpeodpas3oBaHue

3BYKOBOM MHQOPMAIIHAH.

Fig. 9
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Backward propagation from PFC to the posterior association
cortex.
Two experiments in monkeys to show routes from the prefrontal
cortex to the anterior part of the STS (A; Com80) , and from there
to the posterior STS (B; Com35). Arrows and dots indicate the
sites of injections of HRP and retrogradely labeled neurons,

respectively (Kawamura, unpublished data).

Oopatunre casu or PFC & 3ammeit accolrnaTUBHOM 30He.
B nByx srcmepumenTax Ha 00e3bsIHAX 00HAPYKEHBI HEPBHBIE ITYTH
(A,

KoMMeHTapuu Ha crp. 80) m or Heé k 3sammeir STS ( B,

or mpedpOHTAJILHOM KOpPHI K mepemHedt qactm STS

KOMMeHTapuu Ha crp.35). CTpeJkaMH ¥ TOYKAMH IIOKA3AHBI

COOTBETCTBEHHO, YYaCTKH BBE€IEHHUA IIEPOKCHUIOA3bl XpeHa ¢H

HEHPOHHI, OKpallleHHEIe B pe3yJibTaTe peTporpaIHoro

paciIpocTpaHe NI KPACUTE I,

Fig. 10
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Ant. cingulat__g

€— Papezcircuit
4+ Yakovlev circuit

Temporal lobe /

Yakovlev, and Papez circuits in the limbic system. Hurmer Axosiaesa u [leiimeria B TuMOMIeCKOii crcTeMe.
Neuronal circuitries (named after Yakovlev and Papez) that Hettponanpuble mukisl (Ha3BaHHBIE IIO3:Ke IUKJIAMHE SIKOBJIeBa U
concern the expression of emotion and memory, respectively. [efirrenia), obecrrieanBAaIONINE, COOTBETCTBEHHO, S9MOITIHI U IIAMATh.
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Fig. 11
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MacLean triune brain theory Teopus MaxrJIuua.
“Triune brain theory” proposed by MacLean (1973), showing | «Teopusa Tpmemummoro moara», npemiosxkenHas Mar/Iumom (1973),

evolutional, but somewhat mystical, hierarchy of the vertebrate | moxasbiBamIIye OSBOJIOIMOHHEINA, 4 He MMHCTHYECKHI, XapaKTep

brain. COBEPIIIEHCTBOBAHMUA MO3Ta II03BOHOYHBIX.

Fig. 12
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Monkey Cat

Diagrammatic representation of neuropathways from
the neocortex to the allocortex in monkey and cat
(Kawamura, 1977)

Projections from the neocortex to the allocortex in monkeys and
cats, showing more massive and wide-spread in the monkey.

(from Kawamura, 1977)

Ipoekrum na HeoOKOpTEKCA B JPEBHION, CTAPYID W MEKYTOUHYIO
KOpY Y 00e3bH ¥ KOIIEK.
Ilokasamo, 4To y 00€3bsIH IIPOEKIIMN 3HAYUTEJIbHO HACCHBHEE U

OXBATHIBAIOT OOJIBIIIE YYACTKOB MO3TA.
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Fig. 13

Neocortex and limbic structures.
Correlations between the cortical association areas and the

limbic structures areas

HeoxopTekc U CTPYKTYPHI TUMOMYECKOM CHCTEMEL.
CBH3I/I MEXIy KOPKOBBIMH aCCOIITMAaTUBHBIMI

CTPYKTYpaMu JTUMOMIECKON CHCTEMBIL.

30HAMH
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Cat, afferents

Afferents, in cat and monkey. AddepenTs y KomIek U 00e3bAH.

A fferent association fibers in monkeys and cats to the frontal (F), | AddepenTHEIe accoIlMaTHBHEIE BOJOKHA y KOIIEK M 00e3bIH K

parietal (P), temporal (T) and occipital (O) association areas. (from
Kawamura, 1977)

dporTamsroit (F),, mapmerampsoit (P), TemmopampaO#(T) n

oxnunuranabHoii (O) 3omam rops! (tur. mo  Kawamura, 1977)

Fig. 15
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Cat efferents

Efferents, in cat and monkey. OddepeHTHEIe BOJIOKHA Y KOIIEK B 00e3baH.
Efferent association fibers in monkeys and cats from the frontal | 9dhepenTHBIe accoraTHBHBIE BOJIOKHA y KOIIEK M 00€3bIH K

(F), parietal (P), temporal (T) and occipital (O) association areas. | ppornramsroit (F),, mapumeransuoit (P), Temmopansmoit(T) u

(from Kawamura, 1977) oxmunuraiabHoii (O) 3omam kopsl (ttur. mo  Kawamura, 1977)

Fig. 16
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Human association fibers. AccormaTHBHEIE BOJIOKHA J€JI0BEKA.

A diagram to show the organization of major association fibers | Cxema moKa3bIBaeT OCHOBHBIE ACCOIMATHBHBIE BOJIOKHA B MO3TY
that would occur in the human brain. Arabic numerals refer to the | gemoBexa. Apabckme IMQpPHI COOTBETCTBYIOT HOMEHKJIATYPE IIO
nomenclature of Brodmann. ( modified from Kawamura, 1977) Bpoamany (aBTopckas pegakmua Kawamura, 1977)

Fig. 17
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Changing routes during learning processes in the brain. HNsmenenne myTeii mepegayvn CUTHAJIOB B MO3re IPH 00y9IEHIH.
A presumptive diagram to show the processing of neuronal | Cxema HEIIIYECKOM 00paOOTKH CHTHAJIOB B IIEpeIHEM MO3Te,
circuits occurring in the cerebrm, cerebellum, brainstem, and | mo3:keuke, cTBosle MoO3ra M COMHHOM Mo3re. VameHeHus myreit

spinal cord. Changes of the circuitry routes are indicated by lines | 06paboTkn 0603HAYEHBI JIMHUSAMH, HAYMHAKOIIUIMUCA OT YEPHOHR

starting from black —red —black —yellow — to blue — KPacHOM — YEePHBIA —KeJITOH—K CUHeH
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Fig. 18
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Changing circuitry routes of new information, later accustomed to
old-one.

Conversion of neural circuit from the cognitive to motor
co-ordinate axis (stream of impulses).

1) Routes of new/novel stimuli (shown in red) travel from the
posterior lobe of the cerebellum—thalamic lateral nucleus —
posterior association area—prefrontal cortex—anterior part of

the striatum —thalamus.
2) Routes of repetitive/used/accustomed stimuli (shown in blue)
travel from the anterior lobe of the cerebellum —thalamic
medial nuclei—supplementary motor area —middle part of

the striatum —thalamus.

(Kawamura, 2009)

Pasumma w™exay OyTaAMuM Tiepefadyd  HOBOM W YCOBOEHHOM
uHpopMATIHH

CBsi3b MKy KOTHUTHBHBIM ¥ MOTOPHBIM HEHPOHAJILHBIMU
Moy issMu Moara (IlyTH pacipocTpaHeHHs UMITYJILCOB).

1) Ilytu mepenaum mHGOPMAIIIE 0 HOBOM cTHMYyJIe (II0Ka3aHEI
KpPacHBIM): OT 3aJHel 30HBI MO3:KeuKa—JaTepasbHEIe a1pa
Tajamyca—3aJHsasS acCOIlMaTUBHAS 30HA—TIEPeTHSS YacThb
cTpuaTyMa —TajiaMmycs

2) Ilytm mepemaun wmHQOPMAIIMK O IIOBTOPSAIOIIEMCH,

OPUBBIYHOM, OCBOEHHOM CTHUMYyJIE: OT OT 3aJHel 30HBI
MO3KeUYKa—MeIuaJbHbIe Iapa TajaMmyca— 100aBovHad
MOTOpHAasI 30HA — CpPeIHSAS YacTh CTpHUATyMa — TaJaMyc

(Kawamura, 2009)
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