Brain science and Psychiatry, Part 2, Figures (19-27) and Legends
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Right and left hemispheres in the human cerebrum

It is generally said :

The left cerebral hemisphere is predominant in the comprehension of detailed
expression, and the right hemisphere is in the comprehensive recognition of
figures in the integration of Gestalt.

Left: Language, details, analytical, grammatical, time sequencing, harmony,
melody,
Right:Interrelate in space, special cognition, music/emotion, humorus, beat

[IpaBoe u neBoe nomyapusi TOJIOBHOTO MO3ra y 4eJIoBeKa.

Kaxk npaBuio, cuuraercst 4To:

JleBoe mourymiapue TOMUHHPYET B CIIOCOOHOCTHU K BBIICTICHUIO OTJEIBHBIX
IIPU3HAKOB, a MIPABOE MOJTyIIaphe — B CIOCOOHOCTH K CUHTE3Y OTIEJbHBIX
NPU3HAKOB B MHTETPATUBHBINA 00pa3.

CrneBa: SI3bIK, rpaMMaTHKa, aHAU3, BBIJCIICHUE MPU3HAKOB, PACIIO3HABAHHE
BPEMEHHBIX CTPYKTYP, FTAPMOHHUS, MEITOAMS
CrnpaBa: pacro3HaBaHUE TPOCTPAHCTBEHHBIX CTPYKTYP , CIICHIUATIbHBIE
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rhythms, wit, global, audiovisual space, face recognition,

However, the functional predominance of the hemisphere is not absolute,

because of the presence of the commissural fibers between the both
hemispheres.

3HaHUS, My3bIKa / HMOLIUH, IOMOp, OUEHHE PUTMA, OCTPOyMHE, A0CTPaKLIUH,
ay/IMOBU3yaJIbHOE MPOCTPAHCTBO, PACIIO3HABAHUE JINILIA.

OpnHako, QyHKIIMOHAIbHOE JOMUHUPOBAHUE TMOTYIIAPHIA HE SIBISETCS
a0COIIIOTHBIM OJ1aro1apst KOMUCCYpPaIbHBIM BOJIOKHAM, CBSI3BIBAIOIIAM
JI€BOE U MIPABOE MOJTyIApUs
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Division of Labor in the Hemispheres

" 2 classl svperiment, Doan

3 claceic aynarimant Daan O Dalic of the Liniveed.
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Division of Labor in the Hemispheres
Mac Neilage PF, Rogers LJ and Vallortigura G
Origins of the Left and Right Brain, Sci. Amer. 2009 July pp. 60-67.

Paznenenue QpyHKIMiA MeX Iy TOTYIIAPUIMH

Mac Neilage PF, Rogers LJ and Vallortigura G

Origins of the Left and Right Brain, Sci. Amer. 2009 July pp. 60-67.
Hapymienust pyHKImii moymapuii ToJIOBHOTO MO3Ta YeJIOBeKa .
UYenoBeKy MpeaiararoT ¢ MOMOIIBI0 KapaHaalia HapuCOBaTh KOMHIO




Desease in the cerebral hemisphere in the human.

Show a subject the top figure “H”, which is composed of small capital letters
aAAa, and ask him to copy it by using a pencil.

Right drawing : patient who has damage in the right cerebral

hemisphere « = =+ + * - careful details attention remains

Left drawing : patient who has damage in the left cerebral

hemisphere <+ + + + + - - global space cognition remains

n3o0paxeHus OykBbl «H», KOTOpoe CKOHCTPYHPOBAHO M3 MAJIEHBKHUX
3arjaBHBIX OYKOBOK «A»

[IpaBblil pUCYHOK: MALIMEHT, Y KOTOPOTO MOBPEXICHO IPABOE MOTYIIapUE
TOJIOBHOTO MO3Ta * - B TOJTHOW COXPAHHOCTH (DYHKITHSI BHUMAHUS K OTJEIIbHBIM
JeTaNsIM U300paKeHHsL. "

JIeBbIil pUCYHOK: MTALIMEHT, Y KOTOPOrO MOBPEXKACHO JIEBOE MOJIyILLIApUE
TOJIOBHOT'O MO3Ta * - B MIOJIHOM COXPAaHHOCTU CIIOCOOHOCTH K OTOOPaKEHUIO
L[EJIOCTHOTO MTPOCTPAHCTBEHHOT0 00pasa .
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Inversion of pattern cognition

Phantom theory ( Yasunaga, 1972,1987)

Normal/Healthy vs Schizophrenia  (concept, pattern )
AlIB AlB

A—B A<—B

self other

whole part

unity difference

life death

Proportional constant between Stimuli (physical amount) and Perseption
(physiological threshold)

Morbid changes of the proportional constant

Predominancy of the subjective activity changes momentary
Subordinate to the predominance of the external world in the sensory
cognitive function

WuBepcust KOTHUTUBHOTO 00pasza

Teopus ganroma (Yasunaga, 1972,1987)

Hopwma / 3mopoBebrit [In3odpeHnn (KOHICTIUS, MOJICITb)
ATIB ATIB

A—B A<—B

SA—npyrue A«—npyrue

11eJI0e—YacTh 1[EJI0e«—19acTh

o01ee—yacTHoe o01ee«—yacTHoe

KU3Hb —CMEPTh JKU3HB <—CMEPTh

[Toporu ¢pusnonornyeckux peakiuii 310pOBBIX JI0AEH TPOIOPLUOHATBHbI
MHTEHCUBHOCTH (PU3MUYECKOTO CTUMYJIA.

[pu mm3oppennn ko3hHUIMEHT TPONOPLUOHATBHOCTH OCTOSTHHO
M3MEHACTCS U IPOMCXOANUT CMEIICHUN JOMUHAHTBI ITPU PACIIO3HABAHNM: B
OCO3HAaHUHU CEHCOPHBIX CUTHAJIOB YCUJIMBAETCS IOMUHAHTA BHEITHUX
COOBITHII.

Fig.
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Fig. 22

OFFSET JASYNCHRONY

1

ONSET ASYNCHRONY

aitoh and Utena used a set of nine

Diagram of Stimulus Micropattern : S
i i een lights, in this order, with their

duration equal to that of stimulus onset/offset asynchronies (SOAs) (5-100 msec)
and as a reference one micropattern of simultaneous flashes of two lights with 10

msec duration.

Color fusion experiment, cf. Diadram of Stimulus Micropattern, shown
above.

For reference see text.

Diagram of Stimulus Micropattern: Saiton and Utena used a set of nine
mocropatterns composed of brief red and green light, in this order, with their
duration equal to that of stimulus onset/set asynchronies (SOAs) (5-100
msec) and as a reference one micropattern of simultaneous flashes of two
lights with 10 msec duration.

DKCHEPUMEHT TI0 CMETIIUBAHUIO IIBETOB.

Jlmarpamma MUKPOCTPYKTYphI cTUMyIIoB: Saiton and Utena ncnons3oBanu
CepUU MOCIIEA0BATENbHBIX BCIIBIIIECK 3€JIEHOTO M KPACHOTO CBETA,
MPEABSIBISIEMBIX Yepe3 BpeMeHHOHM uHTepBas oT S Mc 10 100 Mc. Benbiiku
MPEIbSBISUIMCH HA OJIMH U TOT JK€ y4acTOK 3KpaHa. [IpogomkuTenbHOCTh
BCIIBIIIEK ObLIa OJJUHAKOBOM 1 cocTapisiia 10 Mc.

(ITosicHeHUS. B TEKCTE)
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Munsell 80-Hue Score (MHS) of Schizophrenic
Patients and Normal Controls in MCFT
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MHS (right) of Patients and Controls in MCFT (diagram to the left).

The perception of yellow by the fusion of brief flashes of red and green lights
enabled us to infer the minimum time required for visual awareness. Difference
of perceptions between the two subjects was noted only in a limited interval of
time. In the diagram, the curve of the schisophrenia is shown in black/round, and

that of the normal in white/square.

Onenka no 80-orTeHOUHOMY TecTy Mancemna - Munsell 80-Hue Score
(cripaBa) M IO TECTY IIBETOBOM 3pUTeNIbHON MaMATH (“‘memory color vision
test, MCVT”) (rpaduk cieBa).marueHTOB C TUarHO30M MU30(PEHUS U
3JI0POBBIX

MuHHMManbHOE BpeMs OCO3HAHUS 3PUTEIIHOTO CUTHANA YAJI0Ch
OIpeNeNuTh OJarogaps UCCIEI0BAaHHUIO IBETOBOM MIUTIO3HH, B KOTOPOM
JIB€ KOPOTKHUE MOCII€A0BATENbHbIE BCIBIIIKY KPACHOTO U 3€JIEHOT0 1IBETa
BOCIIPUHUMAJIHMCh KaK O/IHA BCIIBIIIKA JKEJITOr0 1BeTa. OTINYHUS 3T0POBBIX
JIIOJIeH Y TIAIIMEHTOB ¢ MHU30(peHueH ObIJI0 0OHAPYIKEHO TOJIBKO B
OTrpaHMYEHHOM MEXCTHMYJIbHOM uHTEpBaje oT 40 mc 10 60 Mmc.




Ha nuarpamme CruioniHoN 4epHOW JMHHMEH MTOKa3aHa KpUBas NalMeHTOB C
mm30(peHNEH; MyHKTUPHOW JIMHUEH — 37I0pPOBBIX.

Fig. 24
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Visual impulses travel in the Brain (unit: msec),
To explan visual perception and "moment consciousness"

Thorpe & Fabre-Thorpe (2001)
Sakagami et al. (1999)
Kawamura (2006)

Diagram to show how far visual impluses proceed in the brain. For reference, | Bpemennas quarpamMmma o0pa0oTku 3putenbHOi nHGopmaruu B Mmo3re. CBs3b
see Text. 3pUTEIBHOM Mepuenuuu ¢ «MomMeHToM ocozHanus» (Thorpe & Fabre-Thorpe
(2001) Sakagami et al. (1999)Kawamura (2006)). (ITosicHeHus. B TEKCTE)
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Ivan Petrovitch Pavlov was born 26™ of September 1849 in Ryazan. He
was educated at the University of Saint Petersburg and studied the natural
sciences and became a physiologist. In 1890s, Pavlov investigated the
gastric function of dogs by externalizing a salivary gland so he could collect
and analyze the saliva. He noticed that the dogs salivated hearing the
foot-steps of a man who gives them foods. The phenomenon, called
“psychic secretion”, led Pavlov to study the mechanism of psychical
diseases.

By using the Conditioned Refrex, Pavlov found and noted emphatically
three points concerning the pathological disturbances of the higher nervous
activities; 1) excitation and inhibition (intensity), 2) equilibrium (relations of
the two processes), and 3) movements/labileness of the two.

In 1903, Pavlov delivered a speech entitled “The Experimental Psychology
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Wsan IletpoBuu I[1aBmoB poaumncs 26 centsaops 1849 B ropoae Pszanu. On
3akoHYMI (pu3uKo-mMareMaTrueckuil pakynbrer [leTepOyprekoro
YHUBEPCUTETA CO CHEIHaIn3aluen «pU3noIoTus KUBOTHBIX». HaunHas ¢
1890 r. IlaBnoB uccnenoBan GyHKINH KETyAKa COOAK, UCTIONB3YS AT
aHaJIM3a CIIOHBI METOJI SKCTEPHATU3ALMHU CIIIOHHBIX *kene3. OH 3aMeTu, 4To
JUIS HadaJla CIIFOHOOT/IEJIEHHSI JOCTAaTOYHO 3BYKa I11aroB Y€I0BEKa, KOTOPBIN
JA€T UM MUILY. DTO SIBJICHHE, HA3bIBAEMOE «IICUXUYECKOU CEKpenu',
npuBesno [1aBioBa Kk M3y4eHHIO MEXaHU3Ma TICUXUYECKUX 3a00ICBaHHIA.

C momo1pio BEIPaOOTKH YCIOBHBIX pediiekcoB, [1aBmoB oOHapy KU U onrcan
TPHU OCHOBHBIE CBOMCTBA BBICIICH HEPBHOM NEATENBHOCTH: 1) BO30YXIEeHUE U
TOPMO>KE€HHE (MHTEHCUBHOCTH ), 2) PaBHOBECHE (OTHOIIICHHSI IBYX MTPOIIECCOB),
1 3) OJBMKHOCTH (JIAOMIBHOCTH / HHEPTHOCTH ).

B 1903 rony na 14-m MexayHapoJHOM MEAUIIMHCKOM KOHrpecce B Maapuae
W.I1. TTaBnoB cuenan qoKJIaj Ha TeMy "OKCIepUMEHTalIbHAs IICUXOJIOTHS U
MICUXO0MATO0THs Ha )KUBOTHBIX'". B 1904 roxy on momyunn HobeneBckyto
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and Psychopathology of Animals™ at the 14th International Medical
Congress in Madrid. He received Nobel Prize of Physiology and Medicine in
1904. He died of pneumonia at the age of 86.

IpeMUIo 1o ¢pu3noaoruu u Meauiae. OH ymep OT MHEBMOHUU B Bo3pacTte 86
Jet

Fig. 26
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Pavlov created the definitions of the four temperament types: 1) the
strong and impetuous type, 2) the strong equilibrated and quiet type, 3) the
strong equilibrated and lively type, and 4) the weak type, which largely
correspond, respectively, to the old psychological terms 1) phlegmatic, 2)
choleric, 3) sanguine, and 4) melancholic.

In his late years, after 80 years of age, Pavlov worked in a psychiatric
hospital, and observed, studied, discussed on the problems of psychic
illness. He throught that psychiatry help us to understand the physiology of
the cerebral hemispheres. We can read his physiological interpretations on
paranoia, obsession, hysteria, stereotypy etc. from his writings and lectures.

[TaBioB gan onpeneneHus YeThIPEX TUIIOB TUIIOB BBICIIEH HEPBHOM
NEeSATEIbHOCTH: 1) CUIIbHBINA U HEYPaBHOBEIIEHHBIN THUII (XOJEPHK), 2)
CUJIHHBIA YPaBHOBEIICHHBIM M MHEPTHBIN THM ((iierMaTuk), 3) CHIbHBIN
YpaBHOBEIICHHBIN 1 JIAOUIBHBIN THUT (CAHTBUHUK), U 4) c1a0bIi THUII, KOTOpPBIE
BO MHOT'OM COOTBETCTBYIOT KJIACCHYECKUM OIpEACIECHUSIM TeMrepameHTa 1)
XOJIEpUK, 2) (hnerMatuk 3) CAaHTBUHUK, U 4), METTAaHXOJIUK.

B mocnegnue rozasr xu3nam, nmocie 80 ser, [TaBmoB padboran B
MICUXUATPUUECKON KIMHUKE U aKTUBHO YYaCTBOBAJ B U3YUCHUU U
00CyXICHUH MPOOJIEM TUAarHOCTHKH U JICUCHUSI IICHXUYECKUX 3a00IeBaHUH.
OH yTBep:K1ai, YTO ICUXUATPHSI [IOMOTAET HaM MOHSITH (PH3UOTIOTHIO
00JIBIIKX MOMTyLIapUii TOJIOBHOTO MO3ra. B CBOMX CTaThAX M JEKLIUAX
W.I1.ITaB10OB Aan pU3HOIOTHYECKYIO HHTEPIPETALHNIO TApaHOH,
OJIEP’)KUMOCTH, UCTEPUHU, CTEPEOTUIIHH U T.[I.

Fig.27




Motion Sensation

Cerebrum

Thalamus

ganglia\@/

Substantia nigra

Fig.27
. Upper: cerebral cortex; Middle: basal ganglia and thalamus; Lower: BBepxy: Kopa roJloBHOTO MO3ra,
substantia nigra/ventral tegmental area. B nenTpe: 60azanpHble TAHIIIMH U TaJlaMyc,

Neural impulses (activities in the brain) as a whole dynamically change; | BHusy: uepHas cyOcTaHmus / BEeHTpaJlbHAsI TETMEHTAIbHASI 30HA.
from emotion — cognition — motion, proceed in parallel and spiral | [lapannensHble U HUKIMYECKHE IPOLECCH B TUHAMUKE aKTUBHOCTU MO3ra
ways. The circuitries are linked/coupled / connected. Cf. Haber et | YelioBeKa: SMOIMU — KOTHUTHBHBIC IIPOIIECCHI—TIOBEICHNUE.

al. (2000). [lut. mo Haber et al. (2000).
I KonTyp MOTOpHO# cCUCTEMBI (PO30BBIH, KENTHIN)
I . Motor system loop (pink, yellow) IT KonTyp acconmaTuBHOM CUCTEMBI (TOITYOO)
II. Association system Loop (blue) [T KoHTyp MTUMONYECKOI CHCTEMBI (3eIEHBII)

Cucrema napamienbHOU 00pabOTKHM HEHPOHHBIX CUTHAJIOB BKIIFOYAET TPH
OCHOBHBIX MOJyJIsl: KOpa FOJIOBHOTO MO3ra, CTpUaTyM, Tanamyc. (PucyHok cm.
HKke. [losicHeHus B TEKCTE)

II. Limbic system loop (green)

As for the basic, previously believed, parallel circuitry system composed
of the cerebral cortex, striatum, thalamus, readers are referred to the text
and fig. 6 in the Part 1 of this book.

See also a simpler fig. below.
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I T I System i T I System
Premotor Prem otor
Limbic cortex ~ Ass.cartex g, o1 oter Motoregriex  Cerebral cortex Limbic cortex ~ Ass.cortex g 57" F o Motorcorfex  Cerebral cortex

Thalamus Thalamus

S Neostriatum (Caudate, Putamen) Basal ganglia Edllicianm Neostriatum (Caudate, Putamen) Easal ganglis

Medial Lateral Medial Lateral
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