Brain science and psychiatry (Part 2), Eng/Rus,
From Items 8, 9, 10 to 11 (Epilogue)

8 ] Brain science and psychiatry

The whole product of brain activities can be taken as “mind” of animals.
Animals communicate in their own societies, using gestures and voices,
and human beings are able to transfer the products of “mind” to the next
generation in the forms of creating arts, music and literature.
Accumulation of the inheritance is embodied as culture and civilization in
the human society, where people of normal as well as abnormal characters
are struggling to live. It is important, therefore, for psychiatrists to study
the abnormal aspects of mind, particularly on the basis of biological
sciences. It is one of our aims to combine the recent results of the brain
science with those of the human science.

Recognition and emotion are closely related to each other in the
expression of “logos” and “pathos”. Sensory information reaching the
cerebral cortex is transmitted from the posterior association area to the
anterior association cortex, or the prefrontal cortex, in which information
of the stimuli can be converted and be bestowed the connotational
significance reflecting the situations occurring in the external world
before being sent to the higher cortical motor system.

Maturation in man, both bodily and mentally, is established in the course
of development, in particular during adolescence, and formation of human
features is closely related to the cerebral maturity which includes the

8] Hayka o mo3re u ncuxuarpus

BoiciuM npoyKTOM AESITENbHOCTH MO3Ta dKUBOTHBIX SIBJIAETCS
PA3YM. JIro0ble 3KUBOTHBIE C IIOMOIIBI0 MUMHUKH U KECTOB
oOMeHuBaroTCs HH(OpMaIUel, HO TOJBKO YeJI0BEK CIIOCOOEH TepeaaBaTh
MPOAYKTHI CBOEro Pa3zyma cieayronm noKoJIeHUsIM, cO3/1aBast
MIPOU3BENICHUS UICKYCCTBA, MY3BIKY U JIUTEPATYypy. DTO HACTIEANE
BOIUIONIAETCS B KYJIbTYPE U IUBUIIM3AIUH YEIOBEYECKOT0 O0IIeCTBa,
oOecrieunBasi CTpeMJIEHUE K KU3HH JIJIs1 BCEX JIIOJICH, KaK 3JI0POBBIX, TaK U
OOJIbHBIX C HAPYIICHUSIMH NICUXUKU. OUeHb Ba)KHO, U TIPEXKE BCErO s
MICUXUATOPOB, U3YyUECHUE OMOTOTUUECKUX MEXaHU3MOB U3MEHEHHBIX
cocTOssHMM co3HaHus. OHa U3 TJIaBHBIX HAIIMX 33/1a4 — 3TO IPUMEHEHUS
3HaHUHN O MO3Te JUIsl pelieHus MpoOIeM T'YMaHUTAPHBIX HaYK.

TecHast B3auMOCBSA3b MEXAY MTO3HAHUEM U SMOLIUSIMH OTYETIMBO
NpOsIBIIsiCTCS B BhIpakeHusx “10gos” u “pathos”. Cencophast
nH(pOpMaIIKs, JOCTUTIIAS  KOPHI TOJIOBHOTO MO3Ta, OT 33HUX
ACCOIIMAaTUBHBIX 30H MepeacTcs B EPEeAHNE WIIH TPePOHTAIbHBIE
accollMaTUBHBIEC 30HBI U TaM oOoraiaercs HHpopMaIueil 0 3SHAYUMOCTH
CTUMYJIa B COOTBETCTBUM C OCOOCHHOCTSIMU TEKYIIIETO SK30T€HHOTO
KoHTekcTa. Takum 00pasom, emé 10 nepeaadr K BHICIIUM MOTOPHBIM
LIEHTPaM IIPOUCXOIUT 0OBbETUHEHHE CEHCOPHOTO M AMOIIMOHATIBFHOTO
CHUTHAJIOB.

B nporecce oHTOreHe3a, 0COOEHHO B IOAPOCTKOBBIN MEPHO,
MIPOUCXOUT NMCUXUYECKOE U (PU3NYECKOE CTAHOBJIEHUE UeoBeKa. Takue
(GyHKINH, KaK MBIIIJICHHE, SMOLIUH, BOJIS, CAMOCO3HAHNE TECHO CBSA3aHBI




formation of “thought”, “emotion and “volition” and self-consciousness,
being the total results of brain activities. In the working society, through
communication with others, humans use words as sophisticated signals,
connecting verbs with nouns, uses verbal tenses, and distinguishes active
and passive voices. Man also expresses and controls feelings of love,
angry, sorrow and joy in the community.

Schizophrenia usually starts in adolescence. Communication with other
people becomes inflexible and autistic. Although intentional activities
decline gradually, there are no signs of intellectual deficits. However, the
disturbance of cognition and the loosening of thinking ways are very often
recognizable from others, and sometimes hallucination occurs.
Schizophrenia literally means the “split mind” (shizos=separate;
phrenia=spirit or mind) or in German “intrapsychische Spaltung” as it has
been called. It differs from “split brain” or histological damage in the
brain used in neurology where pathologic signs or symptoms are
constantly obvious .

Thus the "split brain” can be defined as organic and its symptoms are
usually permanent, whereas the “split-mind” may be functionally
disconnected concept. Symptoms of the split brain include aphasia
(speech disturbance), apraxia (behavior disorder), and agnosia (cognitive
disorder), which have been studied extensively since the last century. In
1960s, Sperry and Gazzaniga studied symptoms in patients who had
undergone operations cutting cerebral commissural fibers (the corpus
callosum and the anterior commissure) as a therapy for epilepsy.
Admitting that it is fairly logical and even formal to describe, three types
of “splitting” can be discussed below; (Dthe rostro-caudal split between

the forebrain (telencephalon and diencephalon) and the midbrain, @the

C CO3PEBAHUEM CTPYKTYPhI U (PYHKIMI FOJJOBHOTO MO3Ia U SIBJISIOTCS
pe3yJibTaTaMH €ro UHTEIPaTUBHOM 1eATeNbHOCTH. B Tpy1oBbIX
KOJIJICKTHBAX JIFOJU UCHOJb3YIOT AJI1 KOMMYHHMKAIIUU CIIOKHBIE
BepOAJIbHBIE CUTHAJIBL: COUYETAHUS IJIar0JIOB U CYLIECTBUTENbHBIX, pa3HbIE
BpeMEHHbIE ()OPMBI, AKTUBHYIO U IACCUBHYIO peub. Kpome Toro, yeaoBek
IIpHU OOILIEHUH CIIOCOOEH BbIpaXkaTh U KOHTPOJIMPOBATH MPOSIBICHUS
M00BH, THEBA, N€YaIU U PAJOCTH.

OObIYHO K30 pEeHUss HAUMHAETCS B MOJPOCTKOBOM BO3pACTeE.
YenoBek CTAaHOBUTCS KECTKUM B OOIIEHUHU U ayTUYHBIM. XOTS YPOBEHb
CaMOCTOSITENIbHOM aKTUBHOCTHU IIOCTENIEHHO CHU)KAETCS, IPU3HAKU
UHTEJUIEKTYaJIbHOIO 1e(DUIUTA IPAKTUYECKH OTCYTCTBYIOT. O1HAKO
XOPOIIO PacIiO3HABAEMbl BOSHUKAOIIUE MTPOOJIEMBI C 00yUYEeHUEM U
ocialieHne MBICIUTEIbHBIX CIIOCOOHOCTEH, NHOT /1A TIOSBIISAIOTCS
ramonuHanuu. [lnzodppenns 6ykBansHO o3HavaeT "packon yma" (LLIM30
= OTAENBHBII; QpeHHs = IyX HIH Pa3yM), IO-HEMEIKH 3TO 3BYYUT KaK
"intrapsychische Spaltung", To ectp «pacierniéHHas CUXUKaY.
OueBUAHBI OTIINYMS MIM30(PEHNUN OT HEBPOJIOTHMUECKUX 3aIll0JIeBaHUH,
CBSI3aHHBIX C PACLIEIUIEHUEM WJIM TUCTOJIOTMYECKUM HapyIIEHUEM MO3ra.

Ecnu «paciiernsienne Mo3ray siBIsieTcsl OpraHMueCKuM HapyIIeHueM
C IOCTOSTHHOM CUMITOMAaTHKOM, TO «PaCILEIUIEHUE pa3yMay» He CBSI3aHO C
paspyLIEeHUEM CTPYKTYP MO3Ta U MPOSIBIIAETCS AIU30ANYECKH.
Pacmiennienne mo3ra nposiBisieTcs B aga3uu (HapyleHud pedn ),
anpakcuy (HapyleHUH IPOU3BOJIbHBIX IBMKEHUI) U arHO3UU
(KOTHUTUBHBIE HApYIIEHUsI). AKTUBHBIE UCCIIEIOBAHUS B 3TOM
HaIIPaBJICHUU BEAYTCS HAUMHAS C CEPEAMHBI IPOILIOro Beka. B 1960 r.
nosiBuIMCh yOaukanuu Crieppu u ['a33anura, B KOTOPbIX OMUCAHBI
CHUMIITOMBI MTAaIMEHTOB, EPEHECIINX M0 MEAUIIMHCKUM MTOKa3aHUEM
(uale BCero B CBSA3U C MUIENICUEN) IIepepe3Ky MO30JIMCTOrO Tela Uil
IIepeTHEMO3rOBOM KoMHCCypbl. [IpocnexuBaeTcs yeTkas JOoru4Has CBA3b
MEX/1y XapaKTepoM MOBPEXKIECHUS MO3Ta U HapyIICHUSIMH B Iicuxuke. B
COOTBETCTBUH C CUMIITOMOKOIIJIEKCAMH MOKHO BBIJICJIUTH TPH TUIIA
«pacIleIJICHUI»: pOCTpo-KayladbHOE MEXY IEPEAHUM U CPETHUM




split between the right and left cerebral hemispheres, and ®the split
between the anterior and posterior association areas in the cerebral cortex.
Considerations will be given below in the order of O, @, and @ .

In the 1 split :

Stimuli in the outer world excite sensory cells in the sensory organs, but
the information does not reach the forebrain, with the exception of the
olfaction and visual whose pathways are not interrupted in the border of
the forebrain and the midbrain. Other sensations, such as the
somatosensory (except for the face region), auditory, gustatory and so
forth, may remain unconscious. Motor functions are based on spontaneous
reflexes. Activities of the brain may correspond to the level of the reptile
brain (cf. MacLean’s triune brain hypothesis of three-layered hierarchy).
Emotional expression generated in the subcortical limbic system as well
as in the endocrine and autonomic systems cannot be controlled by higher
activities of the cerebral cortex. As a consequence, animals may feel
unstable states of mind, and difficult to adapt to the environmental
changes.

In the 2 split :

Commissural fibers connecting the thalamic nuclei of both sides, the
adhesio interthalamica, are absent in about 15% of the human brains.
Other commissural pathways are: in the optic tectum that connects the
both sides of the dorsal part of the midbrain, and the posterior commissure
which connects both sides of the preoptic area, Darkschewich nucleus and
Cajal’s interstitial nucleus, the habenular commissure, the hippocampal
commissure and the anterior commissure.

Phylogenetically the newest commissural pathway is the corpus callosum,
the biggest in man. The operation of cutting the corpus callosum was
conducted for the purpose of medical treatment for neoplasm or epilepsy

MO03roM (1 TuIr); MeXay MpaBbIM | JICBBIM MOTYIIAPUSAMU (2 THIT); MEKITY
nepeaHed U 3aiHel acCOLMaTUBHBIME 30HAMH KOPbI TOJIOBHOTO MO3ra (3
THII).

[Ipu pacmennenuu 1 Tuna:

Wudopmanms OT CEHCOPHBIX DELENTOPOB HE MepenaeTcs B IepeIHHN
Mo3r. HckiatoyeHue COCTaBISIOT OOOHATENbHBIE CHUTHAJIBI U YacTh
3PHUTENBHBIX CHUTHAJIOB, 00padaThiBaeMbIX 0€3 y4acTHs MEepeIHEro Mo3ra.
CeHcopHBIE ~ CHTHaJBl  JPYrUX  MOJAIBHOCTEH,  TaKHe  Kak
COMaTOCEHCOpHasl (32 UCKIIOUEHHEM O0JIACTH JIMIA), CIIyXOBasi, BKYCOBasI
U T.J. MOTYT COBCEM HE 0CO3HaBaTbcs. [IposiBIeHrEe MOTOPHBIX (PYHKIUI
OTPaHMYECHO CHOHTAHHBIMH pediekcamu. B pamkax moxmenn MakinHa
(cM.TpueaMHas THIOTE3a MO3Ta M TPEXCIOWHAas HWepapXus) aKTUBHOCTh
MO3ra JIIOJeH C 3TUM THIIOM pacUICIUICHUS] COOTBETCTBYET YPOBHIO
penTwimii.  DMOIMOHANBHBIE  peakuuu,  (opMupyromuecs  Ha
CYOKOPTHKAJIFHOM YPOBHE JIMMOWYECKOH, BETETATUBHOM U 3HIOKPHUHHON
CHCTEM, BBIXOJAT M3 MO/ KOHTPOJISI KOPHI TOJIOBHOTO Mo3ra. Benenctuun
9TOTO Yy JKUBOTHBIX HPOSIBIISAETCS HECTAOMIBHOCTh IICUXUKU U TPYIHOCTH
B Q/IaNITAllMH K U3MEHSIOMNMCS YCIIOBHSIM OKPY)KAIOIIEH CPEIBI.

[Ipu paciieriennu 2 Tumna:

V¥ 15% 310pOBBIX J10/I€H MOTYT MOJIHOCTbIO OTCYTCTBOBATh
MEXITOJTyIIapHble KOMHCCYPBI MEXIY sSApamMu Tanamyca. OJTHaKO MEXTy
MOJTYIIIAPUSIME TOJIOBHOTO MO3Ta CYIIECTBYIOT JAPYTrUe KOMUCCYPaTIbHBIE
MyTU: B ONTHYECKOM TEKTYME MEXAY 3aJIHUMH JIOJIIMU CPEITHET0 MO3Tra,
3aHSS] KOMUCCYPa MEXY TPEONTUIECKIMU 30HAMHU, KOMUCCYPa MEXTY
saapamu Jlamkesuua u Kaxana, xabeHymsipHast KOMUcCypa,
THITITOKaMITaJIbHast KOMUCCYpa M MTEPETHsS KOMUCCYPA.

@OUIOreHeTHYeCKH  HOBEMIIMM  KOMHCCYpaJbHBIM  00pa3oBaHUEM
SIBIISIETCS. MO30JIMICTOE TEJI0, CaMO€ MOIITHOE B MO3TY uenoBeka. Onepanun
[0 PACCEYCHHUI0 MO30JIUCTOrO Tela MPOBOJAMIM O MEAMIUHCKUM
nmokazaHusiM (omyxoub, smuierncusi) [azsanura, Cneppu u ap. (1965,
1967, 1991). B ux paborax omucaHbl pe3yabTaTbl HaOIIOACHUN 3a
MAIMeHTaMH, Y KOTOPBIX PAacCeYeHO MO30JUCTOE TENO (a WHOT/Ia M 9acTh




by Gazzaniga, Sperry and others (1965, 1967, 1991). Examinations have
been performed in cases in which the corpus callosum (also the anterior
commissure in part) was cut. In the split-brain patients, disturbance of
naming objects in the left visual field, dyslexia in the left visual field,
agraphia in the left hand, and the constructive apraxia in the right hand
were observed. The important result of this study is the discovery that the
functional specialization is evident between the right and left hemispheres
in the human cerebrum. Structural asymmetry has been reported on the
habenular nucleus in the mole and Drosophila and on the Mauthner cell in
the fish spinal cord, although the physiological significance is elusive.
The functional difference between the right and left cerebral hemispheres
has been known in the human brain. In higher subhuman primates,
however, the difference has not been successfully studied so far.

The remarkable development of the cerebral cortex in man as compared
with that in apes can be summarized as follows: a) linguistic areas highly
developed in both the posterior and anterior association areas, b) very
large frontal lobe, especially the frontal association area (= prefrontal
cortex), and c) a large number of cortico-cortical fibers, connecting
bi-directionally between the anterior and posterior association areas.

It is said in human that the left cerebral hemisphere is predominant over
the right hemisphere in the comprehension and expression of the
language, whereas the right hemisphere is predominant over the left
hemisphere in the comprehensive recognition of compound forms and
fragmentized figures to build up the conscious-integration of Gestalt
(Sperry), or in the function of transforming special information into
groups in images by manipulation or using hands (Gazzaniga).

nepeaHeil KOMUCCyphl). Y MaMeHTOB C paCCEYEHHBIM MO3TOM BO3HUKAIOT
CIIO)KHOCTH TIpU TPHUCBOCHUU HMEHH OOBEKTaM, MPOCIUPYIONIMMCS B
JIEBOE 3pUTENBHOE T0JIe, arpadus B JICBOM pyKe, a TaKXKe B IIPABOM pyKe
MPOSIBJISIETCS KOHCTPYKTHUBHAS arpakcusi. BaxHeHmm pe3ynbTaToM 3TUX
WCCIAEAOBAaHUN CTadd 3HaHUSA O (PYHKIIMOHAIBHOW CHEIHATH3AIlUN
MPaBOToO M JIEBOTO MOJIyIIapUsi TOJIOBHOTO Mo3ra 4enoBeka. CTpyKTypHas
aCUMMETpPHsl HalJIecHa B XaOMHYJSPHBIX TaHTJIMSIX MOJU U JPO30(HUIIbI,
MayTHEPOBCKUX KIIETKAaX CIHUHHOIO MO3Ta pbi0, HO (DHU3HOJIOTHIECKOE
3HAQYCHHE OTOM aCUMMETPUH JI0 CHUX IIOp HEW3BECTHO. PasnmeneHue
(GYHKIIUH MEXTy MPaBbIM M JICBBIM IOJYIIAPUSIMHA MO3Ta YEIOBEKA YXKe
JOCTaTOYHO Xopoio u3ydeHo. OJHaKo, crenuanu3anus MOIyIIapuil
TOJIOBHOTO MO3Ta Yy BBICHIMX YeJIOBEKOOOPa3HBIX 00e3bst emE crnabo
H3Yy4YeHa.

Baxneiimme nO0CTHKEHUs B Pa3BUTHH KOPBI TOJIOBHOI'O MO3ra 4elOBEKa
M0 CpPaBHEHHIO C KOPOH 00€3bsH 3aKIIOYaloTCs B CIEAYIOUIEM: a) B
3aJIHE U TIepeHeN acCOIMATHUBHBIX 30HAX 3HAUYUTENIBHO JIydIle
Mpe/icTaBiIeHa 30Ha peud, 0) HaMHOTO OoJblle pa3BUTa JOOHAS Kopa H,
0COOEHHO, accolMaTuBHAs JOOHas kopa (=mnpedpoHTaibHas 30HA), U C)
00JIbIII0E KOTHYECTBO KOPTUKO-KOPTUKAIBHBIX CBS3€H, 00eCTeUnBaIOIINX
JIBYCTOPDOHHIOIO CBSI3b MEXKIY MEpeAHEd W 3aJHEW acCOUMaTUBHBIMHU
30HaMH.

Cumnraetcs, 4TO y 4eJIOBeKa JIeBOE MOIyIIapHe JOMUHHUPYET HaJ MPaBbIM
B OTHOIIGHUHM pEYeBHIX (GYHKIWH, TOTJa Kak TWpaBoe IMOJIyIIapue
JOMUHHUPYET HaJ JEBBIM B CIIOCOOHOCTH K PAacHO3HABAHUIO CIIOKHBIX
dhopm, GopMHPOBAHUH TIETTOCTHOTO CYOBEKTUBHOTO 00pa3a U3 OTIACIbHBIX
¢parmentoB (Cneppu), oObenuHeHMH cnenuduyeckoit MHGOpMaun B
TPYNIIBI ¥ KOHCTPYMPOBAHWU TPOCTPAHCTBEHHOTO 00Opa3a Ha OCHOBE
MaHHAMYJIAIUHN ¢ TomMotibto pyk (["a33anura).

bnaromaps  MeXIONyIIapHBIM  CBS3SIM  [OCTOSIHHO  HMJIET  OOMeH
nHpopManed MeXAy JIeBbIM UM TMpaBblM NOJYHIIAPUSIMH, T[OITOMY




However, the information in both hemispheres is constantly
communicated through commissural fibers; so that the functional
predominance of the hemisphere is not absolute (Fig. 19). With this
concept in mind, it is said in general that the right hemisphere is
concerned with images of signs transmitted by means of emotional
experience, thus suited for solving problems using imagination, while the
left hemisphere is related with understanding languages, searching for
rules to connect different kinds of signs. Understanding in the right
hemisphere loses its individual colors after transmission through the
corpus callosum to the left hemisphere, thus bearing its common concept
(Fig. 20).

left right

language music - cognition

grammatical global / holistic

analytical metaphor

humorus / wit
space-cognition

details
time sequence

harmony prosody

melody beat rhythm

corpus callosum

Fig.19

(GYHKIMOHAIbHOE JOMUHHUPOBAHHE OJHOIO M3 HONYLIAPUN HE SIBISETCS
abconrotHeiM(Pue.19). Mimes 310 B By, BCE TaKu MOXHO YTBEpXKIATh,
4TO MpaBoe Moiyliapue Oojblie CBsA3aHO C  (OPMUPOBaHHEM
IMOIMOHAJIBHBIX 00Pa30B U JUIS IPUHSTHUS PEIICHUN aKTHBHO HUCIIOJIB3YET
BOOOpakeHHE, TOrJIa Kak JICBOC IOJYIIApUE CBS3aHO C IMOHUMaHHEM
peur, TMOMCKOM  TpaBWJI  JUIi  CBA3M  MEXKIY  I[PH3HAKAMH.
[TpaBononymiapHslii 00pa3 mocie mepeaavyd 4Yepe3 MO30JIUCTOE TeNo B
JIeBOC TOJyIIApUe TepsieT HHIMBUIYAJIbHYI0 OKPacKy M IpHOOpeTacTt
abctpakTHbIii xapakrep(Puc.20).
[Ipu pacmennenuu 3 Tuna:

Division of Labor in the Hemispheres

n a classic experiment, Dean C. Delis of the Universi-

AA AA ty of California, San Diego, and his Folleagues asked
A A A A brain-damaged patients to study a picture of a large
AA capital H made up of little A’ (feft) and then redraw it
AA from memory. The patients with damage to the right
AA A A A AA hemisphere (thus dependent solely on the left hemi-
AA AA  sphere) often simply scattered A's over the page
AA AA (below left). Patients with damage to the left hemi-
AA AA sphere often just drew a large capital H with no A's
below right). Thus, the human left brair i
AA AA stimuli according to one or a few details, whereas the
right brain specializes in ing global patterns.

Fig.20

Hwmxe OyayT paccMOTpeHBl pasznuuus MEXIy mepeaHei (JIoOHo#) u
3aJIHeH (BUCOYHOM, 3aTHIJIOYHON M TEMEHHOM) aCCOIMAaTUBHBIMU 30HAMU.




Inthe @ split:
The discrepancy between the anterior (or frontal) and the posterior
(parietal, temporal and occipital) association areas will be considered
below. The study of regional cerebral blood flow (rCBF) in the brain of
chronic schizophrenic patients was developed recently by Ingvar and
Franzen (1974). They showed that decreased amounts of rCBF were noted
in the frontal association cortex of the patients than in the healthy
controls, and also that increased amounts in the parieto-temporal than the
frontal areas in the patient brains. The increase and decrease of the
amount of regional blood flows are considered as reflecting the level of
the metabolism, correlated with the functional activities of its brain
region. Therefore, it can be considered that in schizophrenic patients the
function of the frontal association area is decreased, while that of the
posterior association is conversely increased.
Based upon the above consideration, the split-mind symptoms of the
mental disease, especially schizophrenia (so to say temporally function
disorders), are now ready to be considered, although highly hypothetical.

Firstly, regulatory disturbances of the cortical functions in the cerebrum
upon subcortical structures may cause impulsive, disordered, and
reflective patterns or manners of emotional expression.

Secondly, the disturbance of bilateral hemispheric communication may
cause deterioration or even loss of normal thinking-flows, thus resulting in
the mal-formation of cognitive conceptualization which may lead to the
abnormal cognition ; hallucination and delusion. Disturbances of
establishment of self consciousness occur, as a result of self-disorientation
in the surrounding world together with bitter experience suffering from

OTHOCHUTENBHO HENAaBHO ObLI pa3paboTaH METOA HU3YYEHUS JIOKAIbHOTO
MO3TOBOIO KPOBOTOKAa y TAIMEHTOB, CTPAJAIOIIUX XPOHUYECKOH
mmm3odpenneii (Ingvar and Franzen,1974). Beio moka3zaHo, 9YTO KPOBOTOK
B JIOOHBIX 30HaX y OOJBHBIX MIM30()peHHEN MEHbIIE, YeM Yy 370POBBIX,
Opy 3TOM Yy [AIUEHTOB ¢  IIHW30(ppeHuci KPOBOTOK B
BHCOYHO-TEMEHHBIX 30HaX OOJbIle, 4yeM B JIOOHBIX. MI3MeHeHus: B ypoBHE
MO3TOBOIO KpPOBOOOpAIllEHUS] OTPaXaroT YpOBeHb MeTaboau3Ma U
KOPpEeNUpYIOT C (YHKIIMOHAIBHOW AaKTUBHOCTBIO COOTBETCTBYIOIINX
y4JacTkoB Mo3ra. Takum oOpa3oM, €CTb OCHOBaHUs MPEAIoJararh, 4rto y
OOJNBHBIX IU30(PpPEHUEH aKTUBHOCTH JIOOHBIX AaCCOLMATHUBHBIX 30H
YMEHBIIIEHA, a AaKTMBHOCTb 3aJHUX aCCOLMATHUBHBIX 30H, HA00OPOT,
yBEIUYCHA.

BelmensnoxenHsle (akThl HO3BOJSAIOT MPEIOKUTh HOBYIO THIIOTE3Y
HEHPOPHU3NOIOTHYECKIX MEXAaHU3MOB «PACLICTICHHS pa3yMa Ipu
NICUXWYECKUX 3a00sieBaHMsIX. ECTh BeCOMblEe OCHOBAaHUS pacCMaTpUBaTh
«pacIIeTUICHHsI pa3yMay KakK MPOSBICHHE BPEMEHHOTO (yHKIIMOHAIBHOTO
pacuienieHus Mo3ra:

Bo-niepBrIx, nepruouveckrne HapyIeH!s: B3aUMOJICHCTBHSI KOPKOBBIX H
MIOJIKOPKOBBIX CTPYKTYP MOXKET IMPOBOLMPOBATh UMIYJIbCUBHBIE,
OecriopsiiouHble U peduIeKTUBHBIE (POPMBI U CIIOCOOBI TPOSBICHUS
SMOLUH.

Bo-BTOpBIX, HAPYIIEHUST MEKIIOTYIIAPHOTO B3aUMOJICHCTBUS MOXKET
MPUBECTH K YXYALUICHUIO WIH OO MOTepH CIOCOOHOCTH K MBIIIJIEHUIO
1, KaK CIIC/ICTBUE, 3aTPYHEHUS B ONIO3HAHUN 0OBEKTOB, IPUBO/IAIIEE K
MCKa)XEHHOMY BOCHPUSATHIO, FTAJUTIOIIMHALMAM U Openy. Hapymenus B
OCO3HAHHUU COOCTBEHHOTO «S1» SBISIFOTCS Pe3y/IbTaTOM HApYIICHUS B
MMOHMMaHHUH CBOETO MECTA B OKPY>KAIOIIEM MHUPE M FTOPHKOTO OIbITA
CTpalaHui, MPUYMHIEMBIX JIPYTHMH JIFOIbMH.

B-Tperpux,  pasmiernieHMe = MEXIy ~— HepeIHMMH M 33JHUMH
aCCOIIMATUBHBIMU 30HAMHU MOXKET TPUBOJIUTH K OTKa3y OT JEATEILHOCTH,
MOTepe BOJIM U YTHETEHUIO dMoLui. B pe3ynbraTe nposiBisieTcs: ayTu3M U
JerepcoHanu3anus. BakHO TOMYEPKHYTh, 4YTO OJTH HapyIICHUs, B




other people in the community.

Thirdly, the antero-posterior separation of the association cortices is likely
to cause declining of activities, volitions and feelings, manifesting
sometimes symptoms of autism or depersonalization. It should be stressed
here that the deficits are in many cases functional and temporal, and that
the symptoms are not irreversible to be involved in the incurable organic
deficits. The disease can indeed be curable by means of medical drugs and
psychiatric therapies.

Generating an animal model which
symptoms has been carried out, by injecting amphetamine or
methamphetamine into rats (Utena, 1961). The rats which received
drugs repeatedly became intoxicated, and displayed some stereotyped
behaviors such as biting, licking, and grooming; so called amphetamine
stereotypia, while other types of behaviors were suppressed. Furthermore,
they became afterwards inclined to display similar symptoms, when the
drugs were administered repeatedly even at low doses. Likewise, when
monkeys received methamphetamine for a long period, they exhibited
abnormal types of social behavior resembling the symptom of autism
together with particular manners of peeping and body-scratching. It was
thought biologically that hypersensitivity of dopamine receptors was
formed. Pharmacologically, this is called as "reversed tolerance
phenomenon" in the sense that it is reversed to the drug tolerance . This
terminology is deeply related to the term “remembrance of the previous
history” advocated by Utena (1961, 1979) in the meaning that previous
histories of schizophrenia and/or drug-intoxication are likely to prepare
the readiness of recurrence in inducing the symptoms of the disease and
the stimulant-intoxication.

represents schizophrenia-like

OOJIBIIMHCTBE CIIy4aeB, SBJSIOTCS (YHKIMOHAIBHBIMH U BPEMEHHBIMU,
UMEIOT OOpaTUMBIA XapakTep H HE CBS3aHBl C OPraHUYECKUMHU
HapYLICHUSIMH, TIOATOMY MOTYT OBbITh YCTPAHEHBI C TOMOUIBIO JIEKAPCTB U
MICUXOTEPaItu.

DKcrnepuMeHTallbHAs MOJIENb MNU30(PEHUH Ha KUBOTHBIX ObLIa MOJTy4YeHa
C TIOMOIIBI0 HHBEKIMU KpbicaM amQeTaMuHa U MeTaaMIpuTaMuHa
(Utena, 1961). Y kpbic, KOTOpble MHOTOKPATHO MMOJy4aid amperaMuH,
MPOSIBJISUTUCH TIPU3HAKU OIBSIHEHUS, CTEPEOTHOE IOBEACHUE: KyCaHHE,
JMU3aHue, TPYMUHT, - TaK Ha3biBaemas aMdeTraMHHOBasi CTEPEOTHUIIUSA,
TOorja Kak Jpyrue (Gopmbl moBeneHUs ObUTH moaaBieHsl. bomee Toro,
9TUM KpbICaM BIIOCIEACTBUHM OBUIO JOCTATOYHO OYEHb HU3KHX [03

ampeTuMuHa Ui TPOBOKAUMU  aM(ETAaMHHOBOW  CTEPEOTHIINU.
AHaNIOrM4HbIM o0pa3zom U3MEHAIOCH [IOBEJCHUE 00e3bsH,
MOJIBEPraBIIMXCS ~ MHOTOKPATHBIM  HMHBEKIMSAM  MeTaaM(eTaMuHa:

HaOJI0AAINCh TPU3HAKK ayTU3Ma M CTEPEOTUIINH B (pOpME HENPEPHIBHOTO
HAaHECEHUs] IApanvH ¥ BBIIIMIBIBAHUA BOJOC Ha cBoéMm Teme. C
OMOJIOTUYECKON TOYKHM 3peHus HaOmogaemble 3((EKThl  SBISIOTCS
MPOSIBJICHUEM THUIEPYYBCTBUTEIHHOCTH T0(aMHUHOBEIX penentopoB. C
TOYKU 3peHUs (PapMaKoJIOTOB, 3TH k€ IPPEKTHl paccMaTPUBAIOTCA Kak
«peHomMeH OOpaTHOW TOJEPAHTHOCTU»: €CIIU TPH TOJIEPAHTHOCTH IS
nocTkeHus: 3¢p¢pexra TpeOyercss yBelIMYEHHME J03bl JIeKapcTBa, TO B
JTAHHOM KOHTEKCTE€ HAo0OpoOT, Jsl 3alycKa CTEPEOTUIUN JIOCTATOYHO
3HAYUTENbHO MEHbIIEH 1103bl ampeTamMuHa. DTa TEPMHHOJIOTUS TECHO
CBsI3aHa C TEPMHUHOM, KOTOpbIi orcramBan cam Utena (1961, 1979). On
NPEUIOKNIT Has3bIBaTh IoOBeJeHUYecKue 3(QeKThl, CIpOBOLKUPOBAHHBIC
WHBEKIUAMU aM(eTaMiHa, «HCTOPHUYECKAs IMaMsTh», B TOM CMBICIIE, YTO
nocjae MPEHECeHHWs CHMITOMOB IIU30(QPEHUH WIA  OIbSHEHMS,
(opMHpyeTCs MOBBIIIIEHHAS TOTOBHOCTH K TIOBTOPEHHIO STHX CHMITTOMOB.
[loBropHoe BBeneHue amderamuHa, MOJOOHO OOJBIIUM  J03aM
nodamMuHa, CTUMYIUpYyeT NO0(paMHUHOBBIE pallenTOpbl (KaK aroHUCTHI) U
NPOBOLIMPYET  MOBBIIIEHWE  YYBCTBUTEIBHOCTH K  JIGKApPCTBY.
XJoprpomMa3uH JEHCTBYET Kak OJIOKAaTOp WJIM aHTarOHUCT JO0(aMHUHOBBIX




Repetitive uptake of amphetamine, similar to the over-dose dopamine,
stimulates dopamine receptors (as an agonist), resulting in the
hypersensitive state to the drug. Medication of chlorpromazine acts as a
blocker or antagonist to the dopamine type 2 receptors and thus effective
for the mitigation of positive symptoms of schizophrenia as well as for the
abnormal psychic states of experimental animal models.

Recently, the relationships between the dependency to the drug and the
age of experimental animals have been examined by Nishikawa and his
coworkers (2002). It was found that rats in puberty are most likely to
show schizophrenia-like symptoms after repetitive administration of the
drugs. The age of the rats used in the experiments were postnatal days of
25 and afterward, the periods of puberty and young adolescence. At
synaptic levels, amphetamine activates dopamine (DA) receptors and
produce positive symptoms of schizophrenia, while phencyclidine (PCP)
blocks the NMDA type of glutamate receptors and exhibits negative
symptoms. The former is reactive and the latter is resistant to the
anti-psychotic agents/medicines.

In experimental animals, behavioral and biological abnormalities induced
by drug injections showed apparent changes according to the
developmental stages. For example, unlike the period of maturity (after
the postnatal day 25), the reversed tolerance phenomenon by
methamphetamine does not occur in the juvenile (newborn) rats (at
postnatal days 1-21).

Based upon these data, Nishikawa and colleagues searched for genes,
whose activation is dependent on the development by injection of

peuenTopoB 2-ro TUma U MO3TOMY  3(PQeKTuBeH Uil YCTpaHEHUS
CHUMIITOMOB IIU30(pEeHHH KakK y JIOJCH, TaKk U B JKCIIEPHUMEHTAIbHBIX
MOJIETISIX Ha KUBOTHBIX.

Henasuo B padotax Nishikawa ¢ coatopamu (2002) Oblia onucana CBsi3b
MEXIY BOPAcTOM OSKCIEPUMEHTAIBbHBIX JKUBOTHBIX U TOSBICHUEM
HapKOTUUYECKOH 3aBucuMocTU. OOHAPYKEHO, YTO KPBICHI B IIyOEpTaTHOM
nepuojie Oosiee CKIOHHBI K IMOSBJICHUIO MPU3HAKOB MIM30(DPEHUH IPU
MOBTOPHOM BBEJICHHH JIEKApCTBA. MIHBEKIIUHN MPOBOIMINCH OJJHUM U TEM
e KpbICaM Ha pa3HbIX ATalax OHTOTeHe3a: Ha 25 JIeHb MOocie POXKICHUS U
B MyOEpTATHBINA MEPUO]] WM MOIPOCTKOBBIA nepuo. Ha cuHantrnyeckom
ypoBHE amdeTaMuH akTHUBUpPYeT nodamuHoBble peuentopel (DA) u
MPOBOLIMPYET TMPOSBICHHE CHUMITOMOB MHM30()pPEHHUH, TOTga Kak
¢dennukmuaua  (PCP) Gmokupyer riyramatasie NMDA-penentopsl u
MOJIABIISIET MPOSBICHUS CUMNTOMOB. lloka3aHo, 4TO y KpbIC TNEpBOi
rpynnsl  QEHIUKIMIUH YCTPaHSET HApPKOTUYECKYID 3aBHCHUMOCTh, a
KPBICBI-IOJJPOCTKH PE3UCTEHTHI K aHTHIICUXOTHYECKUM (IICUXOTPOITHBIM)
npernaparam.

OueBuaHO, 4YTO  A(PEKKTUBHOCTH  JEHCTBUS  HApPKOTMKOB  Ha
9KCHEPUMEHTAIbHBIX JKMBOTHBIX 3aBHCUT OT CTaJUMM OHTOIEHe3a.
@deHoMeH 00paTHOW TOJIEPAaHTHOCTH K MeTaaM(eTaMuHy BO3HUKAET y
KpbIC B MyOEpPTaTHOM MEpUOJie M HE MPOSIBIAETCS Y HOBOPOXKIAEHHBIX
KpBIC.

Omupasice Ha 3tu jganHble, Nishikawa ¢ komneramum WCKal TeHBI,
aKTUBAallMs KOTOPBIX 3aBUCUT OT (a3bl OHTOreHe3a, CBs3aHa C
WHBEKIMAMHA MeTaaMpeTaMuHa W PEeaKIHUsIMHA Ha aHTHUIICHXOTHYECKHE
npenaparsl. OTU TeHbl MHTEPECHBI T€M, YTO MOTYT NMPUHUMATh y4acTHe B
dhopmupoBarnm eHOMEeHa 00paTHOM TOJIEPAHTHOCTH. BaXHO yUWUTHIBATS,
YTO TIOSABJICHHE CHUMITOMOB IIU30(pEHUH Yy YEJIOBEKa 4Yalle BCEero
HaOmo1aeTcss B MyOepTaTHOM BO3pacTe IpHU OINPEAEICHHOM YpOBHE
3pEJIOCTH MO3Ta U MOXKET OBbITh CBS3aHO C BO3PACTHBIMHM M3MEHEHHUSIMHU B
APXHUTEKTYpE HEUPOHHBIX CETEW MO3ra U MPEeXkAe BCEro NEPEIHEr0 MO3ra.




amphetamine and also are responsive to anti-psychotics. These genes can
be closely involved in the reverse tolerance phenomenon. Considering the
fact that schizophrenia in many cases develops after the age of a certain
degree of brain maturation; puberty, it can be thought that some kinds of
disturbances are occurring in the neural net-work system in the brain,
particularly in the forebrain. The neuro-circuitry develops in the course of
maturation from the infancy to the puberty and adulthood. The pattern of
expression of c-fos genes; immediate early genes, in the striatum and the
cerebral cortex was conspicuously different between mature and immature
brains (Nishikawa, 2002). The cloning of the genes and formation of
antibodies will further promote the study of the schizophrenic brain.

The human brain becomes mature as it develops from the baby/childhood
to the puberty/adult. Neuronal processes develop, and glial cells maturate
to form myelin in the brain. Various types of neuronal circuitries in the
brain are activated and strengthened by means of active and passive
interactions with environment through communication and co-working in
the society. Thus, in the process of constant activation of neural networks
in the cerebral cortex, based on the mechanical basis of the conditioned
reflex, particularly with the help of the second signal system, people can
be educated intellectually and emotionally. This is the fundamental basis
of human activities to create art, music and science.

When the brain is damaged, mental disorder can appear as a consequence.
How are cognitive abnormalities such as illusion and hallucination formed
in psychotic patients? It is evident that loci of the mental disease, for
instance in the schizophrenia, do not lie in the primary sensory areas nor
in the primary motor cortex, not in the least in the brainstem/spinal cord,

ApXHTEKTypa HEMpPOHHBIX CETEH MO3ra CYyIIECTBEHHO YCIOXKHACTCA B
IpoLecce OHTOr€He3a OT MJaJeHYecTBa K IEpUOAY I10JIOBOTO
CO3pEBaHUs: BBISIBIICHA 3HAYMMasl Pa3HUIa IATTEPHOB dKcrpeccuu C-fos
I€HOB (PaHHUX OHKOI'€HOB) B CTPUATyM€E U HEOKOPTEKCE MEXKY 3pEIbIM U
ue3pensiM Mosrom (Nishikawa, 2002). PaboTsl 10 KJIOHHPOBaHHIO FCHOB
U CO3JaHMI0 AHTUTEN MOTYT B OiipkaiiimieM OynyromeMm [1aThb HOBBIE
3HaHUs 0 QYHKLUMOHAIBHOM OpraHu3aluy Mo3ra Ipy MHU30(ppEeHun

B npouiecce B3pocieHus oT MiiaieHYecTBa J10 epuo/ia MoJI0BOH 3penocTi
ITOMCXOAUT CO3pEBaHUE MO3ra. HeiiponanbHbie IIPOLIECCHI
COBEpIICHCTBYIOTCS, a IJIMAJbHbIE KIJIETKU BBIPACTalOT U (HOPMUPYIOT
MHUEIIMHOBbIE  000sI0ukM. briaromaps akTUBHOMY H©  IaCCHBHOMY
B3aMMOJCMCTBUIO C BHEIIHEH CpeNOoM B Ipolecce KOMMYHUKAIUN U
TPYAOBOM [JEATEIBHOCTH AKTUBUPYIOTCS M 3aKPEIUIAIOTCS pas3jInyHbIe
TUIIBI  HEMpPOHANBHBIX CTPYKTyp. Takum oOpa3oMm, Ha OCHOBE
YCIOBHOPE(IEKTOPHBIX MEXaHU3MOB U, OCOOCHHO, C MOMOILIbI BTOPOMH
CUTHAJIbHOW CUCTEMBI, MPOUCXOAUT MOCTOSHHAS aKTUBAlLUs HEHPOHHBIX
ceTeil TOJIOBHOIO MO3ra U OOECcleyMBaeTcsi HWHTEUIEKTyalbHOE MU
SMOILIMOHANBHOE pa3BUTHE 4YelloBeKa. OTO (pyHIaMeHTaabHash OCHOBA
pa3IMYHBIX BUJOB TBOPYECTBA: UCKYCCTBA, MY3bIKH, HAYKH.

[lcuxuueckoe pacTpoWCTBO SBISETCS CIEACTBUEM MOBPEXKIECHUS MO3Ta.
KakoBbl MexaHu3Mbl (POpMUPOBaHHUS KOTHUTHBHBIX DPACTPOMCTB, TaKMX
KaK WUIIO3UM W TaJUTIOUMHAIUK, OpPU TMCUXUYECKHX 3a0oieBaHMsIX?
CoBepIIEHHO SICHO, YTO JIOKYCBl NICUXMUYECKUX HApPYIIEHUH HaXOIATCS
HE TNEPBUYHON CEHCOPHOM WJIM MOTOPHOM KOpe, Ja)ke HE CTBOJIOBBIX
CTPYKTypax TOJIOBHOTO WJIM CIHMHHOTO MO3ra, a OHHU PacIOJIOKEHbI
MpeXJIe BCEro B aCCOIMATUBHON KOpe TOJIOBHOTO Mo3ra. OOmmmu
CBOMCTBAMM KaK 3pUTENIbHBIX TAK U CIYXOBBIX KOTHUTHBHBIX PacTpOMCTB
SBIIAIOTCA HapylIEHHs B CIIOCOOHOCTH NpeoOpa3oBaHusi O0bEKTa, Kak
LIEJIOT0, B €UHBIN CyOBEKTHBHBIM 00pa3, a Tak ke B OLEHKE LIEHHOCTH U
3HAYUMOCTU OOBEKTOB U COOBITHII HA OCHOBE MPEIBIAYILErO KU3HEHHOTO
onbiTa. CTpYKTYpUpPOBAaHUE BHEIIHUX CTUMYJIOB, KOHIENTYAIU3aLUs NN
reHepanu3alus, a TaK J>K€ MBICIUTENIbHAs JEeSTeNbHOCTh SBISIIOTCS
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but do lie in the association cerebral cortex. Considering the
symptomatology of cognitive disturbance, whether visual or auditory, it is
the malfunction of comprehending objects as a whole in a gestalt way,
judging the value and meaning of surrounding events or objects referring
to the previous memory. Patterning of the stimuli from environments, the
conceptualization or generalization of ideas, and the building up the
stream of thought, these are the products of recognition mechanism, the
central role of which is the activities of the linguistic center in the brain.

According to Yasunaga (1972, 1979, 1987), the principle pattern of
recogniton: in terms of the concept, A=B in healthy normal person is
apparently reversed in schizophrenic patients, and way of the talking of
his own experience apparently inversed, which can be described as A<B
(Fig.21). It is so-called the theory or hypothesis of "inversion of patterns”.
As Wauchope (1948) describes, the "pattern” is a form of representation
meaningful for living things, that is, a pair of fundamental categories in
the description of the world of experience. Below, shows several
examples of the pairs (concepts A and B, either of which predominant to
another), namely, self —other, quality—quantity, whole—part, life—
matter, unity—difference, life—death, etc. The concept of these patterns
is established or materialized within a moment and can be understood that
there are common, logical symmetrical/asymmetrical correspondence
among these pairs. In the case of A—B, A is logically predominant to B.
That is, provided that A is the starting point of lively-experienced
understanding, then the concept that B is not A is logically
understandable. For example, “self” is basically understandable in living
conditions as the principal starting point, so “other or otherness” is
understood as “not self”. When the situation is reversed by predominance
over B of A expressed in what we call schizophrenic experience, the

(GyHKIHEH MEXaHW3MOB PACIO3HABAHMS, B KOTOPBIX HEHTPAIBHYIO POJIb
UrpaeT aKTUBHOCTH [ICHTPA PEYH.

Cormacuo yuenmro Yasunaga (1972, 1979, 1987), mmu3odpenus
MPOSIBIISICTCS B HAPYNICHWH MPUIMIIOB PAaClO3HABAHUSA 0Opas3oB: €CM B
BOCHpHATHH  310poBoro  A>B, To mius GoapHOro mu3odpeHueit
OTHOIIEHUS! A ¥ b MHBEPTHPOBAHO M OH OIKCHIBAET STO OTHOIICHHE KaK

A<bB (Puc.21).
WuBepcust KOTHUTUBHOTO 00pa3a

Teopus dpanroma (Yasunaga, 1972,1987)

Hopwma / 3nopoBbrit

uzodppennn (KOHIIETIIHS,

MOJIEIb)
A=B A=B
A—B A<—B
A—npyrue A«—npyrue
[IEJI0E—YacThb [IEJI0€<—YaCThb
00111ee—YacTHOE 00I11ee«—1YacTHOE

KN3Hb —CMCPTH

KHN3Hb «<—CMCPThH

Fig. 21
OTro  yyeHMe OOBIYHO  Ha3blBAlOT  TEOPHUEH  WJIM  THIOTE30H
«MHBEpTHpPOBaHHOTO  mmiabmona». Ilo  mHenumroWauchope (1948),

«mabioH» - 3TO ofaHa W3 (GOpM penpe3eHTanni (PU3HOTOTHYECKON
3HaYMMOCTH OOBEKTOB, WHAu€ TOBOpS, 3TO JAYaJTUCTUYECKHE Mapbl
(yHITaMEHTAJIbHBIX KAaTErOPHH, OMHCHIBAIOLINE OMNBIT B3aWMOJAEUCTBUS C
MupoM. Hrke nmpuBOIUTCS HECKOJIBKO NMPUMEPOB TAKUX Map (KOHLENTHI
A u b, olMH U3 KOTOPBIX JOMHUHHUPYET HaJ APYTUM): «sI» —> JApPYTuUe;
KayecTBO— KOJIMYECTBO; II€JI0€— YacTb; KMBOE— HEXHBOE; olIiee—
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predominance between A and B must be reversed also in the logical
expression of patients. The patterns of A—B structure occurring in the
normal person differ in schizophrenic persons, in whom the pattern is
unconsciously inversed having structure like B—A. It is a paradoxical
experience which healthy subjects can never ‘“nachleben”. Yasunaga
explains that in the direction A—B, the relation is contingency and spread
divergently as plural arrows, whereas in the direction B—A, the relation is
of logical necessity and has tendency to converge upstream to the single
origin. Most obviously, the category pair of this asymmetry would be the
pair of life—death, explaining as in the followings : death is perfectly
expressed by “no longer living”. However, “living” can never be
expressed sufficiently by “not dead/not yet died”. Nobody knows by
experience what “death” really is.

Yasunaga explains further: experience in healthy subjects can generally be
expressed by A=B. Namely, subjective mental activity is in good
accordance or harmony with the pressure of existence from the outer
world, and since the major premise of logical precedence of A is
maintained, the conscious image of cognition is for oneself firm and able
to check whether real or illusory. By contrast, in schizophrenic type of
hallucination (mainly auditory hallucination), external B turns into an
obvious premise to which subjective A can barely be correlated, being in
accidental and conditional states, in spite of normal consciousness and
intelligence ("Mental Geometry", by H. Yasunaga, 1987). In the life of
healthy subjects, there is always a proportional constant between the
amount of physical amount of stimuli from milieu and the physiological
threshold when organisms receive the stimuli. In the mental state of
schizophrenic patients, however, the proportional constant changes in the
process of illness and the patients are not able to perceive the morbid
changes. In such situations, the patients perceive the outer stimuli with the
normal standard of the premorbum proportional constant, thus causing

4yacTHOe; XKn3Hb * cmepTh M T.1. KoHmentel A u b B 3THX napax
IIPOTUBOIIOCTABIISAIOTCS W JIOTMYECKH JOIOJHSIOT Apyr apyra. Tak B
ciyqae A—b, A norumuecku gomuHupyer Hag b. To ectb A sBusercs
OTIIPABHOM TOYKOW B OMMCAHUHM HEKOTOPOTO KM3HEHHOTO OIbITa U 0e3 A
KoHIent b repser nornyeckuil cMmbici. Tak, Harmpumep, KoHUenrt «I» -
9TO 0a30BO€ >KU3HEHHOE IOHATHE W OHO SIBJISETCS OTIPABHOM TOYKOM,
COOTBETCTBEHHO <«JpYroe WM Jpyrue» NOHHMMaKTcid Kak «He S». B
cllyyae MHBEPCUH B 3TOM AyanucTuyeckoi mape, korna b («apyroe nim
Opyrue») noMuHupyeT Hax A («51»), MOXKHO FOBOPUTH O IPOSIBIECHUAX
mm3odpeHu, IIOCKOJIbKY JUIS 30 peHun XapakTepHa
WHBEPTUPOBaHHAs JIoruka oTHoweHud Mexay A u b. [llaGnousl Tuma A
— b  npu mm3oppeHun  OECCO3HATENILHO  WHBEPTUPYIOTCS U
IIPEBPALIAIOTCS B CBOIO IIPOTUBOINOJIOXKHOCTH 10 Tuny b — A. 3tor
I1apalOKCaIbHBIN OIBIT HUKOTJAa HE MEPEKUBACTCA 310POBBIMH JIFOIBMHU.

Yasunaga yrBepxkmaer, dYro B 1mabimone A — b oroOpaxken
HEeMpeJICKa3yeMblii BBIOOp OJHOTO HAamNpaBlEHUS U3 MHOXKECTBa
BO3MOJXKHEIX, TOrga Kak Ima0joH b — A  oTimuaeTcs JIOTHMYECKOM

HEOOXOJIMMOCTBhIO M OTOOpakaeT CTPEMJIEHHWE MOJHATHCA K €AMHOMN
oTnpaBHOU Touke. COBEPIIEHHO OYEBMJIHO, UTO B JAYAJIUCTUYECKON Iape
XKHU3Hb - CMEpPTh KHU3Hb JOMUHUPYET HaJl CMEPThIO, MOCKOJIbKY CMEPTh
MIOHMMAETCA KaK «IIpeKpalleHue >ku3Hu». 1Ipu 3ToM TpyqHO pacunuThIBaTh
Ha YCIHEIIHOe MOHUMaHUEe, €CIM KOHUENT «KHU3HBY» OYJEeT MepeBeieH Kak
«OTCYTCTBUE CMepTH». HUKTO W3 KMBYIIMX HE 3HACT, U 3HATb HE
MOJKET, UTO TaKOE€ «CMEPTh.

Yasunaga mo3xe yTBepskKJall: ONbIT 37J0POBBIX JIIOJIeH B 00lIeM ciydae
MOXXET OBbIThb BbIpaXkeH cooTHomeHneM A=b. DTo o3Hauaer, 4TO
MBICIUTENBHBIE IIPOLECCHl XOPOIIO COTJacOBaHbl M HAXOAATCA B
TapMOHHMH C BHEITHUM MHUPOM, U, TOCKOJIbKY YCTONYHBO MOIIEPKUBAETCS
NIEPBUYHBI IPUOPUTET A, CYIIECTBYET BO3MOXKHOCTh OTJIMYATh
peasibHble COOBITUSI OT WUTIO30pHBIX. OOpaTHOE COOTHOIIEHHE MEXAY A
u b Bo3HUKaeT mpu MmM30(pPEeHUYECKUX TAUTIOUMHAIMAX (KaK MpaBUIIO
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abnormal recognition; illusion or hallucination. Predominance of the
subjective activity momentary changes, and deteriorate so as to be
subordinate to the predominance of the external world in the sensory
cognitive function.

In summary, the pattern of recognition or sensory images in
schizophrenic person is lacking some sort of reality and phantom-like, due
to the inversion of recognition expressed by B—A structure, when the
principle of the normal patterning of recognition is expressed by A—B
structure. Formation of conversion of recognition has thus been advocated
by H. Yasunaga, being named as “the phantom theory or the hypothesis"
((Fig.22)).

Through clinical approach, Utena, Saitoh and others (2002) observed a
momentary delay of 5—10cm (25—50 msec) in the action or speech of
schizophrenic patients compared with the healthy person, when they were
asked to perform a simple test, e.g. examining the simple reaction time
test in seizing a dropping small-stick, which he discovered and named as
“simple psychiatric functional test”.

3BYKOBBIX): HECMOTpSl Ha COXPAaHHOCTh CO3HAaHUS W WHTEIUICKTA,
yCTaHaBJIMBAETCS MEPBUYHBINA MPHOPUTET BHEIIHKUX b, a X Koppensuus ¢
CyOBEKTUBHBIM A  HOCHUT CIIy4aWHBId WJIM YCJIOBHBIM XapakTep
("MenrtanbHas reomerpus”, by H. Yasunaga, 1987). [Moporu
(U3MONIOTHYECKUX  pEaKIMid  3I0OPOBBIX JIFOJICH  MPOIOPIUOHAIHHBI
WHTCHCUBHOCTH (u3ndeckoro crumyna. [lpu paszButum mmsoppeHuu
KOX(QPHUIMEHT MPONOPIMOHATLHOCTH MOCTOSTHHO WU3MEHSETCS, MPH ITOM
NAlleHThl €  JMarHo30M  IIU30(QpPEHHUs  JIMIICHB  BO3MOXKHOCTH
BOCIIPUHUMATh ITU NMATOTCHHBbIC M3MEHEHHs. B pe3ynbTare y ManueHToB
WCKaXXaeTcsl CYOBEKTUBHOE OTOOpakeHHE OOBIYHBIX  (DU3UYECKHX
CTHMYJIOB, HApyIIaeTcs pPAaclo3HABaHWE, BO3HUKAIOT WJUIIO3MH U
rajurronrHan. HeyctoifunBoCTs B MpeoOpa3oBaHUM BHEIIHETO CTHMYJIA
B CYOBEKTHBHBIH 00pa3 NPUBOAUT K TOMY, YTO y HIM30()PCHUKOB B
OCO3HAaHMH CEHCOPHBIX CHUTHAJIOB YCHJIMBACTCS JOMHHAHTA BHEUTHHX
COOBITHH.

Takum oOpa3om, pe3yabTaT pacriO3HABAHUS WU CYObEKTHBHBIN
CEHCOPHBIN 00pa3 MpH MHU30(ppeHNH yTpaurBaeT NPU3HAKU PEaTbHOCTH U
no06eH (paHToMy, MOITOMY BO3HUKAET UHBEpCHS (DyHIaMEHTaTbHBIX
CBsI3€H M TO, UTO 3/10pOBBIE JIIOM BhIpaxaroT ¢popmyiaoit A—b,y
601bpHBIX K30 peHuei npespamiaerca B b—A. H. Yasunaga
HACTaWBaeT Ha CMEUICHUHU JIOMHUHAHTHI TIPY PacliO3HaBaHUM, U TEOPHS,
OTMCBIBAIOLIAS 3TOT MEXaHU3M, Ha3bIBAETCS «TEOpHEN WIIM THIIOTE30i
¢danromoBy (Puc.21).
brarogapst wabmiogenussm B kiamHuke Utena, Saitoh et al. (2002)
OOHApyXXWJI, YTO pe4Yb W pEaKUWu Yy TMAIUEeHTOB ¢ IMHU30(ppeHueit
3aMeJIEHBI IO CPAaBHEHUIO €O 370pOBBIMU Ha 25-50 Mc. D10 mposBisercs
B TPOCTBIX TMCUXO(PHU3UYECKUX TECTax Ha HW3MEPEHHE BPEMEHHU
CEHCOMOTOPHOM peakIiH, HamnpuMmep, KOIJa 4YelOBeKY Mpesaraercs
cxBaTuTh mamaronryro manky. Utena ¢ coastopamu (2002) paspaboran
Habop TakUX TECTOB M Ha3Bal HX <«IIPOCTble (YHKIHOHAIbHBIE
MICUXUATPUIECKUE TECTHD).

Utena oOpaiiaeT BHMaHH€E Ha HECKOJIBKO XOPOIIIO U3BECTHBIX (DaKTOB:
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XXms  OFFSET ASYNCHRONY
— i ——

RED
—

ONSET ASYNCHRONY

Diagram of Stimulus Micropattern : Saitoh and Utena used a set of nine
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.

Fig. 22

Utena considered as below :

(D Apparent motion of Gestalt psychology (Wertheimer) tells us that
time of one frame in TV or movies represents 1,25—30sec (33—40
msec) .

@ Threshold value of flicker fusion is about 50 msec.

@ Color fusion test (successive red and green lights with certain

interval of time) of Efron (1973) to be perceived as yellow is at intervals
of below 20-25 msec.

@ experiments of “perception of causality” of Michotte (1963), i.e.,
randomly unrelated movement of two points can be perceived as having
causal relationship with each other occurs within the event of 50msec.

3putenbHblil 3G(HEKT HEeNPEepbIBHOTO ABMKECHUS, W3BECTHBIA W3
IemransT-nicuxonorun (Wertheimer) Bo3HukaeT, €cid 4acToTa
kKaJipoB B TB mim cKOpoCTh CMEHBI M300paKEHUI COCTaBIIsAeT 1
/25—30c¢ (33—40 mc);

[ToporoBoe 3HaueHHWE MEXKCTUMYJIBHOTO  HHTEpBajia  IpHU
M3MEPEHUM YaCTOThI CIUSHUS MelIbKaHuil — 50 Mc;

B TecTe cnusiHus 1IBETOB MOCIEA0BATENbHAS HKCIIO3UIINS KPACHOU
W 3€JCHOM BCHOBIIEK C MWHTEepBaio MeHee 20-25 wmc
BOCIIPHHUMAETCS Kak OjHa BCHbImKa jxenroro 1sera (Efron,
1973);

Wnmosus  npuumaHoctH  Michotte  (1963):  nmBe  TOukw,
BCIIBIXMBAIOIIIME TTOCIEA0BATENBHO ¢ HHTEpBaIOM He Oosee 50 mc,
BOCIIPUHUMAIOTCS KaK B3aUMOCBSI3aHHBIE.
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Taking all these in consideration, Utena hypothesized that time
conception of cognitive consciousness has a quantal unit with 25-50 msec
duration and named it the "moment consciousness” hypothesis, and gave
it an important psychopathological significance (Fig.22, Fig.23).

He thought that the phenomena in which experience of the illusion
consciousness seen in the schizophrenia patients, and that auditory
hallucination, e. g., could take place during the "moment consciousness".
Furthermore, Gestalt collapse in the “Baum test” observed in
schizophrenic patients, and functional disturbance of the gating filter of
sensory inputs in psychophysiological experiments are noted to occur
within 50 msec of the moment consciousness, analysis of which being
indispensable in the study of “brain and mind” problem. For example, (D
lack or decrease of the prepulse (forerunner) inhibition toward the p50
element (50 msec positive wave) of the event-related potential (ERP) of
the following impulse, and @ excessive increase of backward masking
(Breitmeyer, 1984) by the following stimulus against the prepulse
impulse. It should be further investigated whether the “inversion of pattern
recognition™ (Yasunaga) is accomplished within the time of "moment
consciousness” (Utena). If it turns out to be quite likely, the prospect of
unifying neuroscience and psychiatry will be promising.

Visual impulses travel in the Brain (unit: msec), To explan visual
perception and "moment consciousness"Thorpe and Fabre-Thorpe (2001)
Sakagami and Tsutsui (1999) Kawamura (2006). (Fig. 24)

Munsell 80-Hue Score (MHS) of Schizophrenic
Patients and Normal Controls in MCFT

Munsell  Munsell

| 8C-hue score| hue
=81l
1000 m Lo
32 - .- N
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9 36 H ~ Il
E. 10¥ l o by - .
2 40
.- =
44
10YR [ | . " . [ |
as [ & g L
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{0) 5 10 20 G0 40 50 &0 80

Stimulus Light Duration (msec)

100

Inter-individual Variations of Momentary Color Vision: M-MHS for Two Groups (Mean+SD)
(M-0) M-5 M-10 M-20 | M-30 M-40 M-50 | M-60 | M-80
472438 | 47130 | 455434 | 425431 | 37.844.9 |31.4+3.8" |29.4+35" |27.6£36" | 27.7+3.2
476427 | 47.0£2.1 | 45.3+1.9 | 427426 | 38.143.7 |33.6433 |[31.0+23 |29.5¢25 | 28.8+2.3
*p<.005; *p<.05 (Kruskal-Wallis test)

M-100
28.0£3.2
29.2+2.3

Schizophrenia (N=48)
Normal (N=55)

Fig.23

Ha ocHoBanmm »stux ¢aktoB Utena mnpeamomoxxwi, dYTo Tporecc
OCO3HaHWUsI SIBIISICTCS TUCKPETHBIM U BPEMEHHOW KBAHT OCO3HAHHS WU
«MOMEHT OCO3HaHMs» cocTaBmsieT 25-50 Mc. DTa rumoresa wuMeeT
OoubIioe 3HaueHue ai1st narorncuxonorun (Pue.22, (Puc.23).

OH cuuTan, 4ro HaOMOJaeMble y MAMEHTOB ¢ MIM30(PEHHEH HILTIO3UU
U CIyXOBbIC TaJUTIOIIMHALMA BO3HHUKAIOT B «MOMEHT OCO3HaHHs». boiee
TOTO, pa3pylIeHue 00pa30B MPH BHIOJHEHNUH TecTa J[epeBo u HapyIleHHe
GUIBTpAIlMd  CEHCOPHOTO  CHUTHAJA B TCUXO(PH3HOJIOTHUSCKHX
OKCIIEPUMEHTaX y TMalHMeHTOB MH30(PEHUKOB HaOMIOJar0TCs Ha
BpeMeHHOM wHHTepBasie 50 MC B MOMEHT oco3HaHus. OYeBHIHO, YTO
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Visual impulses travel in the Brain (unit: msec),
To explan visual perception and "moment consciousness"

Thorpe & Fabre-Thorpe (2001) Ooo““f%
Sakagami et al. (1999) %,,.)
Kawamura (2006) S

Fig. 24

The visual transmission time from the visual object to the following
structures being estimated : to the retina (20-40 msec), the V1 (40-60
msec), the V4 (60-80 msec), the inferotemporal cortex (80-100 msec), the
prefrontal cortex (100-130 msec) and finally to the primary motor cortex
(140-190 msec) (Thorpe and Fabre-Thorpe, 2001). Thus, the transmission
time from the retina to the association cortex, where cognition process is
elaborate, is briefly 60-80 msec. This may well be the time required for
the human brain to recognize figures/forms after detecting signals in the
environments. Assuming that the time of perception / conception has a
quantal unit with an approximate duration of 25-50 msec, it can be said

JeTalbHOE H3Yy4YE€HUE MOMEHTa OCO3HAaHUS SIBIISICTCS OYEHb BaXKHBIM
aCIIEKTOM PEIICHHSI TPOOJIEMBI «MO3T U pazym».

Hanpumep,  ucye3HOBEHHME WM yMEHBIIEHHE  TOPMOXEHHS,
npenmectsyrouiero P50 (mo3uTuBHas BOJIHA C JIATEHTHBIM nieproaoM 50
MC) B COOBITMHHO-CBA3aHHOM IOTEHLMAJIE KOPPEIUPYET C YepPEe3MEPHBIM
ycusieHueM obpaTHoi mackupoBku (Breitmeyer, 1984), To ectb BiausHUS
MOCTIEYIOIIEro CTUMYJIa Ha paclio3HOBaHUE MPEAbIIYIIEro. X0Tea0Ch Obl

y3HaTh, CB3sSHa JHM WHBepcHss o0Opa3oB, oOmUCaHHas Yasunaga c
«MOMeHTOM oco3HaHus» (Utena). Ecmum 3T0 Tak, TO BO3HUKAIOT
MHOTOOOCIIAIONINE  TEPCIEeKTUBBl  OOBEIUHEHUS  INCUXUATPUH U
HEWPOOHOJIOTHH.

BpeMennas aumarpamMmma oOpaOOTKH 3pUTEIBLHON HMH(OpPMAIUU B MO3TE.
CBs3p 3pHUTENBHOM TEPIENIMA C «MOMEHTOM oco3Hanus» (Thorpe &
Fabre-Thorpe (2001) Sakagami and Tsutsui (1999) Kawamura
(2006)).(Puc.24)

PaccmoTpuM BpeMsi mepedadd 3pUTENBHOTO CUTHajda OT OOBEKTa K
CTPYKTypaM 3pUTeNbHOI cucTteMsbl: oT ceTdyatku — 20-40 mc, k V1 — 40-60
Mc, k V4 — 60-80 mc, x HmkHeBHcOouHOH kKope — 80-100 mc, k
npedponTansHoii kope — 100-130 Mc 1, HakOHeI, K TePBUYHON MOTOPHOM
kope — 140-190 mc. Takum oOpa3om, BpeMs Mepeladyd CHrHaja OT
CeTUaTKU K MpeQpOHTAIBLHON KOpe, T/ 3aBepIIaeTcs KOTHUTHBHBIN
npoiiecc, cocrapisger npumepHo 60-80Mc. DTOT BpeMEHHOW HHTEpBAI
MOKHO paccMaTpHBaTh KaK BpeMs, HEOOXOAMMOE MO3Ty dYeloBeKa s
pacrio3HaBaHHusT OOBEKTAa TIOCIE JETEKTUPOBAHMS BHEIIHETO CHUTHAIA.
Ecnu mpennonoxuTh, YTO BPEMEHHOW KBAHT OCO3HAHHOW MeEpIENIUU
cocrasisieT 25-50 MC, TO MOXHO yTBEPKIaTh, YTO KOTHUTHBHBIN IPOLECC
cocrout u3 1,0 — 1,5 «MOMEHTOB OCO3HaHUS». DTO MPEIINOIOKEHUE
Xoporro coryiacyercss ¢ paboramm Sakagami et al. (1999, 2001), B
KOTOpPBIX T[IOKa3aHO, YTO TMPHU BOCIPHUATUU 3PUTEIBHBIX OOBEKTOB
MPOUCXOJIUT M3MEHEHHE HMITYJIbCHON aKTHBHOCTH B TMpPe(POHTAITBHBIX
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that it requires about 1.0-1.5 units of “moment consciousness”. This can
be supported by the study of Sakagami et al. (1999, 2001) who discovered
that firing activities of the prefrontal neurons vary when monkeys
observed visual objects, and that the changes are dependent upon the
situations of receiving connotational meanings of the stimuli.
Disturbance of cognitive control in schizophrenic patients may well be
caused by abnormalities of the context processing of incoming
information.

As stated above, the sensory gating deficit and excessive degree of the
backward masking have been explained as the cognition disturbance of
the schizophrenic patients, and these are phenomena/events occurring
within 50 msec. Recently, Saitoh et al. (2002) conducted “momentary
color fusion test, MCFT”, following Efron’s fusion experiments (1963) in
which the perception of yellow by the fusion of brief flashes of red and
green lights (varing 5-100 msec intervals) enabled us to infer the
minimum time required for visual awareness. Only in a limited interval of
40-60 msec flashes of red and green, they found the difference of
perceptions between the healthy and schizophrenic subjects, namely the
former recognized as a result of color fusion phenomenon as yellow,
while the latter recognized as green due to the failure of color fusion and
also because of the retrograde masking (backward iinhibition), indicating
possibly that different patterns of visual cognition exist between the
normal and patient groups in this particular time window of moment
consciousness ; 40-60 msec. Furthermore, there may have the possibility
that “Phantom space” that generates “Inversion of recognition pattern
(Yasunaga, 1987)” in the schizophrenic experience is present in a
restricted time window of “moment consciousness (Utena, 2000)”.

In clinical observation, some patients have evident hallucination and
delusion/illusion (Wahnwahrnehmung), while others have ambiguous

HeHpoHax Mo3ra 00€3bsSH M 3TH HU3MEHEHMs CYIIECTBEHHO 3aBHCST OT
3HAYUMOCTH 3TOT0 OOBEKTa B KOHKPETHOM KOHTEKCTe. HapymieHue
KOTHUTUBHOT'O KOHTPOJII y MAallMeHTOB C MIM30(peHueil MOXKeT ObITh
BBI3BAHO OCOOEHHOCTSMH TIPOIlECCa COTJIACOBAHUSl  IMOCTYIAIOIIETO
CUTHaJIa C KOHTEKCTOM.
Kak yka3piBaoch BHINIe, KOTHUTUBHBIC HAPYIICHHUS MAIMEHTOB C
mu30ppeHnenl MpOSBISIOTCS B 3aMEAJICHUM BOCIPUSTUS CEHCOPHBIX
CUTHAJIOB ¥ YepPE3BBIYATHO BHICOKOM YPOBHE OOPAaTHON MacCKHPOBKHU. DTH
0COOCHHOCTH CBSI3aHBI C BpeMeHHBIM HHTepBanioMm 50 mc. HemaBHo Saitoh
¢ coaBTopamu  (2002) mpoBOAUIIN TECTUPOBAHUE I[BETOBOM 3PHUTEILHON
namsta  (“mementary color fusion test, MCFT”), Bocmpou3Bosiiee
skcnepuMenTsl DdpoHna (1963) nmo hopMuUpOBaHHIO WILTIO3TT JKEITOTO C
MOMOIIBI0  TOCTEIOBATENbHBIX  BCIBIIMIEK 3€JIEHOT0 W KPacHOro,
MPEAbSIBISEMBIX Uepe3 BpeMeHHO# mHTepBai oT Smc 10 100 mc. Takum
o0pa3oM oOIpenesuioch Bpems, HeoOoxoaumoe i (GopMUpoBaHUS
CyOBEKTHUBHOTO IIBETOBOTO 00Opasa. OTnauuust 370pPOBBIX JIIOJIEH |
MaUMeHToB ¢ mu30ppeHueld B  BOCHPHITHHA  IOCIIEJOBATEIbHBIX
MENTbKaHUN KpacHOr0 W 3€JeHOT0 ObUI0 OOHApYKEHO TOJBKO B
OTPaHUYEHHOM MEXCTUMYJIbHOM HHTepBasie oT 40 mc qo 60 Mc: mepBas
BCITBIIIIKA PACMO3HABANACH KaK JKENTas, a BTOpas, Kak 3eJieHas. DTOT
3¢ deKT SBISIOMUNCS Pe3yabTaTOM HapyUIEHUS MPOIECCOB CIUSHUS
IBETOBBIX 00Pa30B M YCWJICHHsI 0OpaTHOW MAacKUPOBKH, MTOKA3bIBALT, YTO
W3MEHEHHEe MAaTTepHa OCO3HAHUS IBETOBBIX CUTHAJIOB MpU IHU30(ppeHUN
MPOUCXOJUT BO BPEMEHHOM OKHE, COOTBETCTBYIONIEM «MOMEHTY
oco3HaHus». Kpome »3TOro, CymecTByeT BepOSTHOCTh TOTO, 4TO
IPOCTPAHCTBO  WILIIO3UKY»,  (QopMUpYIOIIEeCs y  TMAIlMeHTOB  C
3o peHuen BCJIE/ICTBUU «MHBEPTHPOBAHUS CTPYKTYPBI
pacriozHaBaHus» (Yasunaga, 1987)” , Tak ke CBsSI3aHO C OPraHUYCHHBIM
BPEMEHHBIM OKHOM, COOTBETCTBYIOIIEM «MOMEHTY oco3HaHus» (Utena,
2000).

B xnuHMKe HaOMIOMaeTcs, YTO OJHU TMAalUeHThl ¢ MU30(peHue
WCIBITHIBAIOT ~ SIBHBIC  TAUIIONUHAIIMKM W OpEJOBBIE  MJUTIO3UU
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abnormal feeling. In the structure of mind of schizoid or normal person, it
may be possible that the recognition pattern of A—B and B—A
(Yasunaga, 1987) is present in the moment consciousness (Utena, 2000).
Ambivalent feelings develops in the adolescence and pathological
ambivalent symptoms appearing in the schizophrenic patients may be
caused by subjectively deviated feeling, akin to the conversion of
perception in a limited moment of consciousness not inconsistent with
each other. Examples of disorders of ambivalence in the field of
intelligence, emotions, and mind, recently experienced by the author in
the schizophrenic young adolescence are:--

- | know how to take food by chopsticks and just carry it to the mouth. But
I cannot proceed it to the action, simply because | am not aware of how to
eat.

- Emotional feeling remains inside me. However, no real feeling of anger
or sorrow or joy comes out of my mind.

- | consider myself that | have to die, by jumping out of the window of my
room on the fifth floor, but another myself doubts it strange to do,
therefore | cannot kill myself.

In the background of such pathological experiences, lie the cognitive
dysfunction in the cortical level and the emotional disorders in the limbic
level, especially the prefrontal area, the temporal lobe and the limbic
cortex.

(D Main functions of the frontal lobe, especially the prefrontal cortex
that receive inputs from the posterior association cortex are the
followings.

1. interpretation of connotational meaning of events depending upon the
contents,

2. conversion of passive information to the active creativities,

3. understand events/phenomena in the conceptualized thinking by
activities of the second signal system (Pavlov) ; the language function.

(Wahnwahrnehmung) , TOrga Kak [ JPYTMX — XapaKTEPHBI
JIBYCMBICIICHHBIE HEOOBIYHbIC omlymieHus. [IposBinenue npsmoro (A-> b)
u unBeptupoBanHoro (b-> A) pacno3naBanus oopaszos (Yasunaga, 1987)
npH IU30PPEHUH WJIM Y 3J0POBBIX JIIOJCH BO3MOXHO CBSI3aHO C
«vmomeHnToM oco3Hanus»y (Utena, 2000). JIBoiicTBEHHBIC OIIYIICHUS
pa3BUBAIOTCS B MOJPOCTKOBOM  BO3pacTe H  MNATOJOTUYECKHE
aMOMBAJICHTHBIC CHMITOMBI MOTYT OBITh BBI3BaHBI CYOBEKTHBHBIMHU
OTKJIOHCHUSIMH B OIIYIICHUSIX, TOXOXKUMH Ha U3MEHEHHUS B BOCIIPUSATHH B
MOMEHT OCO3HaHUs, KOTJia JIBa 00pa3a CyIIeCTBYIOT OJHOBPEMEHHO M HE
npoTUBOpeyar Apyr npyry. llpumepbl amMOWBaJIEHTHOrO CHUMITOMA B
chepe HMHTEIUICKTa, 3MOLUMKA W pa3yMa aBTOp HEJAABHO HAONIOTAI B
KIIMHHUKE Y MTOJIPOCTKOB, CTPAAAIONINX MIM30(PECHUEH:

e S 3Haro, kKaKk OpaTh MUILY MMAaJOYKAMH, 3HAIK, KaK MOJHOCHUTH
nuiy ko pry. Ho, s He MOry 3TOro cuemarb, IpocTo MOTOMY,
9TO sl HE TIOHUMAI0, YTO 3HAYHT ECTh;

e DOMOIMHU CYIIECTBYIOT BHYTpU MeHs. OJIHaKo, s HE 3HAI0, 4TO
3HAYHT THEB, TIeYab WU PaJ0CTh;

e S yOexnéH, 4yTO s JODKEH BBIIPBHITHYTH C MATOTO dTaXKka M
yMepeTb, HO 5 € U COMHEBAalCh, YTO 3TO HAAO JAeJaTh,
MOCKOJIBKY HE MOTY e s yOUTh ceOsl.

B ocHOBe 53THX MAaTOJOTMYECKUX IPOLECCOB JIekKAT KOTHUTHUBHBIC
HapymeHus: Ha KOPKOBOM YpPOBHE M OSMOIMOHAJBHBIE HApyIIEHUS Ha
JTUMOMYECKOM YpOBHE, OCOOCHHO B MNpePpOHTAIBHOM, BUCOYHOM U
AMMOUYECKOM 30HaX KOPBHI.

e Baxuelimme QyHKIuM (pOHTAIBLHONH KOPBI, a B OCOOEHHOCTH
npedpOHTANILHOW KOpPBI, TOJYYaOlIed CHUTHAIBI OT 3ajJHEH
ACCOIIMATUBHOW 30HBI, COCTOST B CIICIYIOIIEM:

1. UnTepnperanmst  CMbICiia  COOBITHH B

KOHTEKCTOM,;

2. Tlepexon OT maccuBHOW WH(OPMAITUK K AKTUBHOMY TBOPYECTBY;

3. BoBnedeHue sBIEHWUH W COOBITHH B Tporecc aOCTPaKTHOTO

COOTBCTCTBHUH C
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@The functional significance of the cortical association pathways from
the prefrontal cortex to the posterior association areas were considered
above. Bidirectional connections between the frontal lobe and the
posterior association areas are developed in humans as seen in the
uncinate fasciculus and the superior longitudinal fasciculus. It has not
been precisely demonstrated, however, how these fibers connecting the
Wernicke’s and the Broca’s areas are organized. In monkeys, the
projection from the frontal lobe to the temporal lobe is much weaker
compared with the projection of the opposite direction (Kawamura,
1977). The fibers originate from almost entire parts of the frontal lobe,
and terminate widely in the superior temporal gyrus and sulcus, the most
parts of which belong to the auditory association area. According to the
recent investigations performed morphologically by Kurachi (2003) on
schizophrenic brains, cortical atrophy is often observed in the
above-mentioned regions. Assuming that reduced functional activities in
the atrophied temporal lobe may be produced by hypoactive inputs
coming back from the frontal cortex due to the reduced blood circulation,
a kind of pathological recognition, that is “pattern inversion”
(Yasunaga,1972, 1987) may occur in the state of “moment consciousness”
(Utena,2002 ) in the mind of schizophrenia. Some similarity may be
present in the cognitive mechanism between these pathological
phenomena occurring in patients and creative artists.

I have mentioned so far the higher-order functions of the brain
mechanism of the recognition and emotion as well as the synthetic
activities of the higher nervous system. Structurally, they are

(Dbrainstem (medulla oblongata, pons, midbrain),

@lower central parts of the forebrain (diencephalon, basal ganglia,
limbic system),

MBINUICHHUST OJlaroapsi aKkTHBHOCTH BTOPOW CHUTHAIBHON CHCTEMBI
(ITanoB WN.I1.); peueBas pyHKIIHS.

e OyHKUMOHAJIBHOE  3HAYCHHWE  IMepeJayd  CHUTHAJIOB  OT
npepoHTAIBHONW 30HBI K 3aJHUM AaCCOLMATHBHBIM 30HAM
ObUIO OIMCAHO BhINIE. Y YeJOBEKa Pa3BUTHI JIByHAlpaBJICHHbIE
CBS3M  MEXIy mnpedpoHTaTIbHOW  KOPOW H  3aJHUMHU
acCOLIMATUBHBIMU 30HAMU Yepe3 KPIOUKOBHIHBIN MTyYOK U Uepes3
NEpPEeHUM YJIMHEHHBIA KaHATHK. [Ioka He CylecTByeT TOYHBIX
JIAHHBIX O CBA3SIX 3TUX BOJIOKOH ¢ 30HamMH bpoka u Bepuuke. ¥V
00e3bsiH CBA3M OT (POHTATBHOW KOPBI K BHCOYHOH KOpe
BBIPa)KEHbI 3HUMTEIBHO cllabee, yeM B 0OpaTHOM HalpaBiICHUU
(Kawamura, 1977). W3 Bcex, mpakTHYeCKH, oOacTeit
(pPOHTAIBHON KOPBI BBIXOJAT BOJIOKHA, IIMPOKO BETBSIIMECS B
NepeIHAX BUCOYHBIX M3BHIMHAX M 0Opo3agax, OosbIias 4acTh
KOTOPBIX OTHOCUTCS K CIYXOBOM acCOIMaTUBHOW 30HE.
CormacHO  HeNaBHUM  MOP(OJOTUYECKUM  HCCIIEIOBAHUSIM
Kurachi (2003), wuMmeHHO O5TH 30HBI Haubojlee YacTo
OKa3bIBAIOTCS aTpodupoBaHbl y OosbHBIX MmM30ppenueii. Eciu
OpPEANoNoXUTh, YTO  arpodus  SABISIETCS  pe3yJbTaToM
YMEHBIICHUSI KPOBOTOKA, BBI3BAHHOTO YMEHBIICHHWEM IIOTOKA
HUCXOJMIIUX  CUTHAIOB  OT  (pPOHTAJIBHOW  30HBI, TO
«MHBEPTUPOBaHHbIE 00pa3bl» mpu muzoppeHun (Yasunaga,
1972, 1987) moryT mposiIBIATHCA B PEXUME COOTBETCTBYIOIIEM
«MoMmeHTy oco3Hanus» (Utena,2002). MoxHO 3aMeTUTh
HEKOTOpOE CXOACTBO B KOTHUTHUBHBIX MEXaHU3MaxX 3TOT0
MaTOJIOTMYECKOTO  Tpolecca  MEXAYy — MalUeHTaMu ¢
3o peHneit 1 TROPUECKUX paOOTHUKOB.

S yxe oTMeual, 4To Takue BHICOKOOPTaHM30BAaHHBIE (DYHKIIMH KaK
pacIoO3HaBaHUE W SMOLMH SIBISIOTCS PE3YJIBTATAMU MHTETPATUBHON
JEATEIbHOCTH BBICIIUX OTACIIOB HEPBHOM CHCTEMBI, K KOTOPBIM
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@ the neocortex (especially, the anterior and posterior association
areas).

As a classic phylogenetic view, “a triune brain theory” has been
proposed by MacLean (1973). He considered the hierarchy of the animal
brain as constructed by a three-layered system, consisting of the primitive
reptilian brain, the paleo-mammalian brain and the neo-mammalian brain
(Fig. ). Classification of Tokizane (1969) is worthwhile mentioning ;

(@ brainstem/spinal cord system (state of being alive, reflex and
regulation activities),

@ limbic system (living vigorously,
activities),

@ neocortical system (living well, adaptive and creative activities).

instinctive and emotional

Neuropsychological concept of the three fundamental system/blocks of
the brain structure has been presented by Luria (1973). That is,

(Dthe first one consists of the thalamus, hypothalamus, reticular
formation, limbic cortex, supporting desire, motivation and consciousness,
@ the second, the posterior region of the cerebral cortex, as functioning
perception, analysis and storage of information,

@ the third, the anterior region of the cerebral cortex, most developed in
man, related to the intention, planning and active performance.
Furthermore, judgment and evaluation of the results of action and
re-planning and decision of the new programming and creation.

As seen above, several researchers in the brain science have proposed
the structural and functional concepts of three systems or blocks. Thus the
entire brain or the central nervous system is activating as a united fashion
relating each other by way of fiber connections and humoral circulation,
covering activities of (Memotion, @recognition, and motor decision

OTHOCSITCS:
® CTBOJIOBBIE CTPYKTYpBI: BapOJIMEB MOCT, MPOJOJITOBATHI MO3T,
CpPEOHUN MO3T;
® HIDKHELCHTPAIbHAS YacTh IEPEJHEr0 MO3ra: MPOMEXKYTOUHBIN
MO3T, 0a3aJbHbIC TAHTJIMU U JIMMONYEcKasi CUCTEMa,
® HEOKOPTEKC M, OCOOCHHO, MEPeAHNE M 3aJHHE acCOLMATHBHBIC
30HBI.

B cooTrBercTBHM € KJIacCHYECKUM (DMIIOTCHETHUECKHM IIOIXO/I0M,
BBIPAKEHHOM B Teopuu TpueauHoro mosra (MaclLean ,1973), mosr
KMBOTHBIX  SIBJSIETCSI  TPEXCJIOMHOW  CHCTEMOW, COCTOSIIEH U3
MPUMUTHBHOTO MO3Ta PENTHWIAN, MO3Ta JPEBHUX MIICKONUTAIOMNX U
MO3ra BBICHIMX MIICKONHUTAONMX. B CBSI3M C 3THM clexyeT OTMETHTh
kinaccudukanuio Tokizane (1969):

1. ChouHHOM MO3r M CTBOJ OOECHEUMBAET IKH3HECHOCOOHOCTH,
peQIIEKCHI U PEryIATOPHYIO IS TEIbHOCTD;

2. JIumOuveckasi cucTeMa OTBEYAET 3a SHEProoOecneyeHrne, HHCTHHKTHI
Y DMOIIHH;

3. Heokoprekc obecrieunBaeT BBICOKOE Ka4eCTBO JKU3HHU, alalTUBHOCTD
Y TBOPUYECKYIO JESITETHLHOCTD.

Jlypusa B 1973 rogy mpeajioKuil HEMPOTICUXOIOTUYECKYIO KOHIICTIIIHIO

OpPraHU3yllMd  MO3ra,  Kak CUCTEMBI, COCTOAIIEH M3  TpEX
(yH1aMEHTaIbHBIX MOAYJICH:

e IlepBblif  MoOmynb  BKJIIOYAET  TajaMmyc, THUIOTalamyc,
peTUKyIsipHyto ¢dopmanuio M JuMOudeckyro kopy. OH
obecrieunBaer  (OPMHPOBAHUE JKETAHWW, MOTHUBAMA |
OCO3HAHUE;

e Bropoii mMoaynb: 3amHue o0jacTH KOpPHI TOJOBHOIO MO3ra —
NOJICP)KUBAET  NEpUENIMI0,  aHalu3 M COXpaHEeHHe
nHpopmanuu;

L4 TpeTI/Iﬁ MOAYJb: NCPECOAHUC o0iactu KOpBI T'OJIOBHOTO MO3ra,
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systems. It should be noted that a kind of hierarchy or a concept of
different stages covering from instinct to deliberative thinking is exists in
the human brain, corresponding also to the unconditioned reflex system,
the first and the second conditioned-reflex systems (Pavlov).

As concerns the hierarchy of nervous centers or brain functions,
“evolution” and “dissolution” of the nervous system was proposed by a
British neurologist Hughlings Jackson at Queen Square, inherited and
applied Spencer’s doctrines of evolutionism. He considered the evolution
of the nervous system as it develops and transfers from the simple, lower
levels of function (organized, automatic and lower centers) to the
complex, higher levels (non-organized, voluntary, continuously and
constantly organized higher centers), reaching the summit of its
development, called as the “organ of mind” which is the physical basis of
consciousness. Jackson explained the pathological degradation/dissolution
as the reverse process of the evolution: “negative” symptom as the defect
element of the higher levels of function, and “positive” symptom as the
release element of the lower levels of functions. He tried to understand
neurology (nervous disease) and psychiatry (mental illness) by means of
the integrated principle. The concept of dissolution by Jackson has given
such a big influence upon following generations, e.g. as it has developed
as neo-jacksonism by Henri Ey (1975). It is said that Ey applied evolution
of the nervous function of Jackson and the theory of dissolution to
psychiatry.

It is hoped in future studies neurology and psychiatry will share common
or similar terminologies closely connected with the advancement of basic

HauOoJiee pa3BUTHIC Yy YEJIOBEKA, - CBSI3aH C IieJIeNoIaraHueM,
IUIAHUPOBAaHUEM M AaKTUBHOM JEATEIbHOCTBIO, a TaKk Xe ¢
aHAJIM30M  pe3yJbTaTOB JAEATENBHOCTH, IEpPEeIrIaHUPOBKOM,
MPUHATHEM pelIeHu 00 M3MEHEHHEM IMpOrpaMM ICHCTBUU U
TBOPYECTBOM.
Kak moka3aHO Bblllle, MHOTHE HCCIIENOBATENIN B O0NACTH HAyK O MO3re
BBIJIBUT'AJIM KOHLIETIUM TPEXKOMIIOHEHTHOM OpraHu3anuMu Mo3ra. Takum
00pa3oM, MO3T WJIH LIEHTpaibHasl HEPBHAs CUCTEMA — 3TO €[MHAsl CUCTEMA
B3aUMOJICHCTBYIOIIUX MOJYJeH, 00bEIMHEHHBIX HEPBHBIMHU BOJIOKHAMU U
rYMOpaJbHBIMU ITOTOKaMM, 0OecreurBaronasi SMOLUHU, PACIIO3HABAaHUE U
ynpaBiieHue JABWKeHusMH. CrenyeT MOAYEpKHYTh, UTO Hepapxus
HEUPOHAIBHBIX MOJYJIEW WM IOCIEAOBATEIBHOCTh YPOBHEM OpPraHU3alAH
BbICIICH HEPBHOW IESITEIbHOCTH OT MHCTUHKTOB JIO CAMOCTOSITEIBHOIO
MBIIIJIEHUsT  Xopowo cornacytorcss ¢ ydenuem W.ILIlaBioBa 006
[I0CJIeI0BATEIbHOM YCJIOXHEHUU BBICIICH HEPBHOW JESATEIbHOCTH OT
0€3yCIIOBHBIX pEQIIEKCOB K NEPBOM M BTOPOW YCIOBHOPE(HICKTOPHBIM
CHUCTEMaM.

Teopust popmupoBaHUs MEpapXUM HEPBHBIX LIEHTPOB WM (PYHKIMH
MO3ra 4epe3 IBOJIIOLHNIO U JIErpafalliio B OpraHU3alii HEPBHON CUCTEMBI
Obuta mpemiokeHa Heiipodusnonorom Hughlings Jackson, kotopsrit
SBUJICSL TIOCNIeIOBaTeIbHBIM  HacieqHukoM YydeHus CreHcopa 00
sBomoruu. OH paccMaTpuBal HBOJIOLUI0 HEPBHOM CHUCTEMBI Kak
pa3BUTHE U Tepexol OT (YHKIMH HHU3KOrO YpOBHS (OpraHHYecKHe,
ABTOMATUYECKUE W HU3IIME IEHTPbI) K CIOKHBIM (YHKIUSAM BBICIIETO
YPOBHSI (HEOPraHWYECKUE, NPOU3BOJIBHBIE, HENPEPBIBHO U YCTOMYMBO
CYIIECTBYIOIIUE BBICIIUE IEHTphI). Bepmmuoii passutus Hughlings
Jackson wHaspiBanm «opraH pa3yma», KOTOpBIH siBIsieTcsl (DU3NYecKon
OCHOBO#i co3HaHwus. [laronoruyeckue mposBisenus ncuxuku Hughlings
Jackson paccmarpuBan, Kak Jerpaganuio. WHBEPCHIO  IIpolecca
SBOJIIOLIMU: «HETaTUBHBIE» CUMITOMBI, KaK YaCTUYHYIO YTpaTy (QyHKIUI
BBICILIETO YPOBHSI; & «TIO3UTHBHBIE» CUMIITOMBI, KAK YaCTUYHOE YCUJICHUE
Hu3muX (yHkiuui. OH mblTancs HalTH (QyHJaMeHTalbHbIE MPUHIUIIBL,
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studies of neuroscience. It will also contribute to the progress of the
scientific education with respect to art and culture and music.

MO3BOJIAIONIAE C EAWHBIX TO3UIMHA OOBSICHUTH HEBPOJIOTHUECKHE W
ncuxudeckue 3adosieBanus. Konmernus nerpagarmu Hughlings Jackson
OKa3zajga OOJbIIOe BIMSHHE HA HOBBIC ITOKOJCHUS HCCIIeI0BaTECH.
OcHoBatenb  Heo-mkekconuama  Henri  Ey  (1975)  pasBuBan
SBOJIIOIIMOHHBIA TOAXOA MO OTHONICHHUIO K HEPBHBIM (QYHKIUAM H
TEOPUIO JIErpajiallii B ICHXUATPUH.

MOKHO HaIESThCS, YTO B OYAYIOIIEM HCCICIOBAHUS B 00IaCTH
HEBPOJIOTHHU M TICUXUATPUU OOBEIUHATCS U OOPETYT SAUHBIN S3bIK HA
OCHOBE TEPEIOBBIX 3HAHHI O MO3Te U CO3HAHUH, TIOTYUYCHHBIX
(byHIaMEeHTaJIbHOM HAYKOH 0 Mo3re. DTo OyJeT crocoOCTBOBAThH
MPOrPecCy Hay4YHbIX 3HAHUN B OTHOLICHUH HCKYCCTBA, KYJIbTYpE U
MY3BIKH.

9 ] Conditioned reflex and the mind

It is not easy to handle the problem of mind; the whole products of the
brain activities. Mental activities in man have close relations with the
language function. In the central nervous system, scientists can study
mechanisms of the motor, sensory or reflexes in proper ways.
However, when dealing with the products of higher nervous activities;
“mind or spirit”, various aspects of recognition, thinking, judgment,
language, and emotion, particularly in higher primates, they often face
hard situations.

Even the greatest neuroscientists such as Wilder Penfield, neurosurgeon,
and John C. Eccles, neurophysiologist, who have devoted their lives to

YcnoBHbIN pechnekc n pasym.

OuyeHb CNoXHO peLmnTb NPobemy CyLLeCTBOBaHUSA pasyma,
ABNAOLLEroca  LEenMKoM nnogom (MpoayKToM) AesTeNbHOCTH
moa3ra lNcuxmyeckaa akTMBHOCTb y YernoBeka TeCHO CBsidaHa C
A3bIKOBbIMU (PYHKUMSAMU. B LeHTpanbHON HEPBHOW CUCTEME,
nccnegoBateny CnocobHbl (MOryT) U3yyaTb MOTOPHbIE,
CEHCOpHble MeXaHMU3Mbl NN pedrnekcobl, COOTBETCTBYIOLLUMN
apgekBaTHbIMM meTogamu. OpaHako, Korga pedb ngetT o
NpoaYyKUNN BbICLLEN HEPBHOW AEATENLHOCTU; pasymMme unu gylue
(ByX),0 pasnu4yHbIX acnekTax pacno3HaBaHWsl, MbILLIIEHUS,
CYXOeHUS, A3blKe 1 IMOLMSX, OCOBEHHO Yy BbICLUMX MPUMAaTOB,
yYeHble 4acTo CTasfkMBalTCA C OMEHb TPYAHBIMU (CNOXHBIMN)
cuTyaumsamm (npobnemamm).

[axe Takve Benvkue nccnegosartenn Moara, Kak Hempoxmpypr
Banngep MNendung n Henpodmamonor [)KOH JKKN3, KOTOpble BCHO
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understand the higher nervous activities as neuronal functions by means
of natural scientific ways, advocated the existence of mental energy or
the existence of the “liaison brain” towards the mental third world in
their late ages. They unfortunately reached the conclusion that the
concept of the soul cannot be reconciled with our present knowledge of
neurosciences as products of the higher nervous activities, and they tried
to solve the problem of mind and body (=brain) in dualism.

Furthermore, Roger W. Sperry who studied the functions of the left/
right hemisphere using the severed hemispheric (split) brain, and
Ragnar Granit who examined the control of movement physiologically
on the subcortical level, they both left the standpoint of materialism and
asserted from the position of idealism, saying that psyche brings about
materialistic changes or that neurons in the brain work with definite
purposes. The above-mentioned authorities are pupils of Charles
Sherrington (1861-1952).  Sherrington is a distinguished scholar who
built the foundation of the modern neurophysiology, whose reflex reflex
theory is ; the brain has the action which integrates many reflexes in an
organic manners and completes complicated movements.

In contrast, Russian physiologist 1. M. Sechenov (1829-1905)
published a book entitled "Reflexes of the Brain" (1863) from the
standpoint of materialism. He studied the mechanism of the central
control of the reflex movement at Claude Bernard's laboratory, and
published this work after he returned home in St.Petersburg.

The guiding principle on the research of Sechenov is the determinism
(the term is contrary to the vitalism), in which conditions of existence of
all the phenomena in the living bodies, like that of non-living bodies
(inanimate objects), is absolutely determined. And he

CBOIO XXWU3Hb NMOCBATUIM MOHUMAHUIO BbICLLIEN HEPBHOWN
AEeATeNbHOCTU Kak OYHKLNN HEMPOHOB, C MOMOLLLIO HATyparnbHbIX
(ecTecTBEHHbIX) Hay4HbIX MOAXOA0B, B KOHLLE XXMU3HW,
nogaepxusanu (NpuaepXxusanucb) aet CyLeCcTBOBaHUSA
MEHTarbHOW 3HEePrumn NN HanNU4Us «Mo3sra NocpegHuka» no
OTHOLLEHMIO K MeHTarbHOMY TpeTbeMy MuUpy. OHWU, K COXaneHuo,
NPULLIY K 3aKNIOYEHUIO, YTO KOHUENUMs Oyl He MOXeT BbiTb
cornacoBaHa C CyLeCTBYOLWNMM B HaLle BpeMs
HeMpoHay4HbIMWN NpeaCcTaBNeHNAMN (3HAHMEM) O MO3re,
ABnaOWMMUCS (B CBOKO o4vepeab) NPOAYKTOM BbiCLLEN HEPBHOM
aeatenbHocTU. M oHM (NblTanncb) HauTH pelleHne npodnemsl
pasyma u Tena (= Moa3r) (B ugee) gyanusma
Bonee Toro, Pogxep Cneppu, naydasLumin pyHKLUK
neBoro/npasBoro nosyLwapus, UCNonb3ys pasaesieHHbIN,
«pacwienneHHbIn» Mo3r, n ParHap ['paHuT, nccnegoBasLUnm
d13nonorn4eckn MOTOPHbIA KOHTPOSb Ha NOAKOPKOBOM YPOBHE,
oba ocTtaBunu matepmannucTu4eckme no3nLmm 1 awmiianm
(oeknapupoBanu) ngeanucTudeckue npeacTaBneHus, yreepxnas
4YTO AyX (4ylwa) Bbl3biBAET MaTepnanmncTuieckme USMeHeHus Unwu,
YTO HEMPOHbI MO3ra paboTatoT No onpegeneHHoMy 3ambicny (No
npegHasHa4YeHHbIM nporpamMmmam). Billwe Ha3BaHHbIe aBTOPUTETDI
ABNATCA y4eHuKamu Yaprnbaa LWWeppuHrtoHa (1861-1952).
LLIeppMHITOH BblAQOLWMNCS YHEHDBIN KOTOPbIA NOCTPOUI
dyHAaMEHT COBPEMEHHOW HENPOGU3NONOornn,( B ero
pedrieEKTOPHOM TEOpUN) Ybs pedbriekTopHas Teopus
(yTBEpPXOQETCA) YTO Y MO3ra ecTb (PyHKUMS (0eATeNbHOCTb),
KOoTopas MHTErpupyeT MHOrme pednekcbl MexaHn4eckum obpasom
N OCYLLLECTBISAET CITOXHble OBUXEHUS

B NnpoTMBONONOXHOCTL 3TOMY, pycCknin yyeHbin N.M.CeyeHoB
(1829-1905) onybnukoBan KHWUry, o3arnaBneHHyto «Pednekcol
mMo3ra» (1863) n oCHOBaHHYIO Ha MaTePUaNMCTUYECKMUX NO3ULMSX.
OH nccnegoBan MexaHn3mbl LEHTPANbHOro KOHTPOMNSA MOTOPHbIX



23

extended/adopted the principle of reflexes in the lower parts of the
central nervous system to the activity of the psychological activities of
animals, and opened the way to establish the theory of higher nervous
activities, conditioned reflexes achieved by I.P. Paviov.

Descartes termed the automatic reaction of living bodies as "reflexes",
that occur as results of nervous induction reaching the brain, the idea
being the mechanistic idealism. He advocated the principle of
human’s rational psyche, and tried to explain human psychology by
means of the concept of reflexes. Changes of the historical concepts of
the reflexes to be followed to Sechenov, Sherrington and Pavlov have
been described elsewhere (Kawamura, 1999).

Sechenov described in his book “Reflexes of the Brain™ that all
actions or behaviors in our lives, whether conscious or unconscious, can
be called as reflexes in a broad sense, and that psychic processes will
cease when sense organs stop to receiving stimuli. Pavlov (Fig.25)
regarded the year 1863 as the starting point of his research when the
book of Sechenov was published. As the fundamental principle of
the conditioned reflex theory, Pavlov believed that "no actions exist
without causes, motives nor stimuli”. He considered that every neural
action and every psychic phenomenon has actual reality of the objective
existence, it can therefore be explained materialistically through
objective physiologic studies. He defined conditioned reflexes as
reflexes of living bodies acquired in their individual lives, and the
unconditioned reflexes as innate activities of definite reflexes,
non-dependent upon the cerebral cortex, genetically/hereditary
unconditionally fixed, and most importantly these are bases of a variety
of behavioral reactions which are formed as conditioned reflexes.

pedriekcoB B nabopatopum Knoga bepHapa n onybnvkosan aTy
paboTy nocne ceoero Bo3BpalieHns gomon B Metepbypr.
OcHoBononaratoLwmm NnpuHUMnom nuccrnegosaHnin CeveHoBa
ABNAeTCA AeTEPMUHU3M (TEPMUH NPOTUBOMNOSTOXHbIN
BUTAnNM3My) ,(03HavaroLlem) 4To nposiBfieHne Bcex oeHOMEHOB
Y XMBbIX OPraHM3MoB NOgOBGHO TOMY KakK U Y HEXMBbIX OOBbEKTOB
(HeoayLweBneHHbIX) ABNsieTCA abCONTHO AETEPMUHNPOBAHHBIM.
N oH pacnpocTpanun pedneKkTopHbIA NPUHLUMMN, CBOMCTBEHHbLIN
HU3LWKMM (4aCcTAM) YPOBHSM  LIEeHTpanbHON HEPBHOM CUCTEMbI HA
(@0) NCMXOMNOrnYecKyo akTUBHOCTb XMBOTHbLIX U TEM CaMbIM
npoTtopwun gopory ansa cosganunsa W.MN.MasnosbiM Teopun BbiCLLEN
HEpPBHOW AEeATENbHOCTU, YCNOBHO-PeNEKTOPHON TEOPUM
[ekapT Ha3Ban aBToMaTUyeckue peakumnm XmBbIX CyLLECTB
«pedriekcammy», KOTOpble BO3HMKAKOT (OCCUr) Kak pesynbTtat
HEepBHOM MHAYKUMM AOCTUraloLLen Moara, naes sensioLaacs
MexaHucTnyeckum ngeannamom. OH oTcTanBan NPUHUMN
4YenoBEYECKOM paLMoHanbHOM AyWn U NbiTancs o6bACHUTb
YerioBeYEeCKy NCUXOSOrM  NOCPenCTBOM KOHLUENUmm
pednekcoB. IaMeHeHns1 UICTOPUYECKMX KOHLIENUUI pedonekcos to
be followed Ce4eHoBbiM, LLleppuHrtoHoM 1 [NaBnoBbIM onvcaHo
AoctaTto4yHo nogpobHo (elsewhere) (Kawamura, 1999)

CeueHoB nucan B cBoewn kHure «Pedonekcbl Mo3ra» 4To Bce
AENCTBUS UMW NOBELEHNE B HALLEWN XXU3HWU, CO3HATENbHbIE NN
BeccosHaTenbHble MoryT ObITb onpeaeneHbl Kak pediekchbl B
LUMPOKOM CMBbICIIE U, YTO MCUXUYECKME MPOLLECChI NpeKkpaTATCA
€CINN CEHCOpPHbIE OpraHbl NepecTanyT nonyvaTtb CTUMYIIbI.
MaBnoB (Puc.25) cuntan 1863 roa, rog onybnmkoBaHUNA- KHAMM
CeueHoBa, OTNpaBHbIM NYHKTOM €ro nccrnegoBaHun.
dyHOaMeHTarbHbIM MPUHLMMOM YCITOBHO pedekTopHON Teopum
[MaBnoB nonararn, YTO HUKAKOro AeNCTBUSA He cyllecTByeT 6e3
npu4ynHbl, 63 moTnBaummn unm 6e3 ctumynos. OH paccmaTpuean,
YTO KaXX[Oe HepPBHOE OENCTBME N KaXObIN NCUXMYECKU (PpeHOMEH
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Fig.25

Conditioned reflexes are classified into two parts; the first or primary
and the second or secondary signaling systems.  The former signals are
perceived stimuli directly coming from sensory organs, whilst the latter
signals have unigue characteristics, bearing indirect nature of signalized
signals. The first and second signaling systems are also called the
sensory and language signaling systems.

The fundamental principle of the nervous processes occurring in the
cerebral cortex is apparently common in ape and man, although the
cerebral cortex in man is far more developed and highly organized than
that in ape. The enormouse development of the human cerebral cortex,
characterized by immense growth of cortico-cortical fibers connecting
sensory, motor and association areas, including linguistic areas, has
been caused by using tools for hunting and farming, labor for

MMEET aKTyasibHY peasibHOCTb B 00 bEKTUBHOM CYLLECTBOBAHUN,
N NO3TOMY MOXET ObITb 06 BACHEHO MaTEpPUaNMCTUYECKN
NnocpeacTBOM OOBEKTUBHBIX (PU3NOSOrMYECKUX UCCEeA0BaHNN.
OH onpefensn ycrnoBHble pedneKkchbl Kak pedneKkehbl XXMUBbIX
CYyLLLeCTB, NPMOBPETEHHbIE B UX UHAMBUAYANBHOW XU3HK, a
6e3ycnoBHble pedriekChbl Kak BPOXAEHHYH aKTUBHOCTb
onpeaeneHHbIX pednekcos, He3aBMCUMbIX OT LepebpanbHom
KOpbl, FeHeTU4eCKN (BpoXaeHHO) 6e3ycrioBHO 3aPMKCUpPOBaHHbIE
N, YTO Hanbonee BaXXHO, OHU SBMSIKOTCA OCHOBOM pa3HOObpa3HbIX
noBeAeHYECKUX peakunin, KoTopble (OPMUPYIOTCS Kak YCIOBHbIE
pednekcobl.

YcnoBHble pednekcbl KnaccuuumpyoTca Ha ABE YacTy
(rpynnbl)-  NepBYH UM NEPBUYHYIO U BTOPYIO, UM BTOPUYHYIO
CUrHanbHyt cuctemy. NepBuYHbIE CUrHarnbl ABASOTCSA
BOCNPUHMMaEMbIMW CTUMYMaMU, HEMNOCPEACTBEHHO UOYLLNMU U3
CEHCOPHbIX OpraHoB, B TO BPEMS Kak NocrneaHne curHansl UMerT
YHUKanbHbIE XapakTEPUCTUKN, Hecs B cebe Henpamyo npupoay
CUrHarbHbIX CUrHaNoB

dyHOaMeHTanbHbIN NPUHLMN HEPBHLIX MPOLIECCOB,
coBepLualLmxcs B LepebpanbHoM Kope, No- BUGUMOMY,
aBnseTca obwum y YenoBekoobpasHbix 06e3bsH 1 YenoBeka,
X0T4 LepebpanbHas kopa y YenoBeka ropasao 6onbLie passuta u
BbICOKO OpraH1M3oBaHa, YeM TakoBasi y YeNnoBeKOObpasHoOM
06e3bsHbl. OrpoMHoe pa3suTme LepebpanbHOM Kopbl Y YenoBeka,
XapakTepuayoLeecsi OrpOMHbIM POCTOM KOPKOBO-KOPKOBbIX
CBsI3el COeAMHSIOLLINX CEHCOPHbIE, MOTOPHbIE U accoumMaTUBHbIE
obnacTu, BKNtoYas MMHIBUCTUYECKME, BbI3BAH MCMNOMb30BaHNEM
opyAann (MHCTPYMEHTOB) N5l OXOThbl U CEMNbCKOro XO35MCTBA,
TPYAOBOW AEATENbHOCTU U KOMMYHMKaLMK B obLlecTBe.

B3anmMooTHoLEeHNA Mexay accounaTMBHOW KOPOW 1 BTOPOW
CUrHanbHoOM cuctemMomn (3bIKOBOM CUrHaNBHOW CUCTEMON)
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production, and communication in the society.

The relationship between the association cortex and the second
signaling system (language signal system) of the conditioned reflex will
be considered below. Animals receive sensory stimuli first in the
epithelium of the sensory organs and perceive and recognize the
information in the brain, the highest analyzer being in the cerebral
cortex. Generally activities in the brain become more complex and
refined as impulses travel through crossing over synapses (by means of
synaptic transmission), thus shaping the brain in evolution.

In monkeys, inputs of somatosensory, visual and auditory systems
have been shown to converge on a certain area in the posterior
association area, i.e., the cortex surrounding the superior temporal
sulcus (STS region) (Jones and Powell, 1970). The same is the case in
cats, showing that the same kinds of inputs converging on the cortex
surrounding the middle suprasylvian sulcus (MSS region) (Kawamura,
19734, b, c).

The organization of association fibers that converge upon a certain
region in the posterior association cortex is shown to be surrounded by
these sensory areas of different modalities. This leads to the
development of highly advanced areas of recognition, assuming that
corresponding parts are present in man which can be conjectured as a
highly developed cortical area from the phylogenetic point of view, i.e.,
the primitive linguistic area in the posterior association area (Wernicke
area). Anatomically, the STS region in monkeys may correspond to
area 39 (angular gyrus) and area 40 (supramarginal gyrus) of Brodmann
(1909) in man as it takes similar or analogous location in the human
brain (Kawamura, 1977). The developmental stage of this process can

ycrnoBHoro pecdnekca 6yget paccMoTpeH Huxke. XKUBOTHbIEe
nony4atoT CEHCOPHbIE CUTHAsbI, BHa4ane B aNUTENUN
CEHCOpPHbIX OpraHoB, a BOCMPUHMMAIOT 1 OMO3HAT UH(OpMaLnIo
B MO3re,B BbICLUMX aHann3aTopax Haxogsawmxcs B uepebpanbHom
Kope. B obLiem akTMBHOCTbL B MO3re CTaHOBUTCSI Bonee CnoXxHom
n (OetanbHOW) NO Mepe TOro Kak MMNyrbCbl CreayoT Yyepes
cuHanchl (NocpeacTBOM CUHANTUYECKOW TPaHCMUCCUN), TaknUM
obpasom hopMUpysi MO3r B 9BOSOLMMN.

Y 06€e3bsiH BXOAbl COMaTOCEHCOPHOW, 3pUTESNTbHON U CITYXOBOW
CUCTEM, KaK ObIfio NoKa3aHo, KOHBEPIMPYIOT B onpeaeneHHoM
y4yacTKe 3agHen accoumaTMBHOM 06nacTu, T.€. KOpbl OKpYKatoLLEeN
BEPXHIOK BUCOYHYI0 Bopo3ay (MSS obnactb) (Jones and
Powell,1970). Takas e opraHu3aumsi CBsI3el yCTaHOBIIEHA U Y
KOLLEeK, rae TOT Xe TN BXOOO0B KOHBEPrupyeT B y4acTOK KOpbl
OKpY)XalLuni cpegHIo cynpacunbeuesyto 6oposgy (MSS
obnactb) (Kawamura, 1973 a,b,c).

Takasi opraHusaumnsa accoumaTMBHbBIX BOSIOKOH
KOHBEPrupyrLmnx Ha onpeaeneHHbIn y4acTok 3aaHen
accoumnaTMBHOM KOpbl AEMOHCTPUPYET, YTO 3Ta obnactb
OKPY>X€Ha CEHCOPHbLIMU LIEHTPaMMN pas3nnU4HOM MogarnbHOCTU. JTO
NpMBOANT K (POPMUPOBAHMIO BLICOKO pa3BUTbIX obnacten ans
OCO3HaHWs, NPU YCNOBUKN, YTO COOTBETCTBYHOLLME YAaCTU MMEKOTCH
y YyernoBeka, KOTOpble rMNOTETUYECKN KaK BbICOKO pa3BuUTas
KopkoBas obnacTtb ¢ PUNOreHeTUYECKOM TOUKM 3PEHUS, MOXET
OblTb NPUMUTUBHOW NIMHIBUCTUYECKOWN 30HON B 3aHEN
accoumnaTnBHoM Kope (3oHa BepHuke). AHaTommyeckn STS
obnacTtb y 06e3bsH MOXET COOTBETCTBOBATbL Nosito 39
(aHrynsapHas ussununHa) n nonto 40 (cynpamaprmHanbHas
n3sunuHa) no bpogmany (1909) y yenoBeka, NOCKOSbKY OHa
MMEeEeT CXOOHYH UMM aHanOrMyHyo NoKanM3aumo B Mo3re
yenoseka (Kawamura,1977). Ctagus pasBuTusi 3TOro npowecca
MOXET paccMaTpuBaTbCs Kak NnepexoaHasi ctaansa OT nepBomn
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be considered as the transitional stage from the first signaling system to
the second in Pavlovian terms, animals communicating each other by
using socially defined signals.

As a means of communication, we have languages by showing
gestures, and by talks and letters different from the levels of simple
emotional expressions, in which reactions or a kind of reflex movements
are expressed unconditionally. We can hardly think it the same in
essence when information is conveyed by crying sounds in emergency
such as "dangerous” or “be careful”. As the development of the
language shows for example in higher primates, repetition of emotional
expression and gestures in life generate common rules of understanding
with particular signs in the society.

Namely, communication or transmission of thought and ideas always
accompanied by recognition and emotion, the latter being supporting
underneath. In the human brain, there are close relationships between
the cerebral neocortex and limbic structures, which has been
demonstrated scientifically from the standpoint of phylogenic
development.

Gesture languages can be seen in the communities of monkeys and
chimpanzees, and also seen at the initial stage of communication by
using novel languages, or in the conversation among deaf and mute
persons.  Although each has its own condition, signals by gestures
have common significance, transmitting ideas or concepts by means of
body language. It indicates a likely possibility that general
idea/representation can be transmitted among individuals by using
gesture.

The brain of ape can discriminate sounds of different frequencies, but

CUrHaNbHOW CUCTEMbI KO BTOpOW o NaBnosy, XMBOTHbIE
KOMMyHMUMpYoLwme (obaroLmnecs) apyr ¢ Apyrom nocpeacTsom
counarnbHo onpeaeneHHbIX (3Ha4YnMMbIX) CUTHAMOoB.

Kak cpeacTtBoO KOMMYHMKALMKM Y HAc eCTb SA3bIKU
XEeCTUKYNAUUKN, pasroBOpHbIE, MMCbMEHHbIE OTNMYaroLwmecs ot
YPOBHEN NPOCTON 3MOLMOHANbHOM 3KCNPECCUU, B KOTOPbIX
peakumm Unn  Hekue penekTopHble OBMKEHNS BblpaXKeHb!
6e3ycnoBHo. Mbl BpSA4 N MOXXEM nonaraTtb, 4TO 3TO TOXe caMoe
no cyLecTBy, Korga uHgopmaLmsa nepegaetcsa nnavywmmm
3ByKamu B criyyae KpamHen HeobxoauMOCTH, Takme Kak «OnacHoO»
NN KOCTOPOXHO». Pa3sBuTue a3blka NnokasbiBaeT, HaNpUMep, y
BbICLLUMX MPMMAaTOB, YTO MOBTOPEHNE AIMOLIMOHANBHON 3KCMPECCUM
N XXECTOB B XXWU3HU reHepupyeT (co3gaeT) obuime npasmna
NOHUMaHNA KOHKPETHbIX 3HAaKOB (CMMBOJIOB) B ObLlecTBe.

MMEeHHO KOMMYHMKaLMs v TPaHCMUCCUA MbICIIen U uaen Bcerga
COMpOoBOXAaeTCs pacrno3HaBaHUEM N AMOLMEN, NOCNEOHAS Npu
nogaepXke CHU3Y (C HUXKXHero ypoBHs). B Mo3re yenoBeka
NMEITCS TeCHblE B3aMMOOTHOLLEHUSA Mexay LepebpanbHbiM
HEOKOPTEKCOM W JIMMBUYECKMMN CTPYKTYpPaMn, YyCTaHOBMEHHbIE
nccnegoBaTtenammn ¢ No3nunn uNoreHeTUYECKOro pasBuUTUS.

A3blk )XecToB 00HapyXnBaeTcs B NPOLECcCe KOMMYHUKALMOHHOIO
obLieHnsa 06esbsH 1 LWWMMNAaH3e, a Takke BUOEH B Ha4anbHOM
CTaaun UCMNONb30BaHUSA HOBbIX SA3bIKOB UIK NPU pe4eBoM
0OLEHUN rMYXNX N HEMbIX Ntogen. XoTa y Kaxgoro n3 HUX pasHoe
0o0LecTBEHHOE NOMNOXEHNE, CUrHanbl  nepegaBaemble XecTaMu
nmetoT obLlee 3HayYeHne, nepegaBas UOEN UM KOHLEMNLUK
nocpencTBoM si3blka Tena. M 9To ykasbliBaeT Ha BEPOSATHYHO
BO3MOXXHOCTb TOro, YTo 0b6Lmne naen/n3odbpaxeHnsa moryTt
nepegaBaTbCa cpean MHAMBMAYYMOB NOCPEACTBOM XKECTOB.
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can hardly understand the meaning of spoken words lacking emotional
tint. There are indeed qualitative changes in the understanding of
communication between gesture and phonetic signs.  This has been
materialized in the process of evolution from ape to man, being able to
form an idea from phonetic signs, and elevating further from the
concrete idea to the abstract idea.  As the history of languages shows,
the letter language followed the spoken (phonetic) language. Then the
language system has created a new era of a deliberate thinking. The
brain thus has reached the stage in which various language centers in the
posterior and anterior association cortices are in active together as a
whole.

Propagation of impulses directing towards the prefrontal cortex (= the
anterior association area), as mentioned repeatedly above, is absolutely
necessary for the brain to develop into the stage of abstractive way of
thinking. Through these processes, the active center of Broca
(so-called the motor language area) has been formed, creating or adding
new functions of special characteristics; abstraction and generalization.
The second signaling system of conditioned reflexes (of Pavlov),
qualitatively highly developed, can be accomplished through these
developmental processes.

The process of acquiring language through the evolutionary stage
from ape to human probably resembles the developing process of
language acquisition occurring in human children. In newborn babies,
myelination in the brain is completed only in the primary motor and
primary sensory cortices, but not in the association cortex. Brains of six
month- old still have hardly any myelination in the prefrontal cortex.

In 3 year-old brains, myelination is in its first stage in the prefrontal

Moar YyenoBekoobpasHo 06e3bsAHbI MOXET pasnuyaTtb 3BYKU
PasfnnYHbIX YacToT, HO edBa S MOXET MOHATb 3Ha4YeHue
Pa3roBOPHbIX CIOB NPW OTCYTCTBMM AMOLMOHANBbHOIO OTTEHKA.
CyLecTBYIOT AENCTBUTENBHO KAaYeCTBEHHbIE U3BMEHEHUS B
NMOHUMaHUN KOMMYHUKaLMN MEXAY KECTOM U (POHETUYECKNMM
cumMBoOnamun. ATo MaTtepmnanni3oBaHo B Npouecce 3BONILUNN OT
06e3bsHbl o YenoBeka. byayum cnocobHbl chopMmmupoBaTb NAek0
13 OHETUYECKNX CUMBOJSIOB M NOAHMMASICb Aanee OT KOHKPETHOM
naev oo aberpakTHom ngeun. Kak nokasbiBaeT MCTOPUS A3bIKOB
NMMCbMEHHbIN SA3bIK  criegyeT 3a pa3roBOPHbIM ((POHETUYECKUM)
A3bIKOM. [103XXe A3blkoBasi cMcTeMa co3garna HOBYH 3py  XOPOLUO
OpraHn3oBaHHOro AymaHus (pasmbliwneHns). Mosr Takum
obpasom JOoCTUr cTagnmn B KOTOPOW pasfnnNYHbIE S13bIKOBbIE LIEHTPbI
B 3aHEN 1 nepeaHen accounmaTMBHOW KOpe akTUBHO
B3aMMOAENCTBYIOT Kak eANHOoe Lienoe.

[MocTynneHne (pacnpocTpaHeHne) MMNyNbCOB K NPePOHTaNbHON
kope (= nepegHNaa accoumaTMBHaa obnacTb) Kak HEOAHOKPATHO
yNOMUWHaNoch Bblwe, abcontoTHO HEOBX0aMMO ANst MO3ra, YToObI
COBEPLUEHCTBOBaTLCA A0 CTagmm abCcTpakTHOro cnocoba
aymaHua. bnarogaps 9aTum npoueccamM akTUBHbBIW LIEeHTP Bpoka
(Tak HasbIBaeMasa MOTOpHasi peyeBasi obnacTtb) obpasoBarcs.
CospgaBas unu npmbasnsasa HoBble PYHKLUN CO crneumanbHbIMM
XapakTepuctmkamu; abcTpakuma u reHepanusauns, BTopas
CUrHanbHas cuctemMa ycrnoBHbIX pedoniekcos ([laBnoBckasi)
Ka4yeCTBEHHO BbICOKO pa3BuTasi, MOXeET AOCTUTHYTb
COBEpPLUEHCTBA Yepes 3TN NPOLECChl PasBUTHUS.

Mpouecc HpMOGpeTeHMﬂ A3blKa 4epe3 3BOJTIOUMOHHYO CTaanko OT

00e3bsiHbI 40 YernoBeka BO3MOXHO HanoMmnHaeT npouecc
pas3suTua npu osnageHnn A3blkoOM, nponcxoadainm y neten
yenoseka. Y HOBOPOXOEHHbIX MUENNHN3aLUNA B MO3re
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cortex, and it is only slightly advanced in the posterior association
cortex. At the age of about 7, most of the posterior association cortex
is myelinated, but in the prefrontal cortex myelination is only completed
in the adolescence. Physiologically, oligodendrocytes that cover the
axonal sheath facilitate the conduction velocity of impulses in the
nervous system contribute to the maturation of the brain activities,
mentally and bodily.

Maturation of the cerebral cortex, being accomplished by
development of both the association cortex and cerebral limbic
structures, has close relation with activities of recognition, emotion
including linguistic functions, which can be elevated to the expression
of higher levels. Desire occurring in the animal brain is fundamentally
related with the limbic system together with the brainstem reticular
activating system. Consequently, the higher order of volition and will
develop, making it possible to fulfill intentional and planned actions.
Higher levels of volition are the products of the higher nervous activities
that regulate emotional feelings involving the limbic structures and
modulate cognitive functions occurring in the posterior association area
by the aid of the backward propagation from the prefrontal cortex.

Thus the results of the present brain science are precious and useful to
build up a new method of education, particularly for the juvenile and
adolescence, and also to promote the wheel of our history; level up the
standard of social welfare, culture, arts, music and science.

Marx and Engels further developed the evolution theory of Darwin,
and pointed out that “the intentional and conscious activities of life in
human beings can essentially and characteristically be distinguished
from the activities of life in animals™ (Economics and Philosophy,

3aBepLuaeTcH TOMbKO B NEPBUYHON ABUraTENbHOW NepBUYHON
CEHCOPHOM KOpe, HO He B accoumnaTmeHon. Mo3sr B 6-Mecs4HOM
BO3pacTe efBa N1 UMEET Kakyto HUOyab MUENUHU3ALMIO B
npedpoHTanbHOM kope. B mo3re y 3-x neTHero pebeHka
MUeNMHN3auna B npedpoHTanbHON Kope HaxoanTcHa B NepBom
(Ha4anbHOM) cTagun PasBUTUS U TONBLKO Crierka NpoaBUHYTON B
3agHen accoumaTtmBHOM kope. B Bo3pacTe okono 7 net, bonbLuas
YyacTb 3afHeN 3agHen accoumaTUBHOWN KOPbl MUENNHN3NPOBaHa,
HO B NpepoHTaNbHON KOpe MUENNHM3ALNA 3aBEPLLAETCH TOSbKO
B nybepTaTtHOM nepuoge. PrU3nonorndyeckn onmrogeHapoumnThbl,
KOTOpblE MOKPbIBAKOT aKCOHbI 060M104KON, CNOCOBCTBYIOT
CKOPOCTU NpoBefEeHUs] UMMNYNbCOB B HEPBHOW CUCTEME U
CMOCOBCTBYIOT CO3PEBAHNIO aKTUBHOCTM MO3ra YMCTBEHHO 1
dunsnyeckum.
CospeBaHue LepebparnbHON Kopbl JOCTUTHYTOM pa3BUTUEM Kak
accounaTMBHON KOpbl Tak 1 LepebpanbHbIX TMMBUYeCcKnx
CTPYKTYP, MMEET TECHYHO CBSI3b C aKTUBHOCTbIO pacno3HaBaHus,
SMOLMI. BKMNtOYAs IMHIBUCTUYECKNX (PYHKLMIA. KOTOPbIE MOTYT
BO3pacTu Ao akcnpeccun 6onee BbICOKOro ypoBHS. XKenaHve
nosABNALLEECS B MO3re XXMBOTHbIX (PyHOAMEHTasIbHO CBS3aHO C
NMMBUNYECKON CUCTEMON BMECTE C PETUKYNAPHON aKTUBUPYHIOLLIEN
cucteMomn cTeona moara. CrnegoBaTtesibHO, 6oree BbICOKUI
nopsaoK CUNbl BOMNKM M XXeNaHUs COBEPLLEHCTBYETCS Aenas
BO3MOXHbIM BbINOSIHEHUE NPeAHaMEPEHHbIX N NIaHUPYEMbIX
aencTteun. bonee BbICOKME YPOBHU CUSTbl BONW SIBASAIOTCA
NPOAYKTOM BbICLLUEN HEPBHOW AEATENBHOCTU, KOTOpasi perynupyet
3MOLUMOHarbHbIe YyBCTBa, BOBreKatowme numbnyeckmne
CTPYKTYPbI U MOOYNUPYOLLME KOTHUTUBHBIE (PYHKLMK
npoucxogsawme B 3agHen accoumaTMaHoM 06nact ¢ NOMOLLbLO
obpaTHoro pacnpocTpaHeHusi (MMNynbCOB) U3 NPedPOHTaNIbHON
Kopbl.

Takum obpasom, pe3yrnbTaTbl COBPEMEHHOM HAYKM O MO3re
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Memorandum, Marx, 1844).

To avoid misunderstanding, the essential point lies not in the presence
of consciousness, but it lies in the fact that they do cooperative works
with alert intention in the society. As a fundamental and leading
element, labor is considered as the first and foremost impelling/driving
force stepping toward the way for the human from the ape, i.e.,
homonization or humanization. The activity of labor is indeed an
advancing, driving force in the continuity of animals and man. This
viewpoint has been elaborated to write an article; "Role of labors by
which monkeys humanize” (Engels, 1876). His researches elucidated
various aspects of related problems of evolution, labor and language.
The functions and development of the cognitive association system,
those of the language areas, and those of the prefrontal and motor
systems and so forth are presently being elucidated and proven in the
modern neurosciences.

As seen above, the higher nervous activities that underlie emotion and
recognition systems are composed of three systems; cortical sensory
(the first signaling) system, linguistic (the second signaling) system of
conditioned reflexes, and the subcortical unconditioned reflex system.
Since the concept/idea is the abstract action of the language, the second
signaling system of conditioned reflexes is the basic nervous activity.
The basis of emotion, on the other hand, is chiefly the action of the first
signaling system, connected largely with subcortical structures (regions
which constitute the limbic system including the amygdala, the septum,
the bed nucleus of stria terminalis, the nucleus accumbens/the ventral
striatum).  Neural circuitries and processes of nervous activities that
support the mechanisms of cognition and emotion are interrelated
closely with each other, as discussed above by showing anatomical and
physiological data. Cognition and emotion are thus indispensable
aspects of two indivisible phases, which reflect actual existence in

ABNATCA LEHHbIMWU 1 NONE3HbIMW AN1S CO3[4aHMsa HOBOro Metoaa
obpasoBaHns, 0COH6EHHO ANA HECOBEPLLUEHHONETHUX U
NoApOCTKOB, a, TaKxke, A8 ABUKEHUS Koneca Hallen Nctopun,
NoBbIWAs YPOBEHb coumanbHOro 6naroCoCTosAHNA, KynbTypbl,
NCKYCCTBa, My3bIK/ U HayKM

Mapkc 1 SHrenbc passunu ganee 3BOSIHOLUMOHHYIO TEOPUIO
[apBurHa 1 nokasanu, 4To NpegHamMepeHHasa N co3HaTenbHas
aKTUBHOCTb >XM3HWN Y YENOBEYECKMX CYLLECTB MOXET ObiTb
CYLLIECTBEHHO M XapaKTepHO pasnu4atbCs OT aKTUBHOCTM XXU3HU Y
XMBOTHbIX (QKOHOMUKA U dounocodus, MemopaHaym, Mapkc,
1844)

Bo n3bexaHne HenoHMMaHus, cnegyet Nog4YEPKHYTb,4YTO
CaMbIM CYLLLECTBEHHbIM SIBNAETCA HE  HanuMyne Co3HaHus, a ToT
dakT 4TO OHM OCYLLECTBIIAKT KOonepaTMBHyo0 paboTy with alert
intention B obuwecTBe.. Kak dyHaameHTanbHbIM 1 BeayLwmm
3NEeMeHT, TPyA paccMaTpuBaeTCs , NPeXxae BCero, kak Hanbonee
ABVXYyLLIAs cuna Begylasn vyernoBeka Bnepes OT 06e3bsiHbl, TO
eCTb MO NyTVM FOMOHM3aUUn Unu rymaHmsauun. TpyaoBas
AEATENbHOCTb 4ENCTBUTENBHO SIBNSETCA ABUXKYLLAA cMna B
NPeeMCTBEHHOCTM XMBOTHbIX U YenoBeka. OTa naes boina
BblABMHYTa 1 000CHOBaHa B cTaTbe «Ponb Tpyaa B npouecce
npeBpaweHns obesbsHbl B Yenoseka» (QHrenbc, 1876). Ero
nccnegoBaHne OObACHUNO  pasfiMYHbIe acnekThbl
B3aMMOCBA3aHHbIX Npobnem, 3aBonwouuK, Tpyaa 1 s3bika.
PyHKUMM 1 pa3BUTUE KOTHUTUBHOW acCoLMaTUBHOWN CUCTEMbI, U
nokanuayloLencs B peyeBblx 061acTsax, U CBA3aHHOW C
npedpoHTaNbHOM U MOTOPHLIX CUCTEMaMN U T.4. B HACTosILLEE
BpPEMSI MPOSICHAOTCA U 0OOCHOBLIBAOTCS  COBPEMEHHbLIMM
HenpoHaykamu.

Kak nokasaHo BbilLE, BbiCLLAs HEPBHAas AeATENbHOCTb, KOTopas
nexart B OCHOBE 3MOLMIA U CUCTEMbI Ppacno3HaBaHUsA COCTOUT U3
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consciousness.  There is no emotion without concept, and no concept is
present without emotion.

Fig. 26

Pavlov in his late years, after 80 (Fig. 26), worked in a psychiatric
hospital and analytically observed patients of various types of mental
diseases, for example, obsessive, delusional, hypochondrial, and
depressive symptoms. We can read detailed reports on these topics
written by himself ( I. P. Pavlov,1903). He tried to explain these
abnormal symptoms as activities of higher nervous system, using the
concept of the second signaling system of conditioned reflexes.
Pavlov continued his researches in psychiatric illness, particularly the
experimental neurosis over 15 years, and he searched for effective
methods of therapy and wanted to carry steps toward “scientifically
healthy psychotherapy ".

Man can understand the high levels of abstract ways of thinking, and
creates music, arts, literature and sciences which can be inherited to the
next generation. Biological studies of abnormalities of the human mind

TPEX CUCTEM; KOPKOBOW CEHCOPHOM (NEPBON CUTHANBbHOWN)
CUCTEMBI, A3bIKOBOM (peyveBon) (BTopasi CUrHarnbHas) cuctema
YCIOBHbIX peeKCOB, 1 CUCTEMbI NOLKOPKOBOro 6€3yCrioBHOro
pednekca. MNMockonbky KoHUenuna / naea senseTcs abCcTpakTHbIM
AenCcTBUEM A3blKa, TO BTOpasi CUrHanbHas cMcTemMa yCoBHbIX
pedniekcoB siBnsieTca 6a30BON/OCHOBHOW HEPBHOWN
aeatenbHocTblo. OCHOBa 3MOLNIA, C APYron CTOPOHbI, ABMSIETCS
rnaBHbiM 06pa3om AencTBMEM NEPBON CUrHANbHOW CUCTEMBI,
CBSI3aHHOM B OCHOBHOM C NOAKOPKOBbIMU CTPYKTypamu (obnactu,
KOTOpble COCTaBNAT JIMMOUYECKYIO CUCTEMY, BKIOYas
MWUHOANUHY, Neperopoaky, S4po0 TePMUHAIbHOM MOSTOCKH,
npunexatiee 54po / BeHTpanbHbIA cTpuaTym). HempoHHble ceTn u
NpPoLIECCbl HEPBHOW OEATENIbHOCTU, KOTOPbIE NoAaePKMBAOT
MeXaHW3Mbl OMO3HAHNS N 3MOLUM TECHO B3aUMOCBA3aHbl  ApYr C
ApYyrom, 0 4YeM roBOpuUrocCh Bbille, C NpUBegeHNEM
aHaTOMUYEeCKMX N (PU3NOSTOrMYecKknx gaHHbIX. MNo3HaHue v
aMounn, ABNAKTCH TakuMm 06pa3om, He0BXo4MMbIMK acnekTamm
ABa Hepa3spbIBHbIX a3, KOTopble OTpaxatoT peasibHoe
CyLWeCTBOBaHME B CO3HaHUU. He cyLecTByeT HUKaKMxX SMOLNHA,
6e3 ngeun, 1 HUKaKasa ngess He cywecTByeT 6e3 aMouun.

MaenoB B cBou nocnegHue rogpl, nocre 80 (Pwuc.26), pabotan B
I'ICI/IXI/IanI/ILIeCKOVI 6OJ'IbHI/1LI,e n aHanmTn4ecku Ha6mo,u,an nauymneHToB C
pas3nnMyHbiIMM  NCUXNYECKNMU 3a6OJ'IeBaHI/I$IMI/1, HanpmmMmep,C HaBA34YMNBbIMMU,
6penoBOBbLIMM, TMMNOXOOAPUYECKUMW, U OENPECCUBHLIMU CUMNTOMaMn. Mol
MOXeM MnpoynTaTb I'IO/J,pO6HbIe ONMnnucaHn4a 93TOro, HanmcaHHble CaMnM
Masnosbim (M. T. Maeno., 1903). OH nbiTanca o6bACHUTE BO3HUKHOBEHMWE
TON CUMNTOMATUKKN, KakK npodBrieHne akKTMBHOCTU BbICLLUEN HEPBHOU
OeATeNbHOCTU, WUCNONb3yA KOHUenuuw BTOPOU CUTHAlIbHOU CUCTEM -
yCrnoBHbIX peduniekcoB. [laBnoB npogormkan CBOM  UccneaoBaHus
NCNXNYECKUX 3860J'IeBaHVIl7I, B 4YaCTHOCTH, 3KCNepuMeHTaribHoro HeBpoO3a
bonee 15 net, npu 3TOM OH uckan 3ddekTuBHbIE METoAbl Tepanum U
XOTen HanTN UX B HanpasneHUN «Hay4yHO 300POBOKM NcMxoTepanuny
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and spirit are indeed to be pursued in psychiatry. UenoBek MOXET NOHATb BbICOKME YPOBHM abCTPaKTHOro
MbILLIMEHWS, U CO3aeT My3bIKY, UCKYCCTBaA, NUTepaTypy U HayKu,
KOTOpble MOTyT NepeaaBaThCsA No HAacneacTBy crieayoLLemy
nokoneHuto. buonornyeckne nccnegoBaHnUs aHoMannm
4eroBeYecKoro pasyma u gyxa, 0eicTBUTenbLHO, crieayeT
npoaoJrkKaTtb NpPoBOANTb B NMCUXNATPUN.

1 0] Formation of “self ” in the brain science 10] dopmupoBaHue «a» («selfy)

Psychotic patients had long been regarded as sinners who had ~ [yLWeBHOGOMNbHbIE C AaBHUX BPEMEH  paccMaTpuBanuch Kak
no personal individuality and were obsessed with evil spirits before  TPELUHUKM, Y KOTOPbLIX HET JIMYHON (COBCTBEHHOW)
French psychiatrist Pinel released them from the iron-chains in the ~VMHAXBWAYaNbHOCTM W, KOTOPbLIE ObITM OAEPXKMMbI 3MbIMU

hospital at the end of the 18th century. ayxamu, npexae 4em ppaHuysckun ncuxuaTp MNuHens
ocBobOANN UX OT XKenesHbiX uenen B 60nbHMUE B KOHLUE 18
BEKa.

It is after the publication of the book " pathology and treatment of WmeHHO nocne nybnukauum kHurn "Matonorns n nevyeHue
mental disease" (1861) by Griesinger that the disease became the ncuxuyecknx 3abonesanuin” (1861) NpnsmHrepom, ata 6onesHb
target of medical therapy with scientific methods. Several events cTana muweHblO MeOUKaMEHTO3HOW Tepanum Ha OCHOBEe
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on natural and social sciences in those days will be picked up here Hay4HbIX MeTO4OB. HECKONBKO COOLITUIN B €CTECTBEHHbIX U

to see of the period. o6LLeCTBEHHbIX Haykax B TO BpeMsi OyayT Ha3BaHbl  34eChb,
4yTOObI NpeacTaBuTb  (OOH TOr0 BPEMEHM.

In the decade of years of the mid-19th century, Darwin published B cepenuHe 19-ro Beka, [lapsuH onybnukosan "lMpovcxoxgeHme

"The Origin of Spieces"(1859), Pasteur denied the theory of Bngos" (1859), MacTtep onpoBepr TeOpPM0 CaMONPON3BOSIbHOMO

spontaneous generation of living bodies (1860), Mendel 3apoxaeHus xusbix cywecTts (1860), MeHgernb yctaHoBUn

established the law of heredity (1865), and Marx published the first 3akoH HacnegcTeseHHocTU (1865), n Mapkc onybnvkosan

volume of the Kapital. nepsbIn ToM Kanutana (1867 r).

It was the time when people were faced to the drastic change of 3710 ObINO BpeMs, Korga Npoucxoansio gpaMmatmyeckoe

views on the world and life. N3MeHeHue B3rnNagoB (NpeacTaBneHni) Noaen Ha oKpyKatoLmnn
MUP N Ha XU3Hb

“Theory of Cells” was established by Schleiden and Schwann in «KnetoyHas Teopua» bbina cosgana LnengeHom un LLiBaHHOM

1838-39, and after 20 years, "Cell Pathology" was written by B 1838-39, a yepes 20 net BupxoBbiM 6bina HanucaHa

Virchow. It was 1883 when Kraepelin_published the book : «[lMaTonorus knetkn». B 1883 rogy KpenenuH onybrnvkosan

“Psychopathologie” where he considered that there is a single unit  kHury "Psychopathologie", roe oH o60cHOBbIBan cyLecTBoBaHNe

of disease which has the same identity of the cause, progress, oTAenNbHbIX opM BornesHen, KOTopble UMEKT OOHU U Te Xe

and pathological findings also in  “psychotic” diseases just the NPUYMHbI BO3HUKHOBEHWA, OANHAKOBOE pa3BuTue n

same as in “physical” diseases. The concept of neuron had naToniormyeckme NocrneacTBus  Kak npy NCUXMYECKUX, Tak U Npu

almost been consolidated at that time. comaTtumyeckmx 3aboneBaHusax. B 310 e Bpems bbinia noyTu
MOMHOCTbLI0 CPOPMYyNMpoBaHa HeWpoHHasA Teopus
(koHUenuwms).

The brilliant results of the 19th century have further extended to the BrnecTtswue HayyYHble pe3ynbTaTthl 19-ro Beka yMHOXanucb U B

first half of the 20th century. To mention a few, the theory of nocneyLlem, BNOoTb 40 NepBon nonoBuHbl 20 BeKa.

conditioned reflexes by I.P. Pavlov, the neuron theory by Cajal, the [MpuBegem nub HECKOSBLKO U3 HUX, TEOPUS YCITOBHbIX

neurophysiology by Sherrington, and the modern genetics by pednekcos W. I1. MNaenoBa, HerpoHHasa Teopusa Kaxana,

Morgan, the discovery of organizer by Schupemann, and the Henpoduanonorus LLleppuHrToHa u coBpeMeHHas reHeTuka

electroencephalogram by Berger, and the psychopathology by MopraHa, oTKpbITUe opraHansepa LlynemaHowm,

Jaspers. anekTpoaHuedanorpammbl beprepom n ncnxonaronorum
[xacnepcowm. .

In the second half of the century, Watson and Crick published a  Bo BTopon nonosuHe Beka YOTCOH 1 Kpuk onybnunkosanu
modest, monumental paper on the discovery of the double helix CKPOMHYKO? HO MOHYMEHTAsIbHYIO CTaTbl0 O PacKpbITUN

structure of DNA (1953). CTPYKTYpbl  ABonHown cnupanu OHK (1953).
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Molecular biology then has become one of the main concern and
important target of biologists.

Many researchers including theoretical physicists and molecular or
genetic biologists who had achieved great works in their own fields

have entered into the field of neuroscience. Results of physics
and chemistry having dealt with inorganic substances (=non-life
objects) have been used to investigate biology whose targets are
organic bodies (= living beings) which are the evolutionary
developed products of cells constituted with non-living materials.
The present 21st century can be regarded as "the century of the

brain" as what follows the researches of immunology and oncology.

Formation of “self”, an important and difficult issue in both the brain
science and psychiatry, will be dealt with below focusing mainly on

the development of the human brain in its adolescence.

Figure 27 summarizes briefly the functional organization of the
brain. Major higher nervous functions on the cortical levels; one is
cognitive/emotional and the other is motor/volitional functions as
passive and active systems, respectively. These higher levels of
nervous functions, the total products being called as mind/spirits,
are represented and regulated by activities of the posterior and
anterior halves of the cerebral cortex which are supported by
underlying subcortical structures. They are the limbic and

autonomic regulatory systems, including the rhythms of 1) awake /
sleep, 2) walking, and 3) day-and-night. Behavior in everyday-life is

supported on the ground of healthy rhythms, deviation of which

MonekynsapHas 6uonorus Torga crana ogHUM U3 akTyarnbHbIX
HanpaBneHun [ONs uccregoBaTenen.

MHoruve nccrnegosaTenu, BKoYas TeopeTnyeckmx nusnkos u
MOJSEKYNSIPHBIX UM reHeTUYEeCKNX BUONoros, caenaBLInX
BENuKMe OTKPbITUS B CBOeNn obractu, obpaTtunmch K HempoHayke
PesynbTtatbl M3NKOB M XMMUKOB UCCIEe40BaBLUMX
HeopraHMyeckme coegmHeHNs (HeXnBble 0ObEKTbI) YacTo
Ncnonb3oBanncb B OMONOrMyecknx aKkCnepuMmeHTax, rae
ob6beKkTamMun nccnegoBaHui ctanu opraHmyeckue Tena (Kueble
CyLLleCcTBa), KOTOpble ABNATCHA 3BOSIIOLMOHHO pa3BUTbIMU
npoayKTamm KneTok, 06pasoBaHHbIMU U3 HEXMBBLIX MaTepuarnos.
Haw 21 Bek MOXeT paccMmaTpuBaTbCs «BEKOM MO3ray, Kak
cnegyeT U3 uccnegoBaHnini B UMMYHOMOMMU U OHKOJSTOMUK

dopmupoBaHue «a» («selfy) BaxHasa n TpyaHasa npobnema
Kak B HEMpOHayke, Tak 1 B ncuxmaTtpum, 6yaeTt paccmatpmBaTbCa
aanee (HWxXe) ¢ ynopoM Ha pacCMOTPEHUN pa3BUTUS MO3ra
YyernoBeka B (IOHOCTW) NOAPOCTKOBOM BO3pacTe.

PucyHok 27 pemoHcTpupyeT obLime NpuHUmUnGI
JOYHKUMOHArbHOM opraHmnsawlmm mosra.

[‘NaBHble BbICLUNE HEPBHbIE PYHKLMM NOKANU3YTCA Ha
KOPKOBbIX YPOBHSX; OOHU ABMASOTCA
KOTHUTUBHO/AMOLMOHANbHbIMK, a Apyrne MOTOPHO/BOSNEBLIMU
(Mpon3BONbHBIMKN) KakK MACCUBHbLIX TaK U aKTUBHbIX CUCTEM,
COOTBETCTBEHHO. OTU BbICLLME YPOBHN HEPBHbIX (OYHKLIMMN,
COBOKYMHbIE  MPOAYKTbl KOTOPbIX Ha3blBaOT
pasymMom/gyLion(ayxom), npeactaBneHbl U perynumpyoTcs
aKTMBHOCTbIO 3aQHEN U nepeaHen NonoBuUH LepebpanbHom
Kopbl, nogaepXuBaemMoun noanexalimmm noaKkopKOBbIMU
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causes physical and mental abnormalities.

Motion Sensation

Cerebrum

Thalamus

ganglia\&//
Substantia nigra

Fig.27

Disturbances of the day-and-night rhythm lead to mood disorders

or depressive states involving predominantly the hypothalamus and

amygdala. Disturbances of the sleep and wake rhythm are
accompanied by the fatigue of the body, mental instability and

frustration due to the exhaustion of functional regulation in the brain

stem covering from the medulla oblongata to the thalamus.

In addition, there is the neurotransmitter system organized
throughout the brain, such as the serotonin system (5-HT) of the
raphe nucleus origin, noradrenalin or the norepinephrine system
(NA or NE) of the locus coeruleus origin, the dopaminergic system
of the ventral tegmental area (VTA)/ substantia nigra (SN) origin.
Besides, there are excitatory amino acids and inhibitory GABA
systems well as an acetylcholine (ACh) system which is related to
intelligent activity.

CTPYKTYpamu. OT0 NMMMBUYECKNE N aBTOHOMHbIE PeryrsaTopHble
CUCTEMBI, BKItoYasa putmbl 1). 6oapcTBoBaHue, CoH  2). xoabba
3). AeHb 1 HoYb. NMoBeaeHne B 0OLIYHON (KaXKOOL4HEBHOM) XXMU3HU
obecneuynBaeTcsa Ha OCHOBE 340POBbIX PUTMOB, OTKITOHEHMS
KOTOpPbIX BbI3bIBAOT PU3NYECKME U MEHTATTbHbIE HapyLLEHUS.

HapyleHusa putma gHA U HOYM NPUBOAST K UIBMEHEHUIO
HACTPOEHUs WM AeNPEeCCUMBHBIM COCTOSIHUSAIM, BOBIEKaOLLMM
rmaBHbIM 06pa3om runotanamyc n amurgany (MMHOanuHy).
HapylweHusa putma cHa 1 604pCTBOBaHUSA CONPOBOXAAOTCSA
COMaTMYECKOM YCTanocTbio, MEHTANbHON HECTABUITbHOCTBLIO U
dpycTpaumen n3-3a UCToLeHnsa PyHKLMOHANbHON perynaumm B
CTBOJIE MO3ra, NoKanuayLencst B CTPyKTypax oT
npogonroBaToro Mo3ra 4o tanamyca.

Kpome Toro, cyliecTByeT HEMpOTPaHCMUTTEPHAsH CUCTEMA,
opraHM3oBaHHasi BO BCEM MO3re, @ UMEHHO- CepPOTOHMHOBAS
(cuctemab5-HT), HaumHalowaaca B sgpax Wwea,
HopaapeHanuHoBas unu HopenuHedpuHoBas cuctema (NA nnm
NE) c Hauwanom B rony6osatom mecte (locus coeruleus),
AonaMUHeprnyeckas cMctema BeHTpPanbHON TErMeHTanbHom
obnactn (VTA) c Hayanom B 4epHoM BeLlecTBe. Kpome TOro,
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While in the posterior association cortex, perceiving and
recognizing stimuli from the external world, their values (good or
bad, profitable or harmful, plus or minus, etc.) are judged in the
amygdaloid complex with emotional feelings. All of these inputs

perceived and recognized first in the posterior part of the cerebrum

are then treated intentionally in the frontal lobe, predominantly in
the prefrontal cortex, results of which give outputs through the
motor and emotion-expressing systems. The former is the motor
cortex-striatal system, and the latter is the hypothalamus-pituitary

system. A variety of other humoral factors, e.g., amines, peptides

and hormones patrticipate in the brain development.

Adolescence is the developmentally crucial period when the “self”
is established through struggle of life, upon which a spot-light will
be given below in connection with psychological development in
humans.

In human, there are many psychotic problems that occur in puberty
or adolescence (11- 15-18-22 years old, ages vary according to the

wider or narrower sense) including schizophrenia. Adolescence
corresponds to a certain period of human life when changes of
bodily and mental growth are tremendous. Physically, the

secondary sexual characteristics (penis, larynx cartilage, change of

voices, pubic hairs etc. in male and mamma, pubic hairs,
menstration, fat-deposit etc. in female) appear prominent.
changes that happen at about 11-15 years old produce big

Bodily

CYLLECTBYIOT CUCTEMbI BO3OY>KAAOLLNX aMUHOKUCIOT U
Topmo3Hon FAMK , a Takxke, aLeTUNXoNMHOBasi cUcTemMa,
KoTopasi UMEET OTHOLLEHNE K YMCTBEHHOW aKTUBHOCTM.

B TO Bpems Kak B 3agHen accounaTMBHON Kope
BOCMPUHMMAIOTCA U pacrno3HalTCHA CTUMYIbI U3 BHELLHErO MuUpa,
NX 3HAYMMOCTb (MIIOXMe NN XopoLune, NonesHble U BpeaHble,
NAC MM MUHYC M T.4.) OLEHUBAETCA B aMUraanspHoMm
KOMMJieKce ¢ AMOLMOHarbHbIMW YyBCTBaMu (oLyLueHnamn). Bee
3TN BXOAbl BOCNPUHUMAIOTCS M pacno3HalTCHa CHavana B
3agHen 4YacTtu, a 3atem obpabaTtbiBaloTCca AeTanbHO BO
dopoHTanbHoOM gorne (Kope), rnaBHbIM 06pa3om, B
npedpoHTanbLHON Kope, B pedynbTaTe Yero opMupyroTcs
BbIXOAHbIE CUrHarbl U3 MOTOPHOM M 3MOLMOHaNbHOM
aKkcnpeccupyrowmx cuctem. lNepBon SBNAETCS MOTOPHas Kopa n
cTpnaTHOW cuctemMa, a nocrnegHen — runotanamMmo-nuTynTapHas
cuctema. MHOXecTBO gpyrnx rymopanbHbIX hakTopos,
HanpMMep amMuHbl, NENTUAblI U TOPMOHbI, Y4aCTBYIOT B pas3BuTum
moa3ra. [oapoCTKOBbIN Nepno (KOHOCTU) ABNAETCH KPUTUYECKUM
nepuogom korga «self» coopmupyetca B Xu3HeHHon 6opbbe ,
3HA4YMMOCTb KOTOpPOro  ByaeT OLeHeHa HUXEe B CBA3N C
NCUXOSIOrMYECKMM pa3BUTUEM YeroBeKa.

Y yenoBeka MMeEETCHA MHOrO NCUXMYecKknx npobnem, kKotTopble
NnosIBNAIOTCS B NOAPOCTKOBbLIN nepuog (toHoctn) (11-15-18-22
roga, BO3pacT BapbupyeT B COOTBETCTBUM C Honee LmnMpokum
unu 6onee y3kMM sense -NoHMMaHNEM) BKITHOHaAs LLIM30PEHNIO.
[Meproa HOCTN COOTBETCTBYET OnpeaenieHHoOMy nepuoay
4YenoBEYECKON XXM3HU, KOrada N3MEHEHNS COMaTU4YeCKOro U
MEeHTanbHOro pocra rpaHamo3Hbl. PU3nyeckn BTOPUYHbIE
nonoBble NPU3HaKM (NONOBOW YNEH, rOpTaHHbINA XPsiL,
N3MEHEeHUs ronoca, oBosloceHne nodka u Ap. y Manbymkos, u
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influences consciously or unconsciously upon mental aspects of MOJSIOYHbIE Xene3bl, TOOKOBLIE BOMOCHI, MEHCTPYaLuS,
self. In one word, the problem is how the “mind”, mental activities, oTnoxeHunsa xxupa v ap. y AeBOYEK) CTAHOBATCS BblpaXXeHHbIMU.
can cope with the increase of physical energy accompanied by the ComaTtnyeckne nameHeHusi, kotopble npomcxogat B 11-15 net

inner mental tension. As materialistic bases are concerned, oKasblBaloT 6onbLIOe 0CO3HaBaeMoe U Heoco3HaBaemoe
organic changes are subjectively involved in the activities of the BNUSIHME Ha MeHTanbHble acnekTbl “a” (of self). OgHnm
emotional, autonomic and humoral systems covering peptide, cnoBsomMm, npobnema cocTouT B TOM, Kak “mind”, MeHTanbHasa
hormones and neurotransmitters. There is a sudden increase of aKTMBHOCTb MOXET CNPaBUTLCA C BO3pacTaHneM hmsndeckom
the differential coefficient of mental activities towards external 3HEeprum conpoBOXaarLLencs BHYTPEHHUM MEHTasbHbIM
stimuli, resulting in increased sensitivity (abnormal irritability) to the HanpsikeHnem. B kadecTBe matepmanmcTny4eckon OCHOBBI
inner and outer stimuli. paccMaTpmBaeMbIX SIBIIEHUNA, OpraHnyYeckmue U3aMeHeHus

CyO6bEKTMBHO BOBIIEKAOTCA B aKTUBHOCTb 3MOLMOHANbHON,
ABTOHOMHOW 1 ryMOparbHOW CUCTEM, BKITtOYasa nentuibl,
rOPMOHbI U HEMPOTpPaHCMUTTEPSLI. [1poncxognTt peskoe
Bo3pacTaHune guddepeHumansHoro KoadpuumeHTa
MeHTasIbHOM aKTUBHOCTU, KaK OTBET Ha BHELUHWE CTUMYIbI,
npuBoas K POCTY CEHCUTUBHOCTU (aBHOpManbHOM
BO3OyaUMOCTU — pas3apaXuTenNbHOCTN) K BHYTPEHHUM 1
BHELUHUM CTUMYyNam.

As a consequence, emotion becomes unstable. People living in W kak cnegcrteme aTOro, aMOUUKM CTaHOBATCS HECTAOUIbHBIMM.

mutual relationship with others become aware of their immature JTrogu XnByLUMe B yCNOBUAX B3aMMOMNOHUMaHUs (U cornacus) ¢

selves for the first time in adolescence, and try to be independent  gpyrumu, oco3HaroT Bnepsble B nybepTaTHOM nepuoae elle

from their parents and teachers. HepasBuBLLeeCs (He3pernoe).(«CBoe») «A» U NbITalOTCH CTaTb
He3aBMCUMbIMK OT poauTenen n yuntenen.

With excessive sensitivity of self-consciousness in mind, they Mpn camooco3HaHM yMOM OHM OTBEYalOT (pearmpytoT) Ha

respond to the surroundings and want to make sure of their own OKpY)XatoLLyto cpealy € N3bbITOYHON (Ype3MeEpPHON)

existence. YyBCTBUTENbHOCTbLIO (YSA3BMMOCTbBIO) U XOTAT yTBEPAUTD UX

cobCTBEHHOE CyLLECTBOBAHME.
What is occurring in the brain at that time? Cortical neurons in the Y10 npoucxoauT (4TO NOSBNSETCS) B MO3ry B 3TO BpeMA?
primary sensory and sensory association areas respond, and KopkoBble HEMPOHbI B NEPBUYHON CEHCOPHOWN U CEHCOPHbIX
transmit information to the frontal cortex. The mechanism in which  accouuaTnBHbIX 06N1AaCTAX OTBEYaAlOT U NepeaarT NHGPOPMaLNIO
the cerebral association area adjusts and controls the activities of Kk ppoHTaneHon Kope. MexaHn3m, 6rnarogaps KOTOpoMy
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limbic structures and diencephalic regions should “properly” be
activated in adolescence.

Namely, the control system of the neocortex over the limbic and
humoral systems, especially the frontal association area should
properly be formed at the time of the brain development, when the
maturation (including myelination) of the prefrontal area
accomplishes, which is the leading role of governing the whole
function of the brain. If developmental disturbances occur at this

period, characteristic features of mental derangement would occur;

aggressive attack, resistance and self-conceit, characteristics in
the youth. Their standard of judgment is still on the way of
admittance from the grown-up society, which is not defined with
firm consciousness.

Ambivalence can be observed in both cognitive and emotional
aspects, appearing more frequently in the latter.
positive and negative values, contradictory to each other, exists
simultaneously in the same individual. For example, feelings of
superiority vs inferiority, confidence vs dependence, respect vs
contempt, obedience vs resistance, and love vs hatred.

Ambivalence is one of the most prominent symptoms in patients
with schizophrenia. In adolescence, man feels it hard to respond

to sudden, unstable changes from emotional aspects, the self being

The evaluation of

LuepebpanbHaga accounaTuBHasa obnacTtb perynmpyet u
KOHTPONMPYET aKTUBHOCTb NMIMMOMYECKNX CTPYKTYP U
AneHuedanbHbix obnacten, Cob6CTBEHHO M AOSTKEH
akTMBMpoBaTbCA B NybGepTaTHbIV NEPUOL.

MMEHHO KOHTPOSb CUCTEMbBI HEOKOPTEKCA Had NUMBMYeckon u
rymoparbHON cuctemamm, 0CO6eHHO (ppOoHTanNbLHOM
accoumaTmMBHOM obnacTtn, cObCTBEHHO U JOJTKEH
chopMmnpoBaTLCA  BO BpeMS pasBUTUS MO3ra, Korga
3aBeplLuUaeTcs co3peBaHune (BKNoYass MMENUHN3aLnio)
npedpoHTanbHon o6n1acTu, KOTopas BbINOMHAET BeAyLLY pofb
B ynpaBrieHun Bcex (oyHKUUNn mosra. Ecnu B aTo Bpems
NPOUCXOAAT HapyLUEeHUsA pasBUTMS MO3ra, TO MOTYT NOSBUTbLCA
XapaKkTepHble NPU3HaKNM MeHTarnbHbIX HapyLeHW (PacCcTPOMCTB)
B BMAe NPUCTYNOB arpeccun, ConpoTUBEHNsi, CAMOMHEHUS
(3aHocumBoOCTH)

TaK CBOMCTBEHHbIX KOHOCTU. VIX cTaHgapT CyXaeHun ewle He
NPUHUMaeTCs B3pOCSbIM 0OLLECTBOM , KOTOPOE He
onpenenunock C UX NOSIHbIM OCO3HAHUEM.

AMBMBaNeHTHOCTb MOXET paccMaTpuBaTbCA  Kak B
KOFHUTMBHOM, Tak 1 B 3MOLMOHAIIbHOM acrnekTe, NposiBSsChb
Yalle Bcero B nocnegHeM. OueHKka NONOXUTENbHbIX U
oTpULaTeNbHbIX 3HAYEHUIN, HECOBMECTUMbIX APYr C APYrOM,
nokasarna, YTO OHM CyLLeCTBYOT OAHOBPEMEHHO Y OOQHOrO U TOro
Xe nHaguemayyma. Hanpumep, owylieHms npeBocxoacTsa
NPOTUB NOAYNHEHHOCTN, OBEPUS NPOTMB 3aBUCUMOCTH,
yBaXX€HUS NPOTUB NPe3peHunsi, MOKOPHOCTN NPOTUB
COMpOTUBIIEHUSA, N BMOOGNEHHOCTU NPOTUB HEHABUCTH.

AMOMBaNEeHTHOCTb ABMSAETCA OOHUM U3 Hambornee
BbIPa)XX€HHbIX CUMMTOMOB Yy NALMEHTOB C LUN30gPEHNEN. B
OTPOYECTBE, YEMNOBEK YYBCTBYET Kak €My CIOXHO Nnpwu



38

not established, social identity (the term borrowed from
psychoanalysis) not being formed and remained immature.

Addiction to stimulant drugs and hypnotic poisoning (often
provokes psychosis) has recently become a serious social
problem. These can be regarded biologically as disturbances of
humoral, autonomic and immunological systems; involving mainly

neurotransmitters and receptors in the brainstem level as well as in

the forebrain.

The problem of the drug dependence causes the disorders of
personality and character. Disturbances or abnormality of
appetite (anorexia and bulimia nervosa) or a sexual desire is also
deeply related with the dysfunctions of rhythms chiefly of the
hypothalamic centers, occurring very often in the adolescence.

As stated above, expression of libido in both mind and body in
puberty is a characteristic and troublesome matter which
represents difficulties in becoming assimilated into the
development of self. Itis controlled and regulated in the modern
society where the direct expression of libido is legally taboo. What
is regulating as a whole is the cerebral neocortex, especially the
prefrontal cortex, sending fibers to the limbic structures.

In the
society, he or she becomes to be treated as an adult, unfortunately.

HEOXNOAHHbIX, HEYCTOMUYNBbLIX UBMEHEHUSIX  3MOLIMOHAMNbHbIX
acnekToB, Korga «sa» elle He chopmmpoBanoch, coumanbHas
WMOEHTUYHOCTb (TEPMUH B3AT U3 NCMXOAHanM3a) He
obpasoBanacb U ocTaeTcs He3pernon..B obliecTBe, OH Unm oHa
NPUHUMAIOTCS, K COXXaNeHUIo, Kak B3pOCIible TOMNbKO Mo
AOrOBOPEHHOCTM.

AJOvKUmMSA K CTUMYNMPYIOLWNM NiekapcTBaM U MTMNHOTUYECKUM
s4am (4acTo NPOBOLMPYIOLUM NCUXO3bl) HEA4ABHO CTano
cepbesHon coumansHon npobrnemon. OHU BUonornvyeckn MoryT
paccMaTpmBaTbCA Kak paspyLumTeniu asTOHOMHON U UMMYHHOWN
CUCTEM, BOBIEKaKOLWMMU, rMaBHbIM 06pa3om,
HENPOTPaHCMUTTEPDI M PELENTOPbLI B CTBOSIE MO3ra, TakKe Kak U
Ha ypoBHe nepegHero Mosra.

Mpobrema nekapCTBEHHOW 3aBUCMMOCTU NPUBOANT K
HapyLUEHMSIM NIMYHOCTU N XapaKTepa 1 ero oTNNYNTENbHbIX
cBoucTB. Mpobnemsbl unu HapylweHnsa anneTuTa (aHopeKkcus u
HepBHasi OBynNMMKS) NN cekcyarnbHOEe BrieYEeHNE, TaKkxKe,
3Ha4YUTENbHO CBSA3aHbl C AUCHYHKUUAMN PUTMOB, rMaBHbIM
o6pa3om, runoTaniaMmMyeckux LLEHTPOB, BO3HUKAKOLLNX OYEHb
yacTo B nybepTaTHbLIN Nepuoa.

Kak koHCcTaTMpoBanoch Bbille, aKkcnpeccuss nnbnao,  kak
MEHTanbHO,Tak 1 CoOMaTUYeCKN B NybepTaTHbIA Nepunos
ABNSAETCHA XapaKTepHOM YepTon 1 TPyAHbIM BOMPOCOM, KOTOpbIe
CO34at0T CMIOXHOCTM B €e aCCUMUNALMKN B NPOLIeCcce pas3BUTUS
a» -self. 3To KOHTponMpyeTca n perynupyeTcst B COBpeEMEHHOM
obLecTBe, B KOTOPOM NpsiMas 3KCNpPeccus neranbHoO SBnNseTcs
Taby. MimeHHO uepebpanbHas kopa, 0cobeHHO npedpoHTanbHas
Kopa, nocbinatoLiasi BONIoKHa K IMMOUYECKMM CTPYKTypam,
ABNAETCA  «BCEOOLMM perynatopom» ( B LErom).
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As mentioned above, functional processes of the prefrontal cortex
that regulate subcortical structures corresponds to the formation of

self-identity in developmental psychology. Adolescence is the
period of “Sturm und Drang”. The general concept of values on
the relationships between parents and children and between
teachers and pupils loses its basic background, and may break

down, which ultimately requires the organization of mind and body.
Man recognizes himself as being the social existence in the course
of life from boyhood to adolescence, and has to obtain "us" in "me"
in the company. That is, through exchanges with people, and the

social rule and responsibility grow in the mind. Biologically, this

corresponds to the stages of neural development from the posterior

association cortex to the prefrontal cortex.

In their childhood and adolescence, the young people worry about

their inharmonious way of relationship between themselves and
others. They have a tendency not to openly divulge their feelings.
While they bully and disregard others, they pretend to be good
children. In adolescence, their behaviors are often inconsistent
and contradictory, being unable to express desire and
dissatisfaction. Mentally, they are insecure, impatient and
stressed, and likely to fall into insomnia, nausea, and autonomic
nerve breakdown.

Recently, serious distortion of social environments has produced

juvenile delinquencies; hijacks, killing innocent people etc. The
whole society is responsible for these criminals and must pay every

Kak ynommnHanock paHee, pyHKUMOHarbHble NpoLecchl B
npedpoHTanbHON Kope , perynupyrLime noakopKosble
CTPYKTYPbl COOTBETCTBYIOT (DOPMUPOBAHNIO CAMOUAEHTUYHOCTH
CorracHo ncmxonornun passntus. NogpocTkoBbIN Nepunos
ABMgeTcsa nepnoaom «bypst n Hatnck» «Sturm und Drang.
O6wasn KoHUenums LLeHHOCTEN BO B3aMMOOTHOLLEHUAX MexXay
poauTENAMU U AETbMU U MEXAY YYUTENAMU U YYEHUKaMM
3aknio4vaeTcd B notepe  Mx 6a3nCHbIX CBA3EN N BO3MOXHbIN MX
pacnapg, KOTopble KOHEYHO TPeObyT opraHm3auun gywn n Tena.
Uenosek no3HaeT cebs cyLecTBys B coumanbHOn
AENCTBUTENBHOCTM OT AETCTBA A0 IOHOCTK, AocTuras (4Tobbl
nonyyYnTb, rOBOPUTb)  «MbI» BMECTO «51» B KOMMNAHWUN.
(obwecTBe). Taknm obpasom, Yepes obLieHre ¢ NabMu
coumanbHble npasuna (HOPMbl) U OTBETCTBEHHOCTb  pacTyT
YMCTBEHHO (MHTennekTyanbHo. buonornyeckn aTo
COOTBETCTBYET CTagMsMm opmMmpoBaHnA (3penocT) HEPBHON
CUCTEMBI OT 3aJHen accoumaTMBHOWM KOpbl 40 NpedpOoHTanbHOM
KOpbl.

B netcTtBe 1 IOHOCTM YenoBeka (nogen) BonHyeT
HErapMOHWYHOCTb  €ro OTHOLEHWUA ¢ ApyruMn. OHu He
CTPEMATCH OTKPbITO 4EMOHCTPMPOBATL CBOM YyBCTBa. Korga oHm
3a4MpaloT U BblKasblBaloT npeHebpexeHue K ApyruM,  OHU
npeTeHayT OblTb XOpOLLMMKN OeTbMU. B HOHOCTN nx noBeaeHmne
3a4acTylo HEMOMMYHO M NMPOTUBOPEYMBO, BCNEACTBME NX
HecrnocobHOCTH BbIPa3nUTb XefNaHus U HEeY40BETBOPEHHOCTb
MeHTanbHO OHWN HEeYBEPEHHDI,

HeyaoBNeTBOPEHbI (HETEPNUMbI) U CTPECCUPOBAHbI
(HanpsbkeHbl) 1 cTpagatoT 6eCCOHHULEN, TOLHOTON U
paccTponcTBaMun BeretTatTMBHOW HEPBHOM cucteMbl. HepnasHue
cepbesHble HapyLleHUs couunanbHOW cpeabl Bbl3Banu
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effort to improve the environmental situations. Physical
disturbances of hormonal regulation in the central nervous system,
and disturbances in the regulation of the cerebral neocortex upon
the limbic system and the hypothalamus need to be investigated
further.

NoapPOCTKOBYIO NPECTYNHOCTb., rpabeu, yroHbl, youicTea
HEeBUHHbIX Nogen.u T.n. OOLLEecTBO B LENOM OTBETCTBEHHO 3a
3TN NPECTYNSIEHNSI U OHO OOJTHKHO NPUNOXUTb MAKCUMYM YCUIUIA
ANg ynyyleHus cutyaumm B obuecTtse (couuyme).

dusnyeckne HapyLleHMss ropMOHarbHOW perynauum B
LleHTpanbHOM HEPBHOW CUCTEME U HApYLUEHNA B perynaumm
LepebpanbHOro HeokopTekca

nnméurnyeckon cMcteMomn 1 rmnoTanamycomMm Heobxoammo
doyHOaMeHTarnbHO nccneaoBaTh U B AaNbHENLLEM.

11] Epilogue

11] Dnuor

The whole product of the brain activity can be considered as the “mind”
of animals. Man can understand the high levels of abstract
ways of thinking, and creates music, arts, literature and sciences
which can be inherited to the next generation. Accumulation of this
inheritance is embodied as culture and civilization in the human
society.

It is the duty and immediate future aim for the present-day
researchers working in the fields of science, whether natural or
human, together with conscientious intellectuals, to combine the
recent results of brain science with those of accumulating products of
human science from the Hellenistic age where brain and mind can be
unified. It is important for psychiatry to study the abnormal states
of the mind on the basis of biology.

Pazym MOKHO paccMaTpuBaTh Kak BBICIIUN pe3ysibTaT aKTUBHOCTH
Mo3ra. YenoBek crnocoOeH NoCTUraTh CiIoXKHele abcTpakiuy,
CO3/1aBaTh MY3bIKY, )KUBOIIUCH, IUTEPATYPy, HAYKY U NepeaaBaTh
MMOTOMKaM Pe3yJIbTaThl CBOETO TBOPYECTBA. ITO HACIIEANE
BOILIOLIAETCS B KYJIbTYPE U IIUBHIN3AIMH YEJIOBEYECKOTI0 OOIIIECTBa.
CoBpeMeHHbIE Hccie10BaTeNn!, padoTaroIre B pa3HbIX cepax
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, JOJKHBI aKTUBHO Y4aCTBOBATh
B 00BETMHEHUN 3HAHUIA O MO3T€ JIJIS TIOCTHIKEHHSI TPUPOIBI
yesoBeyeckoro pazyma. Heo6xoanma 1 Bo3MokKHa HOBast
Hatypdunocodus, B KOTopoir OyayT ooObenuHeHsl Mo3r u Pazywm,
0JI00HO TOMY, KaK 3TO ObUIO B 3MOXY 3JUIMHOB. OCOOEHHO Ba)KHBI IS
TICUXUATPUH HCCIIEIOBAHUS M3MEHEHHBIX COCTOSHUH pa3yma Ha
OCHOBE OMOJIOTHH.
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