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2RI BT B “physical” 1%, &H < £ TH mental 12K}
9 % physical DK THERIFLORKTHEMT 2 L
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BZEET D,
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DEBEC DD 2RO X —7 — FiE, TLEH
B, tExohs, 2720, TLEMEEE,) twvwo 52
2L, L DHBHHTEIETOIRY, LEbh
225 Ly, Ly2L, TREMHE tws LEnls
AR TEE OBRBIZEDELSITHA I D, WiH
DL, Lol TCCAr) t3bEbEEDHL
TR vz s, EE TI5) 2HIZFIAE
s (GFTRHE, 1998) TRz L, ABOREMEHO b
Licmsbo, BE B SRL, OFb, Bue
b, BRI, Lo Tn5,

—75, FASERE (EHE, 1974) 2R L, TC
Z A 1%, mind, spirit, mentality 72 £ & 7o T %,
Z 2T, ¥ 5l % 1E mind 2 Oxford Dictionary of
English (2010) TF X % &, the element of a person

that enables them to be aware of the world and their

experiences, to think, and to feel. & 72> T\ %,

N EnL, LR ELFEENLE T3
DEZERFARCHZ L, T2 24, ot T2 HAE
THHFETH A WRELTCWB I bbb, L
L7508, RILD204EIE EDMIC, NZRS$ T4E
Moz ) 1Bl % OBERECIIED & SR,
FREAIIE & 2 72 WEHIIEAEY T b 7k b EE R THIGE
RO ERbIr YOO H B (HlZ1E, Yamada et al.,
2000). Zh b DfEE R ZICOT, FEFIZLERY
S TD T2 A) BoADHZRICY, Bty
50 T s OLOBROHMAESEIC LR
S ZE D AND E X WD T, EEZDOH5,
CORIEDVTIE, B THENEIEEL, TIT
i, T22%) 2ADZZACRELEY AT, £F
SIS, T2 2Ah) OV—r % ED LD
BED2DOHBHI LN SD,

12 ERTF V> THO, ARICBIFS T3
D=1, HFV X ICcEHhDIFh, ¥V vk
D ovm (%, Aedn, KR, O, AR LEEEKRT D)
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HidtRETH b, HRFETIE OO S,
HificEoTcwd EEZ ST (BlziX, AH,
1998). o % b, HANPETIE, PEERICEZW TIEEE,
b T2k WHEETDEEZ TR LICE S,
FERE, EEERHL (A - RN, 1969) % L5 & AR
Lichd &, "I, 2o 0L0RHNTLEA
HB. —J, WERIITIZ qut” 2o LOEHRIZ
EHEOH DR Dl (51 2).

i, FEENL TC A, OEREZFRTD, h
52200 TCzh OV—="%RATH, T2Zh, @
FTEIZERERI E LCwd, Lo L, TFEOMFRLIE
2 (Bl 213, Kandel et al. 2013) IR, B (&)
##2% (enteric nervous system) IZB 3 2% { OHFSE (1
Z1Z, Gershon, 1998) 251k, T2 Z A X5 1 ICh
(brain), ZE 2 1clE () #F% (55 2 DN, the second
brain) IKHBEATEIVDTEARVY, 224 @
=2 L DOWIBTIEX, £H 560 EF2IEIERF
Vv, BESHAPEICHEL T2 LAk nT
HAHI», bold, BEMRERICOVTE, FEKOD
if%eE T & % Langley (1921) #3201 A a2 ic BRI 45
L TWwizbllTdH 355, Gershon (1999) 12 &k 1id,
604X 1Z Gershon 5 D F%E (f X 1¥, Gershon et al.,
1965) Dt EN 23 FCTEHAI N AL o7V,

4., ZZBDREE2 DK

41 DR

S (2003) ickniE, oo T22s; o
TR O IR ICAIE ST 2 L Wi 5. - HiEEHT
B¥ (prefrontal area) DEFkZE X2 2 TTZADM, D
WS & 2 6 IS 2 % ix
(1) EEFER—i8)% (hippocampus)

(2) BELTHEIR {HIAAF%  (nucleus accumbens)
(3) EE B R —RbkE (£%) (amygdala)
THY, BLZOMERK1DLSI1CE S,

LHL, ZORE, dBAA T2 DMADR
DD 3 DO LIRFEIHICOARRDET 5 L
EEWT 2bUTiE R, IR, K20k, EREE
Y& (neurotransmitters) D 1 D TH 3 F—,83 VD%
Bo#lz2RL7zb o7, MALEE (reinforcement
learning) CEEL T, WhHh W 3 FHIFRAIEZE (reward
prediction error) (Schultz et al., 1997) 2SEFE I Tw»
5 LEZ 5T B EMEEEEEF VTA (vental tegmental
area) (filZ 12, Etheletal,2015) 25015250
REg L, /S—% YV vE (Parkinson’s disease) 1Z72%»

1. 22A5DMOBE S I1E7aME (B, 2003, X5-1,
p.195) % —HMEIE L iE

Nucleus
accumbens

Hippocampus

F— 32420 VTAL SN TV SR IR AR 17

X2, #WREEWED 1 DOTHD F—r33 v OREOH :
B2, VIA2 5 Db DU, 1D HiE K E
(frontal cortex) -, ft 75 (3 {HI44%% (nucleus accumbens)
~ (Wikipedia, HAGERK, 2019, IEHIHEY, %2—
TEIE L CHsE) .

b % HEE (substantia nigra) 7> 5FR5&AR (striatum) ~
DR RL TS, 612X, ERiEd 3 >0
b DD DIRLCHEE > 5 D AT IH Y, %
No3EM=2—I)V%v +7—72 (neural net-
works) ZEHL T3,
Insoflrsbbrs kI, RIEOMEIFDHE
JEIZ X 0 B D ST I 7o & P HERE (ZBA 5 i 22 b DD
H2DH, v b= 2ROEIF A H =X LK, K72
PhRoTWAEWI LRSS WVWE S THB, #21F Tian et
al. (2016) iz ki, EETFHHMBAOHHEDOD L
%2 (a—9)V %y b U—27) [EA D =X LI,
BFLEAEDDP o TVRRVEVS,
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O L OMFROTT, HEMERIC OV T 2 i
DEBTHL SN L 51z, 20 Z2 D9 EIC O W
TR H 72 & 5 TH 553, BETIIEEERE
ELTE, SRR L EISTEMRER O 2 ik TCldds
$, BEMEREMA T 3DHEIENTETED, B
BRI TE 20l L LTERSNLDDH S,
313, Gershon (1999) 7 5 HR# L 7z B/& g% A
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3. B MESR DO (Gershon, 1999, Figure 3 % —k{&
IEL THR#, JHIXZ Gershon & Erde, 1981),

Deep Muscutar Ploxus.

NG & MR R E, KREWHEMMEE#E (myenteric

plexus) & /N W IR T MAERE (submucosal plexus)
670, BIEIEAHEONFEIRE (muscularis

externa, circular) & [AIffEfE (muscularis exterina, longi-
tudinal) ORI ET 5, 7z, 3EHED L, Wik
AR IR TC O E 43 TRISEMRE (para-sympathetic
nerve) LHEL CTWB I ENDR D,

Schneider et al. (2019) 12 & hiE, EXO & 5l
BEICHRAL S N7z 5 R DL _E o misiiia-e 277 v 7 e 2
5B I EHRER I, EPOBIN, REMYCERE
DN DO, EFEYORE LR Lo E 25 ek
DEMEDOREREZHIEH L TH b, FWFR D Z NI
Tw3Ews, 7, BHEMRERIEEE N D W
(enteroendocrine cells) HGME#E (intestinal micro-
biome) 7 £ & SAHANEHZT W, BN 5ER (intestinal
immune system) % FEIi$T 5 LS,
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HEE MR 2 DI & LT ORI ES - 7241t
o, BHENHRD 72D 5 —oBENMEETDH 5.
Collen (2015) iz X iE, 20T DD 19904 121k
F o 7kET 2OV X —4 L RENAEETE (NIH)
Ik A2 AMEEF e Y 227 (Human Genome
Project) 1320004FICIZIZIESE T L7228, 25 1 Tl
AHOBIZTF DA TIRIFREFEDOZMICIE o Thovl
ERboTE, 7, 200742 6 % - 72 NIH
c&pavy—v7aT, ANEMEE oY =2 b
(Human Microbiome Project) 1, AWCFHAEL T3
100JKM8 12 B 72 2 FRE S T-440 Tl A 5 75 2 I B
DEETENT 7Y =2 b T, BNHIEERADER
DOEEZRELHELTVE I LD DODOH
%,

FEH (2012) 2 kiR, BMANHREZEYE O Th
EODDITEELF— v Etvu b= (serotonin)
D 9E (EMEICIE, F—r383 v 0BaZ OnikiE) &
MR 2SED, F—o33 v (OFIEE) 13h0cE i
N3, —7h, Lo k= EEEREIC0%, I/
PRI 8 %, MO FIRERIC 2 BHEEL, BRNO®
o b= i3 v LB G 2 v L SR
JarEfia e L, BBolEshEshicm <. —77, B
NI DFERR%Z CTIE S5 % (Wikipedia, HASGERR,
2019) .

ZO &S bl c, BAMEOHRIZbbDN
Ay offFicy BEAKREEHoTL D, HIZE,
Barkley (1998) I & #11E, EE Kb/ % 81k e E
(ADHD) . Tix, MM Ol 5 Fr 7> O ff e 7
HWEHICHANNS L, £ F =183 VRERELGET DR
SRAEHNC & 0 ZRBOBE N L 75> T 5 AHEED
BRI hTns,

6. TCTZ2, DELHER

INnET, T22h) ZACBREL TATE DS,
WHONONAE TTTH) Ewd L E, #hilREKRH
RIZLTwRwTHA 55, Larl, RoFIIHER
D4 R EIEAEY T b FIA 2 A8 (primitive
intelligence) % FfD> & W X %, 4 1%, Yamada et
al. (2000) DOLE E b bHIFEYF Y (physarum pol-
yeephalum) D &k 5 7% (EX%4%ED) Hiila4dy
PR ORERE 2 ROT 2 L W FEEITHI LN
TE2LVS ZLERLHDTH B,
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EVARIVEBHIZIEEYDOZ R A A VBT ERE
Y (Bucarya) F XA v DH DT A=K TR A —
NEIFY (Amoebozoa) IZJ& T %, Yamada et al. (2000)
Z, EVAIVOIDLS RiTEI»S, TV AV
WEIRI 22 HIRED S & B & AT 528, FEMIIEE X 7%
WHfIAEY TX 2, LDEYECABIIREIC K A
ROER ((H82) KL Labenid, AHNNIC
TEILERBICHEINL XS ET2Z20X5REMIETD o
ERHBEORE FLEATI VDO TR VA,

[X| 4. Yamada et al. (2000) DfiE & b bIFE Y K3V
(physarum polycephalum) @ K21 D W T D
XD Figure 1 ZEHE, a (KBS ERICIEB -T2 EY
T3V, b.DAGIFEREZEVIGFZRT, ¢ ld
4 R O kg O AR A 72T Y R 2 ) ok
Ex, znEhisd.

EVAIVDID S BITHICO W TIZEDH D
BREWIAA B 5. il 2 1F Reid (2012) &, €Yk
VR ZEDH DGR ECE (externalized spatial
memory) & L C—fED 7 =@ E > (pheromone) % %%
LTCWwW3EHLTWS, 7z 3HESClIES
SIWEE LTI TR, EEo7caer i HO
7» o T\ % (Wikipedia, English, 2019, Pheromon) | ¥ 7z,
Durham and Ridgway (1976) I kuiE, Hflle, %#%
FAEEYTH 2TV Fa VX, 72 SADNSTIRE)
HA7 (oscillating units) 705 72 D, BRIE{EERIGHIC 13 B
BRI AMCHEEAEZTo T L0 ),

VT T, Trewavas (2002) 77 Plant Intelligence 73
DWM&EEREL T3, X 51T, Westerhoff et al.

(2014) % Macromolecular networks and intelligence in
microorganisms 72 % Z A b LT, HERR (living sys-
tem) —AEY D 5 AN E T, 40EFEDHELDEREE
T, R SADOEEZEMOEM A EM (complex
interactions) U CALELIO THIRE, AL T
RGN i

7. % FE

K LIE, EEPVE3IEZ H20HB I ook
LB BE SR CHEFRRRE O WA 2B - BIE L 72
bDTH 5. AN DLARHEER DA ORI SNz,
N bdX—7—FNIILEHETH 505, ik
DdHoFEVLRBRTHS, LirL, EHERFEHNC LT
FOEY, EYFREDERIE, HLH»6H300M
BLw)HvF v all&zEEN T — 2 ickog—4
—HHREIC LoD H B, DXL, LOKESE 2 DIKIC
S, TIADEREGIICOWTELZ LK, ik,
2IMACIC AL IEHZHED OO H 3 HHNMEE &K &
DR EY AP S R ZADEROREL
SNz, FHEENE O R% O T U 72 D aHBIR
DT MR DX —7 — R L& 2 50 5 BEBHA
TERC DT, REE O LIRIEHIITLE T LN
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8% 1. "B ZE>DOREBEOHAL

2 %5 (B - IBAaZES L (A6 BE%3)
[EARE D (EREPKEL, LDBALWAVWAEIEEZZIFAND)
Ry (R, LIRS E R

fE2337> (GIfET 2, Le<icdbhs)

v (BEEDEW, B Thbo Tkn)
fEnEZ 2 (B> Twa5iFEDk L z)
A (ErAREW, KFAL)

EALULNE (BEOVOBLLICAENTEEE)
[Eic—% (LHIcflp L a8 5, fic—Y)
[EicvEs 5 (T 3)
Ricfgz 0z (BETERL)
Eofiziks (B2 LI EnT, KEVT S
ExEbT (bEEbEs, $5I12k?)

B2ET (WhLPIoAaZIZHT)

Bx2 2<% (NoBER2EBLTHLSRMNS)
BE2H22 (BhLLTRELTRENT )
Begko s (GEHET 5, RLI5)

fx555 (WET2, HEHEZ5)

B2 (AODLOFZZAEIZELIC)DPAD)
[ExIEZ 25 (BbE1E6T)

% Hid (HTPFORLTWIEZIRIL bAZML)
BrRens (HooLF2EsND)

g%t (HFoLPZEHEHT 2)

[Ex2E 2 (WARSTEZZWL»T)

She had the guts to stand up to the school bully. (> U &I 6 [AID 9 BREFRFD © gut 13, guts IZHBE&) (OALD, gut)



f78%2. Intelligence ®E#E (Wikipedia, English, 2019, intelligence & —&R{&1E)

Researcher

Alfred Binet

David Wechsler

Lloyd Humphreys

Howard Gardner

Linda Gottfredson
Robert Sternberg & William Salter

Reuven Feuerstein

Quotation

(LI LEINT

Judgment, otherwise called “good sense”, “practical sense”, “initiative”, the faculty of
adapting one’s self to circumstances ... auto-critique.

The aggregate or global capacity of the individual to act purposefully, to think
rationally, and to deal effectively with his environment.

““... the resultant of the process of acquiring, storing in memory, retrieving, combining,

comparing, and using in new contexts information and conceptual skills”.

To my mind, a human intellectual competence must entail a set of skills of problem
solving — enabling the individual to resolve genuine problems or difficulties that he or
she encounters and, when appropriate, to create an effective product — and must also
entail the potential for finding or creating problems — and thereby laying the

groundwork for the acquisition of new knowledge.
The ability to deal with cognitive complexity.
Goal-directed adaptive behavior.

The theory of Structural Cognitive Modifiability describes intelligence as “the unique
propensity of human beings to change or modify the structure of their cognitive

functioning to adapt to the changing demands of a life situation”.
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Psychological and Physical Science, Today and Tomorrow (1)

Naohito CHINO

This paper is a revised version of my keynote speech presented at the workshop held by The Institute for
Psychological and Physical Science on March 20, 2019. First, I trace the origin of the name of “psychological
and physical science”. The keyword for this name might be “mind-body correlation” or sometimes known
as“psychosomatic correlation”. Although this notion is rather unclear, recent developments in the research in
medicine, biology and so on have gradually been clarifying this notion based on empirical data. Second, I refer
to the “brain of the mind” (Matsuzawa, 2003), which means the core of our mind and is thought to be located in
three parts of the brain, i.e., the amygdala, nucleus accumbens, and hippocampus. I also refer to the “second
brain” (e.g., Garshon, 1998), which is the enteric nervous system. Third, I consider the relation between the
human microbiome and the brain, which has been the focus of increased attention in the 21st century, and
discuss the definition of the mind and its place. As for the key phrase, “mutual interactions among elements”,
which I discussed in the keynote speech and which is thought to be critical in the new horizon of the studies of
the gut-brain axis, the mind-body correlation, and so on, I will address it in The Journal of the Institute for

Psychological and Physical Science this academic year.

Keywords and phrases: psychological and physical science, mind-body correlation, the second brain, human

microbiome, enteric nervous system



