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Constructive Cognition : _
Extension of Self-nonself Circulation Theory
Masatoshi Murase*, Tomoko Murase**

* Faculty of Yukawa Institute for Theoretical Physics, Kyoto University
**Faculty of School of Nursing, University of KinDAI Himeji

What is cognition? Cognition is such a common experience that we rarely try to define it
in our everyday life. Yet no one who has worked on this problem has ever been able to
answer it in a satisfactory way. This is probably not because we lack complete knowledge
of components such as molecules, neurons or neural networks at different hierarchical
levels of a human being, but because we lack a ‘constructive’ view integrating the
fragments of knowledge at different levels during our investigation of the history of life.
Actually, it is traditionally assumed that there is a very clear distinction between thinking
subject and observed object. However, when we try to understand our cognitive process,
it certainly appears to be a serious problem that there is no clear distinction between subject
and object; we are both spectators and actors in the world. The only way to understand
the problem ‘what is cognition?’ is, therefore, to construct a new framework involving both
thinking subjects and observed objects. It is a ‘self-nonself circulation’ process that
would operate during not only a developmental history of an individual human, but also an
evolutionary history of life itself, as both are undoubtedly conducted by continuous actions
of life in the world and simultaneously unavoidable reactions from it. The present paper
further involves an idea that both evolution (or development or even the onset of disease)
and cognition must fit the same principle of self-nonself circulation, and then develops a
theory of ‘constructive cognition’.
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BHIEFEAIIE, DRERVIRT O big, FRERE R TR H S, Z L
T, AN ZERAEREZZER L T &, MilEEZR 232 &b bk, Hick
RNBECTORBMEZRBLLIZCDDZ b H 5. BEDOHAEN, NAHROR
HThsd (K2). Sbig, ERERNERMTD L, N3k, BBE, LT
HANMEREZ R 2 LR L TV ZARBADEM O T 2 TH5D. =
O7ut A%, 1OOEFMIZIZCEY, ik, ik R L
W) OFHIZESLS HE o7 A bt RATZENnTExh. 2H50LT, M
AD 7 a—EEERNIRB SN0 THD (X—x v b 1959, Cairns 1975,
Nowell 1976, Murase 1996) . (X, FHKORBESL [HIRIZL L5858 O 120
HELEZ DI ENRDLND.

ZIT IR DR & TR X B8k LW H — R ‘B Blg
Z R L RARTEERZRL THAIW. ZOMEMED IR D 5 = OMLEN
BN T A LEHERLIZWNLTHD.
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FPTHBOER T LB IT D RRER LT, T E TOBEBERK RO

BEICEEMm D2 ETHD. Zhud, BTFEOBEBHKEEZ B T 258mN
H5DH. ZOEEE HMEIC X 585 07 o 2CH IO THEZW. fHilziE
(PRI ED A T = AN, BRERAMHRFT2A D=L THDH) Lo mEE
EBEZTCHIEWV. ZOMEERELTHDL. bbAA, WANARBEDIEY JF
MARETHD. LA, ENLEKROD D EEL E TR L2, ZhdmkE
RTH, BEHSOEEICHY T BB TOERERN, COLELIFTD
PURIZHIG LThiiR 2 < o TV D DI TIHARWZ EDHEEHERETH 5. 7
OMEDOTEMBR T, [EISED A B =X 0%, HEFEEHERT 213000 T
72K, ARBIEDA = ALKV FFDH] EWVWIMBENRRZ TS, 2%V,
1 OOMEOBEMEEEZEZ D LICk-TC, ARlOFEEICE SbTIT, ¥
Ay R0 TAHRT, NADZ o— b RE FRTHZENT
TLHDTHD. 9 L TEILRREISE, H2DWIEDRADFIE & o TR -
ZERD A — VNI S T EMBIRE, IR AET N TEXH50TH
D.

FNIRBIE, EMIE (HDWIEHUR) ITLA, FRRICLA, Eivb 1250
MG & LCHEZ D7 B, Bk — MR A Fr- e O i & L TRt —aICHE
2D ENTEDHITE N, Lhb, BERICILA, MRRIZLA, S5
WITEBRIZLA, Eb 1 202K E LTOAMBEHEL TNDH VAT A
ThHV, IHIZEND 1 DOZIEIFOREIIT T E 2R ERBEZ R THEEIN
DBTFTVWHY AT LA THD. LIEB->T, Rz T TIZTESLN->TLES
ToHSRE LR X 2 DO TR L, EMOEERFEAEL W) T o AnbR R BT 2
ENMTEE D, 5T, B AEMELERIL Y oA E LTHETE D
AREERNFE PO H R - TL B, Lid, 47 L HREBEZRIRENHER S L5130
D CTRLLIFROIRELALTLE Y. T, R THREMHTHLIRID 5 5.

4. HERE, BHRBE, RARE-LHEOERHEOTORELT—
REITHE, RS EZERH LT, A0 R EAIEICHIYRARADOH D TR.A &3]
M2 RS ST 2 | R S 1T/ 2 ) &0 ) RBIREIC DWW TE 2 THI-V.

4. 1. REEHE

BRI = & ICRE RO RARBIC BTy, [TEEHR) & R o
TR MR VRSN TE I (Vv 1997). EEER & 1E, BRI
GHRHYDOEEFELTVIRVMEEND LT ZE;BRRERBHTH
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4. AUk U CRIER & 1%, A b OERITEEM U BT S HERR ) DRERK
ENDETHREBMNRERRHRTHD. ELoh—FOMNELWEEZD
RV, 2O ItimfIR L OfITEZE D . 22T, VLY (1997) HNMRET
HDIE, FE=DOB2xFHTHDH. Tbb, EL0N—FOMMNELNEWNH D
TIEeL, MFOHEBZYTHY, ZNENOFITAMTIRFRD 72 55y %
WoTNBENVIMANREZ T THDH. VF¥y—FR- L3V —FRDOLS
WBRRTWD, (R BIER L Z EICENTLES TWA D, FEIZMEE R
PLTWVDEDIEEWNS ZEIZRDNTWRN. | & (Vv 1997, p59).

U EDRRAERE 272 BT, MOGRTEREZE L ThHn. Kdallrnd
OUE, HTHOREREE CHD. B OMRRTEFIT, SMAUBRE (LGN) &
MEIZA DARIR LI OFPIEEI 288 L C, RE (VC) ~E L, Moo fEg
~EEGEIRZEIN TS, ZOEERE N OMA~OEFREL, AN FAT
v 7 (71 =21 —2001, p321, 77 L7 2001, pl42, cf. E [ 2004) &IFEN

TWA. DT, FRFRIREEICE SN TV D EM Z VT, Ly Ml 2 Biatib
SINT-FEBRERETIE, ZORETREKIZEL2»->7. L, REMREOT)
%%mwt%&ﬂ%ﬂ?¢®@%%% PR G Y S AN CIRAS -7 TSP
ETZERHSMNITR-TER (Y7 17 2001). BHETIE, K4b iRt X
2T, ZOHMPRERREITINZ T, M SEERE~DO T 4 — KNy 7
BOFEENRA LN > TWS. ZD7 4 — Ry ZEIKIE, hy FX T (7
L =Y —2001, p321, 77 L 7 2001, pl42, cf. i[ 2004) ELFEENTW5.

(2) (c)

I
D@*@;@:@_:. 19 &g

X3 (a) HHAEERE (b 74—F_AysEE (c) WROHEERE
Bk O T AL OT7TFuU—TE 2L, BERICHINT DR FLAT v
pAEL e W%ﬁ:ﬂmﬁéhyfﬁﬁyﬁﬁﬁkﬁé.%LT,%ﬁ#&
DOFav A TIE, ZORMEFEBIOMZ T, R E WS B 5504222 <
7mt1ﬁ)utuﬁ% ‘ﬂ'&‘ﬁE‘E éﬁéi(*@@(i%}(&)’)fz \_@pbﬂék EX@%D
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Rz, HERKICH IO THD Z LT, HERKICE » TRAT R e akag
DHLNZRD. )y, KM4clZR LoliRORRRKIZRIT S, BiedH
TUVATHE D LEORHEMKRIE TH S, WiRIC XD RGRIX, — 5 OH
LT OERE DFEEIZ LT, HEEZ0FRE LTRITZDORTCAAERTS.
7L I — (2004) 1%, 872 HH TV RAT AR EAEKET A E T A K
=T —LREATE. DFED, R NAT v by T X TR, Xy NU—7 DI
ELGRDDRRY) —F72b b, RIR & EROMERZ DR T HBEERR Y U
— 7 —HFHEOIT LD LT, A RO =7 — 3 OD73 0 —F 72
bbb, BEOMBEN v T — 7 ALEOWHKR Y 8T —7{b— &R T
W5, TEE, KEEGHEOF Yy v U= X 5T, ZERIRICOIEEDNE D
nTWn5s.

Z OB OIS, AR L TV A EARFEN R X2 T 5. 20T,
T D & % fElEk A 23R ORI B IS 3L, BIZAICHEFET D) L0 )
JFETHD (77 L7 2001).

4. 2. A DR

HODHENRE S WIRIEETH D DNICHONTHD Z &, TRbHNEREREE
THHHEOMEIX, BHERERWEED 1 >THDH. ALY s (1983) 1%, K
DEICHRTNWD., DFAOMEIEIHEVICHFEHTHY, ZOEKREHH
THLZEIFIERICHETH D). EnHDh, ODELRFEARBERH-TH
FAHELECRNT L3S D HE, BENEE LR THORADREHE T2 & b
WESNTWEINETH D, EBRIIE, 29 L-Rktamfme LT, To/Mic
B 5D BRI RE SN TS, ZDOZDITRADIRR N F KR D)
RO E VI RS2 D 2 Lo o FHUED D TR, A
BT 2N 2D Z L BRI, 20 < 120 DA N2 IR
BT OFELRD 5T, b HA A, IBRITRHTIULE 2L R R oo 7
0N, TO—HKT, FALLIRIEFEEZRLTHLEITHKNT D EEFRL 27,

Z 9 LIS BT 25 g-CBRIE I Z2TRIE LM T b /e o T JRIRIE, —1IR
EZWZHoTDEAIM2ZORINE LT, DRARIEROEZNTEEND L
DT, MOLTEENDILOTIER] EEXILNTERLIENEHTX5.
2FVY, UKZZWAORAERTHY, MIZOEEEZZIEZENICZITIRS
T W) TZERRETEA TR OFZXFTHS. Lrl, Z0OBZ
FEREPNIBEETANENTTCEZ. EWIHIDL, MITENLERELNTE
T B BNICZ TS O Tl <, MR ADEREZIE LI R Lz
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D, BEEICRADOREABBRICEG L TS Z RN TELENLTHD.
I TReE 2R PR iR EK ) OB RS ThH S.

B 21X, [F CRIE & RS 1T 52 256 Th - T, IR S LT R’
WhE-Z2 B EBRE ORIERERNBINICEDLDTHD (ALY 7).
PN, A E WV BRI R 2 EDIAEE D (-, T, K
FLEWTHERERENEDLZ LD (- HK) . FRCHREN DT,
AW B, BHEME ROEWCL - T, WA ORBENERDLZETHS.
FEBITBORIEE LT, Y§H ZFOWMDZ EbbhroTE (ALY
271983). Z T TIE, UERHB L Vo TR BREEDORE, FITZ TEA
PAEFNARER U2 RIS RS GO BNR A LN TV D, Zh, §8a
DT ARG LD EMERRETHDL (LA —DF 5% A K7 —
WCHRIORE EEZEZ BND). 29 LIEMAZTXTHRAE LT, WMAMREN D
TICET T2 3 o0Wwot (EREAZENREE, HXAIREEIRRE, FRARIREEIRE)
DA NG AL TERTHE L 77— - av be—VHER) %,
ALY 7 (1983) AR L7z,

7L AT — (2003) 1E, KDL IR TWD. T EAE, FIRE M, *
DS L AYEOKFNIIABR R LD THY, 20O = kI EBT S
LT, BHiT-BIXESNZABEET-LIC, FEEE-DIXASARIC, EE
KIEFTDIE. | T E TOFERETOM A KRN S, Fllii~7-
Mz T DJRE (A—B 72 51E, B—A THD) 1%, WMAOWEHEICB T
D SLOIEDNY The <, HEREHET2FETHLH Y, ZL L ERET D
FHEEBERD.

ZOMORBMFEHOARE T, HRBHOMZER Y hU—2 (K4c) 7HH
D X 91T, BEZRPEERES L T OWIHIC L D TTESEEZ L > TS HET
5. ZUL, EERITTOIEEICEH LT\ 5 . Z OZEMRITTOIEEICNZ T,
ARk DA TEN S, BRI /2> TE T ONEMRTOIEETH 5. BRG] &
LT, BAGDANS TR0 AR E N - 58 25 2 THIEW. ROICHRE S
OO0, PELTHD. KNI EZG 2RO D ZENTEHDIE, Z0H
VMR DY 15-25misec & U ) R THEVVEREE TE B 255 2 & OHk A At
RO BN TH D, D%, FHPBET ELIZEbNDDIE, iV EAN
0.5-1m/sec &L\ Do < Y Lol E TEBBELT ) HIEMRMRMEDE X Th
% (Shepherd 1994). %V, R HZREEE % b o 7o ARRIRMEN ILFT 5 2
LT & o T, FERIRITHMIEIR S 4L, SR ARIMME0 2 2 & APV EIRIC X
ST, AT MBZENRTEHDTHD.
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4. 3. RRRBE—E)IO—RGEFR) ENEERFLIVEILIDFERBE
i SE R —

PR Tl BEOEERKG TH 5 F 20N ERIT) D> TV HEE
BIROPDRREOH TH - T-. EFORE < &, MR OFRIKDHE DK
YeLBM OB D X 9 ICHMIBREIR 712 D Db (BREER), & DROFENE
DB ASREAE RO L 5 IZAEKRA T OBBIIIKFIZH 5 D (BIBH) LD
2ODKMIMTHRAMP/RENTEL., TH LEEERELT, BREBEL T
A RINE L72IREE, T70b b, R EITRBE TR &, @& ITRA TR
m:kkwo%zﬁ#%%wat R EERE A, [ CAEmTR B o B 7e 20k
HEE L TIZADZ EITTERWEAS I D

BT ZDERiNCA 2T (1988) 1%, THivbha UL ULIERERT 5%
HORER L, M - B - T OMMOSNHHERIR T OR R 72 EERIC K S
X0IE ©LAZNLDOA NLRIZKT Do i 197 SEIR X
JRIZH &< VD LM B 2 PEE Lz, fiiR - RS, miln)E,
+ I AEE, HATED Y 2 —~F, T LAX—, DI R, B
E, B BIERE R T AR E SRR E LT3 28800, ThEhoihik
PHHEAICHBE L H > TV b ROk E JEEER S x [—i% OFfFR) i
mf%ﬁka%bt®T%é

T U= (1988) NZ DEFRAIRBT HICHIo - T, LUFITRT L 9 ITZERK
E&ﬁﬁ&x@%%%ﬁ #éﬁ%#%o? 2P TTOE R E 1L, HIRICH
% =00l D RE—T70bL, RBIBEREORK (RBIERY : W5 OB
D DN, MIROZENE (iR BEIZ s > TULIROERTNZ S 5
UL oRERE), FRC H -GS (R B ISk < o L)
—Thsb. FHKITOERENL, A N LASNKIEO =M —F7ebb, R
IS (N A N L AOBEBASEERIC X 2B 2 a8, EeH (N
FOGSIZ K D E#GEEAOMBEHLOR R L L TORMEMBEDOIHEK), ZHIZ R
HISH (NEEUGZ IV BIRDOTERITHE D RO —Th 5.

TID DZEMKTE & R TTOIERE AT D &, B OERBERT 5.
IR, R THE (o B AR ) — FTRIE (OB TIZH 5N UWHR)
—RIERE &l LR - NOWRORERLTHSH. ik, ALy s n
FADHREERTHICHZY, E& L THRBEIEICESEZ Y TR LT,
SNERERBE DN D ORI, MR 72 T, WRWRE GO AHEHRR O
IR EBIZR T2 8, Z LTS E I ERFIRDIED Z D4R R O i FE
FELELTHRCIRZOND T, FIERRTORRLES 2D, MR END
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WS, A KU =7 —HUCERKEREICHAA TN TND Z 2RI 2 L,
TGO TR HEATELEERAD.

EZAT, BU = (1988) I, M - mW - S CHIEE Wo T2 BT X
ML AL DOPAINBNFIZER Lz, 2 LT, 7> K7 (1986) (13,
FOEIVIZH Y S THDRRIGEME (Bl 21X, EOPR AT A) LANTIT
WE (BIZE, Bausny - B3 - BaA) (ER L. AMAZ S LEEAL
LB RBRZBE SN TWD 9 big, “HR IERKSERZZ LT
W 5iEfEE, M (B U [[FER) IS0 TR X D 2 E R TE L8
ELT, T R7id TRPRESERRE 2B LZOTHD.

DT BIE, 22K, K, B, FHIE Wo AT H D ST BRERIC
EENDBEYACFEWE KT D BH OIS ICITR SR NE DO THS. Lok,
HHNXITIINEDH Y SNTWEIZHIEATE VBB 0, 2 L T—5HD A
WIS ) & e TRMEIFICO DD K 912D, 29 L CHEEZR DL E O
TR LC, WBUENE Z 5T 2 &, WBENEET 21300 T2, M
BT IC I O SN TV D BIOWEIZ HEEN RN > TS, 2H5L7T, 7
YRR AW EORBUES &) &L BT LWRRERIET D ICE 72D T
L. FFEM DX, BERPJE IR E Vo TZHIKN T LT —ERIED0
T, FRBEITL TV &, 5 DIEIRCIER ), JESIE & W o TR 7e
JERE BT DRI THD.

B BB R E LWREABIT COLHLE, FAWKHZ ) Lz BREE
Y’ OFRABENT-OF, RO LS REENET LS.

(1) fLFEIxT DS AR RFFRIRENLETH D, —FH T, b
W IIES N TE LR RE - TR0,

(2) ML S DEDR, ZOFWEOFFORPAIESCEEAZBL L 2 72\W0IZ
EVETHS.

(3) BHEFOT A MTAWL N LB FEBR ORI, AMD B HATET S
BICIEE T 2R S, 1 XD TV 5.

(4) &Y SNTIEGACEE X TR « KA 728 R O JFIR & L ChEb
NTZhxhot.

(5) OO E KT 5 A OISO T71%, O ANKA ORIN B
v, BRI THD. DFV, HDHATLE > TREBUENI Z 2WEN, tho AT
IMRAEAE B & 2T

T v RV INZ DIFROREICRS L=, BF— A —ANi2E > T, R
KL 722 DALFEWE IR TH DI b o, TRENOBENT L DHH
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KB T o ANENRY = R 2R ALTENGTh S, ZHITIE,
B EE 2 B LT BRIE 2% E L, BEDEETUREICH D = L 260 1,
ZDOBEIHERMEFHE A B OFRET 5 L0 9 FRIC K - T, kB kD 7 1
TAEHBETELI ENRE N,

IHBOHENG, WOL IR ENFZDH. WROFBIELE VD DX, i
F O ERIICHEIT L TV 2 »s, RFFM 28 CBE T 5 7 m e 2 Tldiawn
A ZLTC, ZO7abRAIELO THPEIC L2585 o7akex L
AR TTIXZRWEA D Do Bl Rk Ee AT 57 n e X LiX, £ SITHKIIE
DT RALZRI L~V TEER L TND Z L TIERWEAS I .

29 LBl D &, RORIE, Bk, EIOREL Voo E S E R
EaBigE 1 SORKE LTIRAZRBT I LN T D —AmBEEmOsE,N
BEMEEHE LT 5.

5. HE - FECRERERORF —H—EmEROBRICMITT-
AMTRELTE LTt 2T, Ksa 0k LT 2 2 LN TE 5.
N SRERIEB RO ZEIIOME O — B TH S, TRk T2 L)
BRI OA N 2 ROT 27010, — KT, ®ERICLS MIERE 1o
WTOBR LT, ZHUE, IR &\ D BERREIR D © l A AR
Bl Thole. WF TR, LVIEHOBSETHLRARLHAORM, SbIC
WFRORIEL VD) T AEER L. L, BHIC & BB~ OIS
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(b)

BE EI3=1=)
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