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£EEE 11 Theory of Mind (TOM)

MADLEHEN LGS TREET V] 225 bORSRBOMAITER S D &V, TElZBED L
5 Lo EFR(Theory of Mind, ToM) | Oi#H%1 T [Baron-Cohen ©, 19851, #Eid BN 12
b EZ D RELRH 508, MEFOLONETROLLHREZHEST2HDT, a32=7 1
—IGEN A X DREMEOTEE 2 KT 5 [ iitgne) 222 60T, HEZFDOLOFE 4 — 5% Dd &
BULADES D, AEEATE - [EEEE - RMEAOR O =2 —F 1% —% > MIEIZR_ K S ICEWIZE
L, EE LTV 5, ATEATE . ATEREEO MM X OMRER, HMUgEE s L ORI ofEE, #EERE
PRIRZAE S 2D DR Y N T — 7 OfRIE, 20 THERiK) OB - HFEEREZ 3 2 5 4W 7N
K2R L TRy, TOBREBERNIESMEOEGEE L LTHRELL ORERRFTIATHD
(Baron-Cohen et al, 1999; Bachevalier, 2000).

7k, 2Z(1979,199DIC L » TR SN RKIEICA BN D TBRESS ), T72b b S h 2R
WEDBH T2 R EFERL EREOCOW TR IR T 5 2 L1d, 20 M) OFERERTH 5 RkE
DOERERIEE 2 Bl S 2, (EEDHYV)
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f) Social brain,( revisited) & XE

A DL ZHER LA 5 THEE TV | SR OIMNIZTE R & v 5, D OB (Theory of Mind, ToM) |
DOFRE %A TR [Baron-Cohen &, 1985], & O.LOWE T 2O HOHEREEZBETHHOT, 23 2
=7 ¢ —IEE A LR D REARANEE) A k35 THESidigRE ) 2525 & O, FISHATER - MEEEE - RAkiR o
MOo=2—F % —F%y MIERITERRTZ L IICHENIEEL, EFE8 L TW5, AEEATE, ATEiEoEnN
MERF K OMRER S,  BAEETEd L ONEl o, FiEEREl, RAkEZ /5 2 O v F U — 7 Off
X, 2o THEaM) O - FIEREZ XX A PRI A 7 L TRV . TOEBIK T It tkEo
S f‘ =L LCHMIE & OREN R & TV 5 (Baron-Cohen et al, 1999; Bachevalier, 2000).
ek, 2Z(1979,199DIC L » TR SN KIVEICA BN D TRESS ), $2b bR Sh 2R
WEDF T2 72 BSOS ERE DWW TR AT 2 Z L1, 20 ) OoFERER TH 5 Rk
DOFEEEREE 2 Filik S ¥ 5,

£EE K5 Mirror neuron system,

ERRBABEE DS L M OBENEL . =AU P VEEFERIIEIC X 2 HEHREKOE
Wk 1PS—TP JKEHRKEEDOHE red

BiE-I9—-==2—my (IBEWZECZ] OXRR orange

HEMER - o275 (TRBEHZRET] OXZ) TOM, green

IF9—-zma—nr-vATA (IFEHREC] OXRS) BEARHESKE F5 Blue

fil 3 L REORERARDOFHERIC L > THEBBERETED L5 1TR-T DERMER] FRBICRD

NINFITMIT L THEEL TV, xR0 THE] OREBXy hT—7 2EV, TH—H

ZEC] MLz NMIEBRBABENER TS
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Current Opinion in Neurobiology

Core neural systems referred to in the text, shown superimposed on the lateral view of the left
hemisphere of the macaque cerebral cortex. Circuitry shown in blue represents the mirror neuron
system for action mirroring. Circuitry in orange represents the affective mirror neuron system for
empathizing. Circuitry in green represents the theory of mind related system. The red line indicates the
newly emerged cortico—cortical connection induced by macaque tool-use training. Note that the green
and orange systems have to date shown particularly in humans, but are superimposed, regardless of
laterality, on corresponding areas of monkey left hemisphere. Abbreviations: Amg, amygdala; F5, ventral
premotor cortex; Ins, insula; IPS, intraparietal sulcus; MPFC, medial prefrontal cortex; STS, superior
temporal sulcus; TPJ, temporo-parietal junction.

mirror neurons and tool use  Iriki

[EEEOMBE LD MEEYSE )
AKER (BILeEAEmBMERETHE L 4— F—L—45—)

(AEEE]
B hORMEEREST S [E)] ORBICET 2L < 0BT, B hOMETZTOREOTIZH D
Bex ez ts LR g OB IR RPEFEFL2EN 0 YT (REHEREKRD) | Zha2thoE R sE
5 IO (T HE PR rTREZR IR (BERE - SUEME) 2RIV L, S LIS 6 2 HHIZERIE - A
b4 %2 & (RERIE) 2% - EBESETEHREREOERICETL L ShDd, Thbb, SiHKED
KEWE 2 DI%, [FRE2 R (B LEhE28ET 2] i Th o, E%% (ZFF
&L TIUTWERN - RERICTFORER &2 . BEOKIZFEMEL T, BHOE#RSH RGN EMIZ L - T
ZALd 5, 22, THELAMOZEMZR# L, ZhZEREICHE SV TEMAL J‘%Jeﬂzbf\ b
IZENZBET D] LD IR ZERIEREE ). 8 2 WITIRR 7R 7L =2 # )V NEHEE ) R S 5,
FThebb, EEMMITAOIRIEICG £72, BOBIOREOZEMBELZRM L. S OB R St
ZHEN TN E BRIE - ST D [ v B RME] ORSREDEE S 5, SATEIER 5 TR BRI 71
AR, SR, & IR, OBBOKREIHE SNDMWERTHY . B FTIE, 2O Efﬁ@?ﬁ
FZ K> TERRIADPLZBIEABSEE SN D Z LMo TN D, FEFROE E%ﬁof%’:@k E7R
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WiEL OEFE & D XD IZHIBE L2 =R Lo Z OMSEIR IS, IR SR A2 A L TR E =
— RFThma—alBEELOTT, NSO =a—a L E, EEME IR D ERE e S RS U 5t
JIGLTIEE L7, 61T, BEEFLERAIRDOVIC, T=% LIZBEINTAGOFDOY TIVE A Lk
HERIENOEEE LD L) =R P ZMT oL, Fil=ma—n U OERSRFITET=4 EICBE I
T FOEPFICHBL L, ZIUIBEOIER/Hi/ NONLE OBENIIE > T LTz, S HIZ LitfEk D =
2 —n U E, BENREN Ao TS0 EEITR X RWER Eo S EBIZK L THRIERIC
WEI Lz, LEN-T, ZOMEEO=a—n 2d, ZREREOMEIC X > TTFOKEENEREZ S50
IZa— KL, TREENMICEBRICEBET 2R8I O LB 2 b5, FLOZ ORNER T
ITON TV IERAEL, SHEMIEOE(L - BE~OBHEL 705, [RHAESE (symbolism) | @
ELEVO—imZHS bO L BEIND,

Cortical areas related to the parietofrontal mirror system

responding to different types of motor acts.10-14 Yellow indicates transitive
distal movements; purple, reaching movements; orange, tool use; green,
intransitive movements; blue, portion of the superior temporal sulcus (STS)
responding to observation of upper-limb movements.4 IFG indicates inferior
frontal gyrus; IPL, inferior parietal lobule; IPS, intraparietal sulcus;

PMD, dorsal premotor cortex; PMV, ventral premotor cortex; and SPL,

superior parietal lobule.
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2) RIEREDOFIERREAEH HRIBEDEBA

BISEERT TE KR E (TE B) IERUZENSDANES T R-EREZIEILHZLDEREHRELT
BB LVRMEELESHTHMAEEZREL TS, F-. TEHICIT LAIBEERRKEE LI
BIREH 5 I HEE RN IR (face-selective cell) WR HEN TULVS [Perrett et al.,
1982] , EERF L RBELEOHARIIH MBS IESOMEICERET S, EFOEDOXRIEE
BT AEEELTIE, BIEEETE CHRBEEISERLTULSRNAIZEREER (=#HEEKE) A
MonTLSHA () EEREBEEARFRO IV TRAOT I —TIZ LAEERABEORE
EEFEEPDIC. BEESSVRHEEEEXRICERICHIE T IEDOREBELRLDRITES
#EREENCDULVTHIZE L TLVA (Critchley et al. 2000) .

3) HIEEATE (RAIE&H K USMIE) HNEHLLREBNME - TR HaE

YIILTERREERAV-AREIS, RKALFIERFREERS JUAAIERE EOMIZIER
NEFEUOELNEARMEIC. TLTHHMIERELEORBICIEBWER OEN—AREIZ, BBH5
N5 (Ghashghaei & Barbas, 2002) , 1=, RHHAN SRR S A FTERF K ES) R B (M3) (2.
FBULRG N EBFIKEEEE (M) [21THh N TLVS (Morecraft 5, 2007) . SHIZREHHALAIZE
E. KIZTEDRIAR. EDOBIZIFRAGHEREDHFELRIN (Kawamura & Norita,
1980 ; Ghashghaei & Barbas, 2002) . EMZHEWTHINSDFEEF DO EEE SN ERmKRTE
REDIBFET IMRI ZRAW A A—D2T (BHEENT) OFERABHBEIZRIN TS (Tidaka 5,
2001),

ECAT MADIDEHERLBLTAEBETILILSLDLAMBEHADRKAICREINEELD,
TEIFERE5ELSTNDDE R (Theory of Mind, ToM) | D 2783 47 E&[Baron-Cohen 5,
1985]1&. MBEZDTERIICB/EMYEZSREEZNH LN hEDLDONE T GBI E
KEEZEETHEDT, A2 =T —EFHZ XA OFMMEHZ RIS St itsEE 1252
LT /REBDLDFZA—-5FIHLEELIFHES D, RIGEATEF - HIERZE - RHADRE D=2
— Y —FYMEILITIHRARFZKSITENCEEL., FEIL TS, AIZERTEF. AIEEEDERAEI
MEIUVERESS. LRIEEESLUVREIOMBEE. $it#ikE. RBREAZESIhoO@#ERVET—2
DERIE. COTMHAEX DRI - FEKEEEXZDEMFHEBEZLLTHEY., TOKEEET
FHEHDEFEETELTEFAELDBEEMNRET SN TLVS(Baron-Cohen et al, 1999;
Bachevalier, 2000),

HEH. 2(1979,1991)ICK > THEIN RS RFAEICHAON DI BERR]. I ahbEiESh
HEEENBLIFEBARIGEE VS ODVTHRRABRTHILEI. COTHERHINFTELESR
THAHARKEDHENERIZHEEHIE S,
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Role of the Frontal Lobe Cognition, Motion, Active movements, Intention
%}g\%n * %’gggﬂz\ @%ﬁ\ ﬁgibll\i\ IJ%:IEILEI\ * IJ%:F[IL::

Baddeley (1986) proposed a theory of working memory as a cognitive function related to the
frontal lobe. Working memory in the musical performance is worthy of attention. It is the system
which enables the information from the posterior association area to be maintained and carried out
in parallel ways. In the beginning, keyboard players use fingers intentionally one by one as they
look at musical notes, and after the training (learning mechanism by the cerebellum), their fingers
move in patterns. How does the brain work when the player produces melodious tones in the
musical performance? While playing music, information is constantly accessed from the
storehouse of the memory. This is maintained in the brain for a short time and converted into
active movement. Simultaneously, harmonious series of tones are looked for from the pool of the
long-term memory in a parallel fashion. The activities of the prefrontal cortex are deeply
concerned with working memory (Goldman-Rakic, 1992). Examined using PET (Positron Emission
Tomography) and MEG (Magnetic Encephalography) in man, however, extensive cortical areas
other than the prefrontal cortex are identified as being activated during the process of working
memory. The human brain, having the capability to conceptualize in the language system, can
treat a variety of information in systematic ways which is very different from other animals.
Classically, three cortical language-related areas are known in the cerebral cortex; they are in the
sensory area (Wernicke), the motor area (Broca), and also in the supplementary motor area.
Recently, by using rCBF (regional cerebral blood flow) and fMRI (functional magnetic resonance
imaging) techniques, it is shown that neurons in many parts of the neocortex are activating. In
human, it is possible to obtain a high degree of emotional response as a result of the development of
language areas in the brain.

Sensory information integrated and modified in the frontal cortex can be used in active
behaviors, ranging from muscle movements to mental activities. A flow chart formulates as:
sensory area — posterior association area — prefrontal cortex — high-order motor area — area 4
(see Figs. 4 and 5). The higher-order motor areas include the supplementary motor,
pre-supplementary, premotor and cingulate motor areas. Area 4 that receives final stages of motor
inputs at the cortical level initiates volitional movement by activating the pyramidal system.

Marked progress is made in the primate frontal lobe, given impetus from environment in the
working and playing community. The cingulate motor cortex on the medial surface of the

hemisphere has been shown recently in monkeys to be related to will or "volition" (Shima and Tanji,

-9-
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1998). Neurons in the cingulate area showed specific responses when the subjects devised a
resolution after changes of situation, and rewards are given. The anterior cingulate area is

reciprocally connected with the prefrontal cortex. In addition, A10 dopaminergic fibers terminate

densely both in the cingulate gyrus and prefrontal cortex.

ant. cingulate motor ctx

<_corpus callosun

£ !

d pre motor area
A

SO el 5) higher —order

motor cortical

ASwmAa~

Connections involving motor areas (Tanji, 1999)

In cats, the origin of the corticostriate projection is confined to the motor areas (areas 4 and 6 )
in the frontal lobe. In monkeys, however, the origin of the projection extends areas in the frontal
lobe, and also to areas in the parietal, temporal and occipital lobes, and the anterior part of the
cingulate gyrus (already demonstrated in 1970-'80s). Summing up the findings of the
corticostriate projection in monkeys obtained by several researchers, 1) fibers from areas in and
around the principal sulcus terminate in the caudate nucleus, 2) fibers from areas dorsal to the
principal sulcus (area 6 and prefrontal cortex) and the orbitofrontal cortex end in both the caudate
and putamen, and 3) fibers from the primary motor and somatosensory areas end almost
exclusively in the putamen. In addition, fibers from the parietal lobe (to the caudate and putamen)
and temporal lobe (mostly to the caudate) contribute to the corticostriate projection. Thus, the
cerebral cortical areas other than the motor area also give off fibers to the striatum, the
organization of which becomes extensive and complex as animals ascend the phylogenic tree. In
humans, it is considered that the entire neocortex participates in the striatal projection, that plays
important roles in the active and cooperative movements.

Alexander et al. (1986) proposed the circuitry system composed of the basal ganglia —
thalamus — cerebral cortex in implying significant meaning of the brain functions. The circuitry of
this organization is closed and can be arranged to form three parallel channels morphologically and
functionally (Hikosaka et al., 1999). Namely, 1) the motor system, 2) the association system and 3)

the limbic system. Immunohistochemically, the striatum is organized into core and shell. The

-10-
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former is connected mainly with the motor system, and the latter with the limbic system.

a) Self-disturbance Btz 3 - B2 EH

-11-

Self-disturbances have been explained and studied from the standpoint of an abnormal sense
of agency. Confusion in the experience of temporal causal relations between the self and
external world (non-self) may underlie self-disturbances in schizophrenia (SCZ).

Self conscious may be responsible for the insula, the PFC, the anterior cingulate region,
whereas non-self conscious for F5-the inferior parietal area 7.
Refer: Mirror neuron system (F5-7BA) and importantly the precuneus (this region may be
responsible for the “hub” or “surveillance” for the judgment over the Self vs Non-self ).
cf. Maeda et al. (2012)

Key words : Self-consciousness, recursive, working memory, executive function, language,
social communication and behavior, abstractive way of thinking.

HOZMmELLXA] GBI LT, BOZMYL2 b DL U TN T 258 58E L E O
Bkl Bhakn & JiInsd, ZHUEEFERFRBR L RLICONT, &<ICt MIBWT
HET D,

H CUEG% :  Self conscious responsible for the Insula, PFC, Anterior cingulate.

fh & &5k :  Non-self conscious responsible for the Inferior Parietal area 7

Self-disturbances in S have been explained and studied from the standpoint of an abnormal
sense of agency.

27 V=V ETHDIC L > TEHWTWDOIMIET & TR ENE—=XDERH D, £ D
EEL AT (77— Lo EEEWZEE, F—Z2IN XY REND, D
EEEFAA T ADODPo TR EZBENTY Y 7T X 0IZ8<, 2D XD R4t
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DL X ZDOED, B OEEMINTEITZ & SEZET 5 ) (self &5, an intentional action) |

FE MDD TENS SN L& T D)y (non-self &3 an external event) % fifE
MODLFERETDH, 20L&, Ex8) L2174 sense of agency N B 43 TH D0y, %
NEBMETHLINEZHBLTEDH 9 &V — AT TR E S AF9E (agency

judgment) Th %,
PL B, MBS IR Lo T self B I3E A IR (insula), ffi5 non-self 5T 1% T SATHEE RE

(inferior parietal 23B85- L T\ 5 2 E AL I &7,

T. Maeda et al. | Psychiatry Research 198 (2012) 1-6

Sequence

Fig. 1. lllustration of the trial. Each trial started with a dark computer screen. A square piece then appeared at the bottom of the screen and moved straight upward at a uniform
speed (22 mmys). Subjects were instructed to press a key with their dominant index finger when they heard a beep. When the subject pressed a key, the piece on the monitor

jumped 35 mm upward, with various temporal hiases.

A

B ;
C&’]» voluntaryaction & . o (]):» ioral voluntary action
(Key-press) jumping jumping jumping (Key-press)
v ' Time v ' Time

.' '2

—100ms ontime +100ms
temporal delay
(0~1000ms)
Fig. 2. Temporal sequence of a trial. A: Adion-linked condition. Temporal delays were introduced from 0 to 1000 ms in 100-ms increments. B: EPA (event prior to action) condition. EPA
trials were included duringwhich the movement ofthe piece on the screenwasbased onthe beep and not on the key press, where the movement of the piece was programmed to precede
subjects’ intentional actions. There were three EPA conditions in which: the piece jumped 100 ms before the beep, at the time of the beep, or 100 ms after the beep.

OEDDOMEANVHAEBF N, 2 Ea—F—RX7 =2 DRI
B, EFIBE#HT D, 7T —nEozb, F—2M3 L5 ICHBRE O ITE RIS,

-12-



_13_

&
i

ZoxX—=PEns L, ZORBADMRO G2 BRFED T EICBEO L2 D,

We devised an agency-attribution task that evaluated explicit experiences of the temporal causal relations
between an intentional action and an external event, without any confounding from sense of ownership of
body movement. In each trial, a square piece appeared on the bottom of a computer screen and moved
upward. Subjects were instructed to press a key when they heard a beep. When the key was pressed, the
piece jumped with various temporal biases. Subjects were instructed to make an agency judgment for each
trial.

275 3k : Aberrant sense of agency in patients with schizophrenia : Forward and backward
over-attribution of temporal causality durin intentional action (Maedaetal., 2012 {Z X %),

Z OREITE EW) TR SN D, ZOHE—EHI)TIE, EREO X 5 ICERICH L,
N OALE (Insula & Inferior parietal) %X 3. X4 (ZF R LT,

¥, BEFHEE LT,

D I F—+==—mu % Mirror neuron system (2 E\T, EOME O - Z=EER @
R L BFfEE ICoWn T HAESgD THEIRT BEEES &
J:o

WA RIAEIZ 3T 2 A IRBEE X, REBIRY 2 EB) O B W K an/e v Lk L L TR sk 9,

BOEH -t - thEHELBR - EREGEL

A/

PR FERDFMETT, 705, EHT, Lf®ﬁ%\AH%@ S DML ED
I - T, ATEATE & < ICSREH 2 B RIS N HIET D, T DBEPEIZ 72 o THRMRINH AF
F (BRBEFR) DiF-o& 0 & LI EH 2 TL 5,

b h~ T DIc o T, HikEEICEET 5 TRk ONE, ORRAEENSED . £
ORERAb/ TN FTRE & 72 5. QEENESFEB A RTES Y (RIBHRTEF) WITHE L, fha®BH A
EaEgtef T, AN MET 2T, FENE ESRDERISND, @S E i T.o
altro—centric O X 06 H Ly ego—centric DBk~ (B% b  FHIAEORFAE O HE A EE
M%), L TERER - X FEROIR X TR ARE L 725, @INOFE - ELIZTrEW, HE—
HHEAE (&R —RTERATEF~ L 788 - SUEOm TO EERIEHH.ORBITT D (B L,
RRIEENCEM AT D, 0 WO - (5L 70 5), QORIFEATE OFE L | RHEGETS

D3
=3
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ATEARTE O ALAOEAS, ©OKIMEEZ 0L E T2 RENS I ORE - LER - UK - REZ0EL
THERT 5. REM, AR, IR, MRREIREOMENREI OTRBIE K, O 2 THH T,

MZBITDHCERICOWTEE LGS, T7hobb, 2a=7 4 —WNTOEROIEEL SHEED
WL DRz BL T, BERERELHE. HDOWVE BEERLHFEEEZ L BITZTANT, RV
DT THENTE Tk NEA ORI OFRETH DtESMED ., AISHATEFOFENZ XV | ZOER
WL DEFEDO 1 CTRERR S 5,

EMIEREEEZTHZ LIV IR EEEAHWESEBICLala=lr—va VAR
S, HEAEE, Al a=T 4 —FBHRL TE L, ZOMBIERAOMSLIZIL, AIEEATEF O 5
ENFLIREIEZE LS, TOHA. BEALOIX., HARSMOELOEY L, THEE O M]
ETo@E TR, TOFRTEET L FEWIEMNRFEA LI TE 72, PR DO EMEEIC
DIEOREHIEREDEY Th 5, HLERDIL, REIZ L THEMEESLRMEERELECTLE-
T NT= BTk LT, PRAd L OVEHRE C, 2 OO TAR & U TOBLR:Z fRIE L 7= B - FHik,
AL 2 ANHIZRRIEE L LTk S B2 2 & Th D,

Tk, EMTERICEE T, FRFHIT, BENTONTEOREEZD 0D Ko, BA
& ORRITERNICEWVITHED DN TWS, Eiid, EILOBIE T, ZOREINIEE 2 KRBT
HTET, Te Mb) L THNEES 72 AR, R U TR - A YD & Lzl 2 5o T,
B SR ETHE IR, RV ZNT CAMBFEAD 2 2 =7 1 —tEa2 %z ki
oo NENTEAG - FAESRMA T, NEHOBE S odz, b, Zifr. #RER, BEV AT 4, F
2 EWE, B EAIY B CE AROWEERRE L, BT 5N LT, A
2 BICE ST EMDKRNL Z E N ZREMS T 20D TH D, TALDOfENGE O~ LS E 7=
FEARW L INE 1978 & TE5E] THOEIN, Fnid B EmOEEICE TH LED - b DX, i
REHRE L TMboT TAfEE] TORWTH Tz, ERLBUHOFENZ ZIZH 5,
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ZEYE 10 Anatomy of Self / Non-self

Insula

n

£ —3¥0  in connection with Broca area. HC. =ik ?

il

g1t

Anatomy

The anterior insula is larger than its posterior insula.  Most of the input to the anterior insular is derived from
the basal part of the ventral medial nucleus in the thalamus and the central nucleus of the amygdala. Furthermore,
the anterior insular also projects back to the amygdalas. The posterio insular, in contrast, is connected to areas in
the primary and secondary sensory cortices. This region also receives input from the ventral posterior inferior in

the thalamus via the spine.
- 14 -
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Overall,

The insular cortex, sometimes called the insula, is integral to the experience of emotions, the processing of
tastes, the memory of procedures, and the control of motor responses as well as interpersonal behavior.

Functions of the insular cortex

Risky decision making

The insular cortex seems to be intimately involved in decision making, especially when the outcomes are
uncertain (e.g., Preuschoff, Quartz, & Bossaerts, 2008). That is, individuals often need to decide which of several
alternatives to pursue. Occasionally, some of these options could potentially elicit a host of aversive outcomes.
When individuals anticipate the possibility of potential adversities, the insular cortex seems to become especially
activated (e.g., Critchley, Mathias, & Dolan, 2001; Smith, Mitchell, Hardin, Jazbec, Fridberg, Blair, & Ernst,
2009). Indeed, anticipation of negative stimuli is regarded as one of the key functions of the insular cortex (e.g.,
Seymour, Singer, & Dolan, 2007).

Perhaps because of this anticipation of negative events, activation of the insula is correlated with risk aversion
(e.g., Kuhnen & Knutzon, 2005; Paulus, Rogalsky, Simmons, Feinstein, & Stein, 2003). Indeed, after lesions of
the insular cortex, individuals prefer more risky options in gambling tasks--that is, options in which the outcomes
are less certain (Clark, Bechara, Damasio, Aitken, Sahakian, & Robbins, 2008). Presumably, when this region is
activated, individuals become more sensitive to adverse possibilities, sometimes called a sensitivity to punishment.

Risky alternatives, in which adversities are possible, thus seem less appealing.

Moral decision making

The insular cortex also seems to be involved in moral decision making. That is, in many instances, individuals
need to decide between two alternatives. One alternative will increase equity. The other alternative will reduce
equity but increase the aggregate resources. To illustrate, governments might need to decide whether to fund all
schools, which improves equality, or only the schools that perform well, which can encourage performance on
average but undermine equality.

As fMRI studies highlight, when activity in the insular cortex is elevated, individuals subsequently prefer the
more equitable option (Hsu, Anen, & Quartz, 2008). Thus, the insular cortex seems to inhibit inequitable as well
as risky decisions.

The Ultimate Game task has often been administered to assess these preferences towards the equitable
distribution of resources. Typically, participants interact with another person who has been bestowed a sum of
money. This person is then instructed to share a small amount of this money with participants. If participants
reject the offer, neither they nor this person receive any of the money--but the outcome is equitable. If participants

accept the offer, the other person does retain most of the money and, hence, the outcome is not equitable.
- 15 -
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As Sanfey, Rilling, Aronson, Nystrom, and Cohen (2003) showed the insular cortex becomes activated in the
aftermath of unfair responses. Hence, the insular seems to represent inequity. Furthermore, this activation often

translates to rejection of the offer.

Anxiety and neuroticism

Some researchers maintain that elevated levels of insular activation might vary consistently across individuals.
That is, activation might be especially elevated in some individuals, across a range of settings. This elevated
activation of the insula might coincide with neuroticism and anxiety disorders (Paulus & Stein, 2006). This
premise is consistent with the findings that insular activation is associated with sensitivity to punishment and
adversity.

To demonstrate, in a study conducted by Stein, Simmons, Feinstein, and Paulhus (2007), a series of positive,
neutral, and negative facial expressions were presented. Interestingly, in patients who report elevated levels of
anxiety and neuroticism, both the amygdala and insular were especially sensitive to the emotional expressions.
Similarly, Wright, Martin, McMullin, Sin, and Rauch (2003) showed that insula activity is elevated in individuals
with phobias of small animals.

Furthermore, drugs that alleviate anxiety have been shown to suppress insula activity, as reviewed by Paulus
and Stein (2006). An example is lorazepam, a benzodiazepine drug, which can curb panic and other forms of
anxiety, but also reduces insula activity (Paulus, Feinstein, Castillo, Simmons, & Stein, 2005). This finding also

aligns to the proposition that many anxiety disorders might coincide with elevated activation of the insula.

Bodily awareness

The insular cortex seems to be involved in awareness of bodily states (see Craig, 2009; see also Karnath, Baier,
& Nagele, 2005), and this awareness also modulates physiological responses. For example, the insular seems to be
involved in the awareness and sensation of pain (see Baliki, Geha, & Apkarian, 2009). Even imagining pain in the
body activates the insula (Ogino, Nemoto, Inui, Saito, Kakigi, & Goto, 2007).

In addition to pain, many other bodily sensations activate the insula, such as warmth (Olausson, Charron,
Marchand, Villemure, Strigo, Bushnell, 2005) and stomach distension (Ladabaum, Minoshima, Hasler, Cross,
Chey, Owyang, 2001). These responses to bodily sensations can then affect physiological processes, such as
regulation of blood pressure, especially during exercise and exertion (see Williamson, McColl, Mathews,
Ginsburg, & Mitchell, 1999).

Motor control

In addition to representing bodily sensations, the insular cortex is also involved in motor control, such as eye
movement, swallowing, the cardiac system (Williamson, McColl, Mathews, Ginsburg, & Mitchell, 1999), and
speech (Dronkers, 1996). For example, the insular cortex is vital to facilitate the articulation of long, complex
sentences (Borovsky, Saygin, Bates, Dronkers, 2007).

-16-
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Box 1| The co-activation of the AIC and the ACC

Itis understandably mystifying that a region of a
the ventrolateral prefrontal cortex (the anterior
insular cortex (AIC)) and a region of the medial
prefrontal cortex (the anterior cingulate cortex
(ACQ)) are co-active in so many behaviours,
because such widely separated regions in the
cortex generally have distinct roles. The

insular cortex was long regarded simply as a
visceral sensory region, based on findings by
Penfield, Mesulam and Saper®2¢, whereas the
medial prefrontal cortex has been associated
with conflict responses, impulsive behaviour
and autonomic activity. In an earlier article |
suggested that the insula and the ACC be
regarded as limbic sensory and motor cortices
that respectively engender the feeling and the
motivation (agency) that constitute any

Cingulate sulcus

emotion®. This suggestion was based on the
dual lamina | spinothalamocortical projection
to both the insula and the ACC, the b
co-activation of these areas in virtually all
studies of emotion, their respective descending
projections to sensory (parabrachial nucleus)
and motor (periaqueductal grey) brainstem
regions, the overall anatomical organization of
the frontal cortex into sensory and motor
networks, and the evolutionarily ancient limbic
role of the cingulate cortex in integrated
behavioural control. | regarded the AIC as the
probable site for awareness on the basis of its
afferent representation of the ‘feelings’ from

the body, and the ACC as the probable site

for the initiation of behaviours. A recent
review” offered support for this view and an
explanation for the anatomical separation of
the insula and the ACC. The ACC evolved first
as a motor-control region aligned with the
sensory integration, in the hippocampus and
the amygdala, of olfactory-guided group
behaviour in mammals. The insula evolved later
for cortical processing of homeostatic sensory
activity in the individual animal. The two
regions naturally became linked for integrative
autonomic control, and in mammalian evolution
the insula grew as limbic behavioural activity
became aligned more with autonomic activity
than with olfactory activity. This anatomical
perspective” isillustrated in the ventral view of
the brain in the figure, which reveals the
common relationship of these structures to the
olfactory epithelium. Figure is reproduced, with
permission, from REF. 87 © (1999) Elsevier.

Posterior Parietal cortex,
FLFERLT - AR - SRR RE O S

Collateral sulcus

Laterobasal cortical amygdala

peduncle

Olfactory tract
Anterior olfactory nucleus

Diagonal band
Basolateral amygdala

Hippocampus

Parietal lobe : f& H:fdt—R[S Tsutsui (IPS, 7m=precuneus, anterior insula) ,

Parietal reach region [ZDL\T,
IPS OEEIEZALRICHSDE Andersen HMNE>TLVET,

#{+® Andersen and Buneo (2002) Ann Rev Neurosci @ P.199 #ZEFZ&LY,

INTENTIONAL MAPS IN POSTERIOR
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PARIETAL CORTEX

Abstract The posterior parietal cortex (PPC), historically believed to be a sensory structure, is now viewed as an
area important for sensory-motor integration. Among its functions is the forming of intentions, that is, high-level
cognitive plans for movement. There is a map of intentions within the PPC, with different subregions dedicated to
the planning of eye movements, reaching movements, and grasping movements. These areas appear to be
specialized for the multisensory integration and coordinate transformations required to convert sensory input to
motor output. In several subregions of the PPC, these operations are facilitated by the use of a common distributed
space representation that is independent of both sensory input and motor output. Attention and learning effects are
also evident in the PPC. However, these effects may be general to cortex and operate in the PPC in the context of

sensory-motor transformations.

Area 7m (Precuneus) #Huly &9 HEETEEANRIEICH TH KREEZMIFHREE DEENFREDHEIIZD
WTC, EBEEEE TRXEZELTLS,

Precuneus

Precuneus shares intrinsic functional architecture

in humans and monkeys

D aniel S . M ar gulie s e t a 1l . 2 00 9 )
Evidence from macaque monkey tracing studies suggests connectivity-
based subdivisions within the precuneus, offering predictions
for similar subdivisions in the human. Here we present
functional connectivity analyses of this region using resting-state
functional MRI data collected from both humans and macaque
monkeys. Three distinct patterns of functional connectivity were
demonstrated within the precuneus of both species, with each
subdivision suggesting a discrete functional role: (i) the anterior
precuneus, functionally connected with the superior parietal cortex,
paracentral lobule, and motor cortex, suggesting a sensorimotor
region; (i7) the central precuneus, functionally connected to
the dorsolateral prefrontal, dorsomedial prefrontal, and multimodal
lateral inferior parietal cortex, suggesting a cognitive/associative
region; and (7i77) the posterior precuneus, displaying functional
connectivity with adjacent visual cortical regions. These functional
connectivity patterns were differentiated from the more ventral
networks associated with the posterior cingulate, which connected

with limbic structures such as the medial temporal cortex, dorsal
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and ventromedial prefrontal regions, posterior lateral inferior
parietal regions, and the lateral temporal cortex. Our findings are
consistent with predictions from anatomical tracer studies in the
monkey, and provide support that resting-state functional connectivity
(RSFC) may in part reflect underlying anatomy. These subdivisions
within the precuneus suggest that neuroimaging studies
will benefit from treating this region as anatomically (and thus
functionally) heterogeneous. Furthermore, the consistency between
functional connectivity networks in monkeys and humans
provides support for RSFC as a viable tool for addressing crossspecies

comparisons of functional mneuroanatomy.

Conclusion

While the resurgence of interest in the precuneus has generated
novel research questions regarding high-level cognition (1-3), it
would be erroneous to overattribute functional roles in the absence
of clear evidence. The search for common denominators of these
functions must be accompanied by efforts to delineate functional
subdivisions based on anatomical evidence. We suggest that a more
complete understanding of the potential involvement of the precuneus
in a diverse array of clinical and psychiatric conditions, as
well as a wide range of cognitive tasks, may benefit from the
consideration of functional boundaries within the precuneus and
also between the precuneus and posterior cingulate cortex. We
propose that the subdivisions based on precuneal functional connectivity
patterns observed in the human brain, which are related
to tracing studies in the macaque monkey, can serve as initial
m ar k e r s f or f urther i1nves¢tigation
We have shown that the precuneus and other areas within the
PMC comprise a series of related but discrete regions that participate
in distinct functional networks. This differentiation 1s especially
important considering the rise of interest in the default-mode
network, the posterior component of which i1s typically referred to
as a single homogenous region, the ‘‘posterior cingulate/
precuneus.’”’ The clear differentiation of the precuneus into 3
functionally relevant anterior-posterior subdivisions merits further
attention in the evaluation of activation/connectivity loci within the

region. Further work i1s needed to understand how the complexity
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of precuneus, and its interactions in several large-scale networks

that have been preserved across species, relates to high-level

processing in both humans and nonhuman primates.

0ster

Brodmann Vogt|
N\ 1911
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Works of Frederick Engels 1876
The Part played by Labour in the Transition from Ape

to Man

Friedrich Engels - Dialektik der Natur

Anteil der Arbeit an der Menschwerdung des Affen

Die Arbeit ist die Quelle alles Reichtums, sagen die politischen Okonomen. Sie ist
dies - neben der Natur, die ihr den Stoff liefert, den sie in Reichtum verwandelt.
Aber sie ist noch unendlich mehr als dies. Sie ist die erste Grundbedingung alles
menschlichen Lebens, und zwar in einem solchen Grade, dal3 wir in gewissem Sinn

sagen miussen: Sie hat den Menschen selbst geschaffen.
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Die Arbeit ist die Quelle alles Reichtums, sagen die

politischen Okonomen.
FBED HPDDOHEORRTHS L, RFEFEBITE > TN,
Sie ist dies - neben der Natur, die ihr den Stoff liefert, den

sie in Reichtum verwandelt.

BRI BI AR L, SR CNE EICEZ DD TH LN, TDOHRE RS AT—iEIT
FEOFRTH D,

Aber sie ist noch unendlich mehr als dies.
LnLZREFIcE EE 5P, HitBRY 2< ZRU EOLDOTH S,

Sie ist die erste Grundbedingung alles menschlichen
Lebens, und zwar in einem solchen Grade, dafS wir in
gewissem Sinn sagen mussen:

Sie hat den Menschen selbst geschaffen.

I N AEFEEEROE —DOEASKMETHY ., LbHIER T, DR AMZTOLOZAEL
D7, EEPRITIUTR SR WNEEICER R LI D TH 5.

FEII—EOEORRTHD &, REFFEHTHLITZS > TN D,

Thixz > Tth s, LWV ThH, ZOFERENNEBEEIEY HIF D L ZADOFEMEHEICHRIL
FTHAREWATEIROTH-T, (FHRARRLICEEZELOTIE/RL . FITERNLE %
DNTEFEMELE L TCTEICTAETEE W) BT, BOFRLOTH D) ,

LaL, L, Bio, BRICELLULEOLDTH S,

(T720b) FWIIEABEREOE —ORARSKETHY, LnbZiid, ®25EW CIEsdn AR
HEZAIELZESbRTNERLRNBWVWTH D,

ZDNRF T Z 7T DINGHIXEE~DFTH B,

-+ HENEZ, HWERETEHBNESHE IATHAHBERROEL T &0 LITEESh TV
VS 11 A

BELLIIESRKROKDY ZA LB LA, BdED L&z
72 SANVETIEHA » REDORIZIEATLE - 7T2H D RKRE o KED EIT—
L RoFEDHIE LT F=F AL O—FEEEA TV,
H—m7 4 U E. OB BIZHOWTF ORI & bbbl ik LT iz,
PIBITEHETEEDLIL, OFRER-TmBEE2LH, FENE 7 LT EIZATRE L TWis*,

*F ¥ — R H—r v [ANMOHREERR] 1871 8 6 & T ARORHM L RFEITO

W

Bt AR MU SRS - BN 3402 L A4S TV BRI ROV ELITIE > X 0 LTk bh
TRV

BELIEIROKRDVESIZ, BT O L Znc—BZT 5L, WETHEHA VY REDEIZIEA T
LE o TV KEEIC—BRICEEDRES L 1T -t h=¥A°O—FHEIMEA TV,
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1. D ABHEIEZS TiE 200 F4EL HWWiTE SN TN 3,

4, TUFNZABNBIOEEA ¥ REEITIRATEREEE LT=DIX. ~y 7o [HIRA]
&l OMBIZE B
HLW, LAL, 5Tl ZUIT 7V I RBEEAS EEh T3,

5. M@ MEAR] LW, EWFETIE Te b= Ens 5L,
BETHe b= iE, FURUvD—, dVTF, 70 T0—K Y, THFHFEALDLETH
5,
B—1 4 o 0F, Fex ABIOZOMENRELREDE S22 T, BLFOZ LxTB LT
Tn5,
(T7ebb, ¥—vsro0idkic s l] 20 b= Lz bide2HFRNETEEDbIL, N & &
BolcBE2H->TWT, B EICENER L TEATHTZDOTH D,

ARDIZY D SWFITITR L IFRIOEFEZIT LT D DR 2 b OO AETFERTH - 7223,
EUDITBELLE D LICAEBRKRARE o & 2o T
P BT ETIIBITOSWVIZFOIT 200 505 EEEZRI LI LD,
EFTETEEDOSWRTEZ LD VI T DT,

Damit war der entscheidende Schritt getan fiir den

Ubergang vom Affen zum Menschen.
BH D AM~DOBIFIC L > TOREN R —RIZ ZHIC L > THRAEENEZOTH S,

BEHL, WIHIE, KL UDIFEBBICFICIIME E- -l & 2 SE 5 AEEHERICR ST,
INHOE h=PiE, FHIIZBWTH B EEIETF T EVHIBFEEZIED S L HI12720
(FEE 2 H12) FTETENLTHRSZEEZEHEBELE LTLAD T,
Tk bz, FABABSNDOBITICE o TORENR—HREEHEINTZOTHo T,
—DODH,
BB EERE LT L Bick ) TERT B X S iz o iz, BT (TSR
T3 & 91> RRIER ETOAERRTH 545
B EIMRTB YLD ARIKIZE o TOREMZR—HELE WS Z &, PhEoffHizluEzo
TR VA RDOLO,
B—a P TABoRIE] KOEBHE) —T7T XAV IO NH%E Ly v a =y T2HO
FER R
Iz X .
ANEDHALIZ & > T B OEB G BALETH o 7=,
EBOZIT, HERWeRHIE (P e TR EDOLTBDMIE) O LizoiEFoT
YT o Tz,
ZORERELT,
OO KRB (LR S BB~ —RIeD it R & ZRocp it i)
QDFEE (TR, Biddt. #HEstmtE: BHEAbOADIRLMEZ A>T, MEO20D
5Z&].
Do LGP HHOPLTIEAN)
QEARNED 180 JEDNE (F- TSR ITRh-oET L. ZOZMPHTEL,
IRl H OFEE AL, B LoV LR LI 2 TH S,
ZNTIE, M RIZREY i EoV b ARENVAT L. ABUE~NDEELATEDR, K.
B OEFH AL EEIZ] RENTHELDETTH S,
PLT, Lz 208 RFTEELDIRMNEIZR DO TH S,
Ff EERICGHA LT ES L, BiElRR o0, HEBRT & FHIZE-> T, D TE
BFRIBRLBRVDTH S,
Bl AFOERIZOWTOMEYIRR L BlERE D WIZBIRL TS,
BlLadmE. EBMOPDIRKRTREL RS T, TP OENBRITTEI STkt EXD,
ZHUTR LT, MWL, VAT (L ZORRE LTOHH) ORRISPKRESRoTEE X
5,
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DED . MOKE—EN. BV —=HDOKIEPE NS B NTH S,

FREIBEPELVWI EE2HZITWS,

PNLERIUREEOM B 0.6 Yy ML) ZhokA—RXMNF7ubETr 7 RFEVATL. BE
ZEOTHY ZLTWEZ EROR>TNS,

(L) WETHAETTWDE F=WILETRTENTEXS L, _AROMEZTTBEITSZ &
MNTXD,

LL., ZHUIMNBEICEONTZEEITOZE T, LrhbELOTARRATH D,

b b=V DR E FITSESLLERTHY ., WF ([l 265 L5700 5ThH5D,
KEBDE F=PNWETFDL B35 LD B35 LEa/IIcoT, BEWVEBOHWZIZHEEZ O & A,
EKE5D 5085,

FUIbr oL, REMTHAEEyan ADk > Thos,

— iz, PVEBETD L. WAROHEEZME B4 b “ARKHTOBITICEDL ETO
TRTCOBITEME, WERBRDLZZENTE D,

UL, ZRBITHKREBOBEEDIGETFEU LD LD (/770 IEFEZNREE) [ZR>TWB X o 7Y
E—2H72 0D TH D,

TZDFLD X ST, #ALZ W I LBV LFBTIX. A»SBIZ#kT 5. LE55EIC

=

ALBEOERGE EZIZHIK P WHEETITZIEEERMETEINENS Z L,

ORIz, FEHIZIZ-o 2 &R X9 L LARTER bR,

ZHTRWE., WRENRELRH B — E ZITHREITRV. LS 2 EitkhoTLE S,

WhWBHEL A 2 DA TS HOBLORZ 5 SZ2WHEIC LRV &, BHAIZIZR RN,

K GEAR) WZREDS EAB EZD 5 BkES (KE) 1285 LEWVHDTIE. BHEFETIERN,

ZOEHEBR I AEDTTIELI 0 0ETHD NS T E%, Zo2 ) SHARTNER BN,

DOHIT. Y (FRice b=¥) LEEEMHN. SHITHERESZ NS T EBHTL 5.

ZZTH, ANEEZRT X 5 BB HOBEL ZNLATO DD & & THIRAMITE 5> Dh % iRIC
LT iE b7 b,

ZRUIVThEZEZ23L LT, 22T TUFANRZBETAF L TIREVEVLATERTL
<.

RN EWNS T &, LEB> TARUE~NDORER R —4 & 1X. ZEBRTRAFKIELIEILD
T EiEd.

SoTWBILIZRBDTH S,

Wenn der aufrechte Gang bei unsern behaarten Vorfahren
zuerst Regel und mit der Zeit eine Notwendigkeit werden
sollte*, so setzt dies voraus, daf5 den Handen inzwischen

mehr und mehr anderweitige Tatigkeiten zufielen.

bONDOESNNMAEZBOH NI TZ DESAITA AL,

e & BITLEWIERLS ZEDTERWNWE DI > T T T 72 o7 & i,
FOZEFFEOMIZETETIROKIEBN FIZZ T b EIND LIz W) T & AR
LLTW5,

Auch bei den Affen herrscht schon eine gewisse Teilung

der Verwendung von Hand und Fufs.
HODHNETH, FLREDDHIBEDHENDIFIZOALBI DTN D,

Die Hand wird, wie schon erwdhnt, beim Klettern in

andrer Weise gebraucht als der Fufs.

BER D LY FIIARDIEY O L & 2TE &3R0S TEbind,
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Sie dient vorzugsweise zum Pfliicken und Festhalten der
Nahrung, wie dies schon bei niederen S&ugetieren mit den

Vorderpfoten geschieht.

FIXL VDT EDERMAL STV EFELIZDTEDICHN LN A,
b o & FEAHILEY AT TICHIREZ VTR TN 2 ThH D,

Mit ihr bauen sich manche Affen Nester in den Baumen
oder gar, wie der Schimpanse, Dacher zwischen den

Zweigen zum Schutz gegen die Witterung.

FEHNDZ LICE T, BOLIFHHICEESID, HBDIWVIETFT R U—D X S ICRAREL
STDIT 2 DHNWEICERETHLSL W HIF S,

Mit ihr ergreifen sie Kntuttel zur Verteidigung gegen Feinde

oder bombardieren diese mit Friichten und Steinen.

FEMNDZLIZE > T, HOEFHNOHZTFHIZODHBEEIZEY . HDVIIARDELHZEIT S
%,

Mit ihr vollziehen sie in der Gefangenschaft eine Anzahl

einfacher, den Menschen abgesehener Verrichtungen.

FEHNL Z L& oT, HHIEIROTICH D & S ITARME BB - 7B x OffiFREEEZ > TO
Oj'7o

Aber grade hier zeigt sich, wie grofs der Abstand ist
zwischen der unentwickelten Hand selbst der
menschendhnlichsten Affen und der durch die Arbeit von

Jahrhunderttausenden hoch ausgebildeten Menschenhand.

LIrLESICZORE T, AICERD K<SERRICH- TS 2, £95 LEEOREEDOFN, i+
FEDPOTECE > TEEICETZAH T HNTZABOF L ENEERELINTIZRA TN 5
MTI>TL D,

Die Zahl und allgemeine Anordnung der Knochen und
Muskeln stimmen bei beiden;

aber die Hand des niedrigsten Wilden kann Hunderte von
Verrichtungen ausfihren, die keine Affenhand ihr

nachmacht.

B O & AR 2 REA OATTIFME T B L TV D,

L LR BBNERBADFTEZ, YLOFTEL I TOEADTERNWEFbOEEELLZ
RO ZLNTES,

Keine Affenhand hat je das rohste Steinmesser verfertigt.

EDOEIRIEOTH, bo b MR 2 S X VWELP o TERLEZZD LIZR1 SO TH D,

&
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H L, Fx AOERNEILTZHIZE - T, BTN, FT0E UnBTE»L]) FAMWRL0 &
AN

FOBITIEMARI R b DN D D N TR LT A BIE. FhUL.

FlxzoMicETET 1) BloffERFIV L ToNZZ LORRTH S,

1. =V RF, ZRBRTH
Ol T-Bt
QIR DD (FFA XM ESIF L EbIS)
QMR B D (WD THHT B2HT) L0 I =BMERTWEDITTH S,
LU, BiIONRZTZT700H5E, OPOLQND—HIZZREMNELRTNEDTHS,
2. zosollte xuzncizrevsrs, konnte LRFHE & o7,
2] P ACBNWTH T TICFEME D2 DHEFELTH 2 L1E, flxe Lo THIZFADE X
S & LI N,

LH ML, HEVFETIDOZ LIZRoT WD,
TTRRGERLEDS, (ZWLTWS) L. ZABFEHINTHE NS 2 LEERS,
[oIEAGROM ] ~DiE (64) B/,

Bz, B—12) T2 L 910, FIIAREY O, MEIXESZ5 ) b3,

FIIFFCBRM ERiA & S T2 0 FFo TV DT 2DIEDILA M,

ZOZLIFTCICFER LB (U 272 E) BEIHTRo VA Th b,
Zoniederenix, X3k L TF%ER] LWVWHTLESI M,

Frld. W% FHELDTEHORELE L oM,

FE) FEEST, Z<OVMIRICEEEY, HEIWVET VANV U— TR LT E5F5H7
DIFEDOHNWZIZBERE DY 2T 5,

(55 210) Faflio TH/ML, BN D HEFH-OIEIINE SN, D VIEARDFERLAH EZHIC
BT 45,

FERAWVWSZELICEHT, BolFEDOFIZH I ETIEIAMERE - -HADBELGEEELH>TD
+3,

CGEME) uvid, (AHC) fizbnsd e, AMICRES > T, W OO BMAREEE T 248
STRSTDOIFHDTH D,

LML, EIZZZWERENTWHD Z L, (PABAMIZENE WS ZETiEe<]) B h=¥1)
DOFRFEERT L, MHTELOFMCE > CTREICKELZAMOT L O E RV RE VD, &
WHZEThb,

NMBEBNEXRBAADETIZ, YILDFETEHESIS TLWFERDTELRVNETIDEEES Y
S52EMTES,

v ke LTI B EHAOHK ORI EINE B L T\ 5,

FNRDIT, bo b bBERAMOFETT S,

PADOFTIEE D TWEROTERVL ) REEZME LR LEBETDZENTE D,

FLDOFIFINELICE OO ORI 2 A6 ] T HIEV B LEZ ERRVWDOTH D,
DT T Z 7%, R#iET.

OENHITOMHFALET RO EE —FH L Tn5,

QLM L. FHOBEZILTLH S, L5oTN5,

ik,

QOANBDTF & FILDOFIFIBEANTIIZED RV, ZOEHXIZBNTRERDS., EE5oTW

@DZFLT, ZOREREAELOZZF+HELOHHTHS., L LTS,
Lo T, 5B,
P IZBIT B FHDrEE NRNZBIT 2 FHO 5% EDORERRENE NS Z LITh 5,
Lo Ty YAVOFOEEERIHEHTHRVWE L. ABIDOFOMEE I & 3 2 AR X B A
ffiplwns Z &Iz,
@3RIk (FD—)
~ 7 RiE. HEORYIDOEATD 2R ER TOARNREAIXENMMLL 72 LT,
ANHSBO =%FE L LT, SHNEHTRDERMZO L0, HETEE. x4z HiF
NQAY:)
( EAD B—%. B
LU, YLOBRNDEENTEHRLTASLE. FRLEEZDOHEEIZ, D%,
1170 b0 (ARMMEE)) LITADTBRLITADMNSLITHEEINS,
IheERicTs L,
N & HREE). FHBOTFBE. FHD 4%
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-5 HOEE)., fTADTBE fTADRS
LB, WEHEDEWNIEZITHBDH.
NI RIEZ B
ANHOAHBRGED L IZHWE#RZ L DR300 TH D,
ANEOHBHFEBRZT SN TARBICE>TELGNELDTH B L.
T5E. ZORIKRDESITHRDB,
AR HRERRAEE), ED izl E. o4
By HIVEGRR & S HNEE). bhiEH, {TA0%%:
ST, ThEBstl ko,
EUPIZ RAY NZARMME AR EZ2H D 5105 L, TEa2 1T,
WiH 0 TELZTVD BRI S50,
Ty TEEMM] Lvwd HEER THMERN] Lo mkicflioTina,
b= 7 230 TEHNN] ES5okb0%, 2ok THERN] LREEL
HIHLTDH.
BIZH=BRW,
UL, ZRUdE <. T2 el Th,
BT, BIZZV TN RALFENTNE X 51T, YL E#EBHDZIDT. LEB-T.
PN OEHRE NEDOEHREIZEIHREIEIOP LV T EPBHEIZREZDTH S,
BT, NBDERE YNV DOEGRDEND P oz LThH,
ZDEOPRERENRDO» E WS BIPHRI S T iU b,
BT, FERIZ. Eb i EBbh i E DN, REP S QIREMNRDOPENV S
TLELMETH B,
HINZ, EIZH L LEREEES VS THEBRIMENTL &
(PHERIE, 7y R=LORRLEF LAV —0H ) OEEOHZEHIFTNS)
ZNTIE. VOB E IR ARMEANDOBSER 7 — R TR H RV D . L) BRI H
TB3DTH 3B,
PHERIE TTIES LWEN & b o A DB EMEL NEREIT ) NBUEANDPUER 72— 4053 5 A H
LTS, (DEIED 59)
DFY, EHOTRES LEZIEIEIZLTVBDER, T5VIRIRLOZIMEIZED L, 4
F. FORETIES LTI VOLLEWSHIWAREZIB L, 25257 UHVOHBEETLF LRy
V=TT BRH D EZSABDTIHERNVD, En oM bAELTL 5,

SR

BN NEA~OBITORTERIC, bhubhoWtizbix
WMAVCHRIEbDFE S EIERMERITHEIGES T DL L2EHEL TV o72i8,

Z9 LI-E¥EIT., LA TIUDIE I HEHEARALDTL1H Y 2ol
RLBIINIERHATH, WROZNE ZADRKRIREEZ L FIFHZ &SR0 ARB 5 L 8ty
REBICETHLEY LEEHESND LI BRARBAATEZ, BITHOZ 0L 5 2B8ENEMI B
i, b nhrbbdT T ol EIchHD DO TH D,
BAOBAENANEOFIZE > TUNNIIM T &5 E£TIZIE, bhvbos 3 BEREE 7 ikt h
WL BT E D CTRER E X 2IZEOEKRZGHNH 2 VHBEEE LT =ons Ly,

Aber der entscheidende Schritt war getan:

Die Hand war frei geworden und konnte sich nun immer
neue Geschicklichkeiten erwerben, und die damit
erworbene grofiere Biegsamkeit vererbte und vermehrte sich

von Geschlecht zu Geschlecht.

i
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L LIRER R —HR1TH 9 SR TE ST,

TRLLEREBRIZRSTWEDOTH - T, FIIVERLETETH LWRELRES T N TE
HE Aot

ZLTZ O LTEEINE LD RERFMEITIARD O AR~ EBEMIZZ T ORI, ZLTET
FITRERLDOERSTVST,

ABIOMSET=HIE, B Anb e MR DMTED OB T T,
WAIZZEDFEVANAREELIZE S L5 L TV oD Th LMD ™,
ZOHMBICHBNTIE, ZOEEL NI OO CTHEIARIEETLAD Y 2 20T,

zo daher 2D RF 75705 ZOLERETEDE LT, LHHIC [2hdbx] &
E3oh (BHEK) .

ZDOLDBRITHRIBLONED S ELONEERFETE LD L LB,

(L2 L) FERICENVEEATE 2, DWW LABMIN™ Lo T X 5 ZiRiE~ DR &
I B AR OB B3RO BN D LD BRBBEATE 2, DOPFANLE h~DBIEBRRICH D D
(b =) B X 0IED0MTEWVKEEIISL > TWNWDEDOTH D,

zomehr z# Il v Ekict 2mp. vielmehr &5 Enkizc & 2075,

AEHDFIZLE->TOI HABHD TINNCMTEN5 L 510725 F CliER AR TR -0 T
BHoT, TOMMOE SITHAIUE, x> TOBERORE (2 TRV LETHE) ok SiE
HLODEIZHL LR NWTHA D,

Ll Do~ T, & um< ) RElAR—SRBARE Sh,

FIIBERIAY . ARET 45 LV EE Rk B TX 5 L 5 10T,

ZLTC, Zhkebic® mEsns Wik o) K& aFgikdgficszon®?,

HREREDIZONTREL RTINS T=DTH D,

*1: damit (zheidiz) oda (Zh) X THLWEREREATEX S 2 & (R =%
fetk) 1 EA50, i THLWHREERER LEZ & (BB =9ERmRErE) 725 95D

FTrFBEIZED =N,

Iheiihed, ®AZT 4 Iy X —0 [REOBIEREG] ZRWHT (B TAbVn i
ke S

ZI) .

PRI TZRE & HiT] ORICHELEET > EOIFEENTH S,

rzneebic) ik NERINE] PP TVWELHTHS,

%2: vererben VI HEIIINE TR NEET 3] LIRENTEEDR, EEBEOWRZIC
SVTIHBRED SR TLEEERHTOARNI EHRDT, | MBRITIEZ 3] ERTHEROH: (59
—60 XR—) IZLEDH,

So ist die Hand nicht nur das Organ der Arbeit, sie ist

auch thr Produkt.
2O LTRRFMOBE THLIENY 2, FIEFHROVELEED T DS,
Nur durch Arbeit, durch Anpassung an immer neue

Verrichtungen, durch Vererbung der dadurch erworbenen
besondern Ausbildung der Muskel, Bdnder, und in langeren
Zeitraumen auch der Knochen, und durch immer erneuerte
Anwendung dieser vererbten Verfeinerung auf neue, stets

ver- |446] Wickeltere Verrichtungen hat die Menschenhand
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jenen hohen Grad von Vollkommenheit erhalten, auf dem
sie Raffaelsche Gemalde, Thorvaldsensche Statuen,

Paganinische Musik hervorzaubern konnte.

TN L > T, FR2ICH LL oo T EBIEE~DHEIEE DS LT,

F I FNUNT L - THES SN OFROFEE, WObo L EFEAEZNTNIEEICETES
FRRM IS

BEEIINIEZ D Z LIk - T,

L TEEMIZZTONWEZO LS il S 2 3 THM L T < H LVWEER

FATHLEOTHEAL TP ZEIZLoT, £ LENENEDH LTDH,

ANHOFILT 7 7 =a Ol MU 7BV ORA, ST =—=DF K%

JEE OB S 223 BTk Eﬁtboébmmr@mﬁ%ﬁ%%t@fbé

s, FL0Hb0iE, HEOBRE THHIENDY TR, HEOEYTLHHDTH 5D,

ANEOFIE, HEIZZ->THD T, (T20LE—IZ) FTETHLVEECEAT S22 LITL-
T,

(5 12) RSB L O D BVEA ORICITE b T OBEAIC & - THEBNTIEY b S i,

ENPEEHNTHIEITL ST,

ZLT (B, K#IC) 2ok icEzsnz K, 8. 50) BEn, £+ E98E4 L
IR TV FH LWERIZS Y 2 LY 2 LIEA&EnsZ Lick»T

MOT, BEOFEHRE RI=OTH-> T,

FNET 7 7 a0 MV T 7 L DL = — = OFREFEILEO X O IT/EY T2 &n
TEDIFEEEDEREAT-DOTH D,

7R

kS

Pyka I, takum o6pasom ZIL T, sBisiercs He Tonbko opranoM Tpyna FFEIDIRE TH

é(i?ﬁ\") N, OHA TaKIKe W MPOAYKT 6r0 $_%(iitjﬂ§b0)_¢_l‘i¢%1%%é
29 LCRRFHOIRE THHIEND M, FER O VELIEEDTHLH D,

Tonbko Onaronapst Tpymy, OJaaroaapsi mpUCTIOCOOICHUIO K BCE HOBBIM OIEpalusM, Oiaronaps
nepeaaye Mo HACIENCTBY JOCTHTHYTOTO TAaKUM ITyTEM OCOOOTO Pa3BHTHS MYCKYIIOB, CBSI30K H,
3a Oojee HOJTME MPOMEXKYTKH BPEMEHH, TaKXe W KOCTeH, W Oxaromaps Bce HOBOMY
MPUMEHEHUIO ITUX IEPEAaHHBIX 10 HACIEICTBY YCOBEPIICHCTBOBAHHMN K HOBBIM, Bce Oonee
CIIOKHBIM OIEepaIysIM, - TOJIBKO Oyiaromaps BCEMy ITOMY YEJIOBEUSCKasl pyKa JOCTHIIIA TOH
BBICOKOU CTYIIEHH COBEPILICHCTBA, HAa KOTOPOI OHa CMOTJIa, Kak OBl CHJIOHN BONIIIEOCTBA, BEI3BATh

K XH3HH KapTuHbel Pacdasnsa, craryu TopBansaceHa, My3biky [laranuuu.

ABOFZ, FBILoTHOH T, (ThbbE—12) FTEITHLWEEICHGTHZ LIcLo
<,

(55 12 N & B R O 72 0 RVE A OB b 2 O@A I L - THERNZEY HiF bh.,

ENRBENTHZ LEITL - T,

ZLT (BT, k#BI2) Zokriclmzasnz N, 8. 50) BELR, £+ E38E4t
W7o TV F LWERIZS Y D2 LY 2 LIEA&EhE Z itk - T

MDT, BEDERE RO TH- T,
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FNET 7 72 ua DB MV T 7 bt DA = — = OFREFELEO X O ITEY i 2 &0
TEBIEEREORKEHRIZOTH D,

Aber die Hand stand nicht allein.
L LFRFEETTOEVEHLTWD LD TR T,

Sie war nur ein einzelnes Glied eines ganzen, hoéchst
zusammengesetzten Organismus.

ZRFE DO THEDOHRZ bOEM E VD BIED T Lin/inol,

Und was der Hand zugute kam, kam auch dem ganzen

Korper zugute %3 D. 19, in dessen Dienst sie arbeitete -

FIZE > THIRRIT R T FWL. FRZTOIHC L » TR L TEEHEREMRITE > TH RIS
2otz —
LobZEIUE B0 0T,

LU, FFEENETT WSZLT) WD TidZRholz,
iU, REICEMHI AR SN BaR AR (MK O —F oo Elenotz,
F (DFE] (TEKLST2b D W) X, FRAZNDOTDITHB LIZE ZADH R (DFE)
b ksiore, —

LobERRZEOMHAT 6o CRRKRED &) 0 OEATHRSBATNE, |

Zuerst infolge des Gesetzes der Korrelation des

Wachstums, wie Darwin es genannt hat.
ETE I, =T 00 S EROMBEDIERIOR R &L LT,

Nach diesem Gesetz sind bestimmte Formen einzelner
Teile eines organischen Wesens stets an gewisse Formen
andrer Teile geknUpft, die scheinbar gar keinen

Zusammenhang mit jenen haben.

ZOERNZ LR, WO HIROE 2 O 503 b DR E DO REIL,
—RENEFRADOBEBRLRNE IR DMOERLG N SFT O L SDRICHEDSWN TN D,

So haben alle Tiere, welche rote Blutzellen ohne

Zellenkern besitzen und deren Hinterkopf mit dem ersten
- 34 -
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Ruckgratswirbel durch zwei Gelenkstellen (Kondylen)
verbunden ist, ohne Ausnahme auch Milchdrisen zum

Saugen der Jungen.

O LTI 2 R FRiERZE BB, BIEE S T o0MEEA (ML) ICXo CTE BT L
AL TV TRToEMNL, B LRICHALT 272003 MRE L > TV,

So sind bei Sdugetieren gespaltene Klauen regelmafsig mit

dem mehrfachen Magen zum Wiederkduen verbunden.
HILEMW CIE, BN E o TRADOT-OOEE L BRNH 5.

Anderungen bestimmter Formen ziehn Anderungen der
Form andrer Korperteile nach sich, ohne dafd wir den

Zusammenhang erklaren kénnen.

FEDRBICENEZ D L. TN DELITHEROMOE Sy DO E b ERE, T OME
DONONIITHHTE RN L b d D,

Ganz weifse Katzen mit blauen Augen sind immer, oder

beinahe immer, taub.
FOIRE LB AR LP, HEVENARLTLEN-TEVNEE, SAIETHS,

Die allmahliche Verfeinerung der Menschenhand und die
mit ihr Schritt haltende Ausbildung des Fufses fir den
aufrechten Gang hat unzweifelhaft auch durch solche

Korrelation auf andre Teile des Organismus ruckgewirkt.

ANEOFR LWL b D L0 T EHHEHOE TRNPENAITICHT 2 L HICHEL
TWo 7z &4,
ZTOZLIFERWVWL MR ZE D LEEMBEE 2 UTHEROMOFEHRSICKIERA L33 Th 5,

Doch ist diese Einwirkung noch viel zu wenig untersucht,
als dafs wir hier mehr tun koénnten, als sie allgemein

konstatieren.

L LZDOEIRIERIZEEDHEVITHHESN TV RND T, bRbiUuIZ Z Tl Ihzd —fixn
\CHER T ALLEICTA Z LT TE AR,

FAUTE T, X =T 4 B0 I FTOREDHBEDIEANC L > TToH 5,
ZOHANC X B & AEEOME L OE O H B ERiTohI,
—RENEIFMMOBEBR LWL I IR ZDMOE T DH DR EFEDNTNDEDTH D,
Wz IE, MO e WIRIMERE b5, BREEEA ORI (ERRZEE) 12X - TE—BHEE LD
DNTWNLTRTOIWIL, 27, fis e, DRICHEDOETLT-OOAME S > TN D,
N, THILEMIZC B > TENTZINE OB DI, IRE> TRBOTZDOOBEEDOE % H > T b,
HEATERWIEEH D,
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(7205]) FexliZZO@BAPHHTE RV, LB 220 T DOHEOMOET D

RO ZOERZTOTH D,

FOWHEEZ LEZEsARML, FZHDINEZNTHDOAUETH D,

K= 4 VDN EDOHBEDEI LA RIZDH B X 57, TV T NABT TIZETF I,
AHTREMLTLDELVEERSARVWE S THS., FHERKIZE S,
ANEDFERRAITHEEL L TE > T 2N EHFHEZ G DY THPES B TER I TV o722 LI,
VWb, TOWVOMHBEZE U CTHEEE (MR OMOEPICKIERZEIZ LD TH S,

LN LZenb, ZOFERAITERIZEAEMESNTVRNDT, ZITEHRICZEI VI Z 0D

HENVZRBIEITT,
EFNUEDOZ LIIEZARNDTH S,

(=, Lh\%)ﬁﬁlﬁ(%f‘ill‘&”%h?"a-0)5°*—'74 YOWSAEOHEBEDOIER] (ITXARIEH) LV
BER L OIE, FORENFGERIEOMOIFITRIET (FOEBHEOMOEIRKIE L) EHEDORIETE
BREATHY . chszzcand<bns, corfoortcss, 2orE - 2rs2. @
giz) 2tz sc R - =< h .

I'Weit wichtiger ist die direkte, nachweisbare Riickwirkung der Entwicklung der Hand auf den
Ubrigen Organismus. Wie schon gesagt, waren unsre affischen Vorfahren gesellig; es ist
augenscheinlich unmdglich, den Menschen, das geselligste aller Tiere, von einem ungeselligen
nachsten Vorfahren abzuleiten. Die mit der Ausbildung der Hand, mit der Arbeit, beginnende
Herrschaft iber die Natur erweiterte bei jedem neuen Fortschritt den Gesichtskreis des Menschen.
An den Naturgegenstanden entdeckte er fortwdhrend neue, bisher unbekannte Eigenschaften.
Andrerseits trug die Ausbildung der Arbeit notwendig dazu bei, die Gesellschaftsglieder naher
aneinanderzuschlieBen, indem sie die Falle gegenseitiger Unterstlitzung, gemeinsamen
Zusammenwirkens vermehrte und das BewuBtsein von der NUtzlichkeit dieses
Zusammenwirkens fur jeden einzelnen klarte. Kurz, die werdenden Menschen kamen dahin, daB
sie einander etwas zu sagen hatten. Das Bedurfnis schuf sich sein Organ: Der unentwickelte
Kehlkopf des Affen bildete sich langsam aber sicher um, durch Modulation fur stets gesteigerte
|447| Modulation, und die Organe des Mundes lernten allmahlich einen artikulierten Buchstaben

nach dem andern aussprechen.

Weit wichtiger ist die direkte, nachweisbare Riuickwirkung

der Entwicklung der Hand auf den tibrigen Organismus.
ZREY BIEDINICEEROIL, FOERFEROMOIFIT LIZEHED, S TE 5 RIEATH S,

Wie schon gesagt, waren unsre affischen Vorfahren
gesellig;

es ist augenscheinlich unméglich,
- 36 -
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den Menschen, das geselligste aller Tiere, von einem

ungeselligen ndchsten Vorfahren abzuleiten.

FTTILR R & 9T, Bl bbb O SEITEFN R8T - 72,
Einb8o 55Tk bERNZEM TH S Nz, EHITEE b 722072 A b ORI SE
SHKRTOHDEEZD ZLITIHOLNIIAHRERZ L TH D,

Die mit der Ausbildung der Hand, mit der Arbeit,
beginnende Herrschaft iber die Natur erweiterte bei jedem

neuen Fortschritt den Gesichtskreis des Menschen.

FORFITIHED . FIHE D BRIZTEWT AL, FTLWVATEDOT-OT Lz, ABofE %
WER L TWoT,

An den Naturgegenstdnden entdeckte er fortwdhrend neue,

bisher unbekannte Eigenschaften.
EAMICOVTIE, AHIEH LV, ShETRBN TR BEE 2 2 TR LTSk,

Andrerseits trug die Ausbildung der Arbeit notwendig
dazu bei, die Gesellschaftsglieder ndher
aneinanderzuschlieffen, indem sie die Falle gegenseitiger
Unterstiitzung, gemeinsamen Zusammenwirkens vermehrte
und das BewufStsein von der Nttzlichkeit dieses
Zusammenwirkens fur jeden einzelnen klarte.
#;#L%@ﬁﬁ\%@@%%ﬂ%%%ﬁﬁ%ﬁﬁﬁé%tﬁwmwo%5%%K%UOH51&K
w5 LTz,

TR HEOFREIC L > THAEDEY, LFETRE 25 BEOKESIT L v EEIcRY ., HEkA
EZEIZE > TOZD LD RBBOBHOER TN LVWKIT-& Y LTEELLTHD,

Kurz, die werdenden Menschen kamen dahin, dafd sie

einander etwas zu sagen hatten.

T2, AR LOOH T AL, W RIEPERB LODLRINER bW E ZAF T
DTH5H,

Das Bedurfnis schuf sich sein Organ:

Der unentwickelte Kehlkopf des Affen bildete sich langsam
aber sicher um, durch Modulation flir stets gesteigerte |447]
Modulation, und die Organe des Mundes lernten allm&hlich
einen artikulierten Buchstaben nach dem andern

aussprechen.
HRIZEDIZDDEHEZ > VIE LT,
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Do Y, EREEIILEINTVE, DOBREIRYONEEHiZz —ET 20X 2L RETD
TEELEWCEEL TV,

(LAL, F—0, tHBEDOIERNCEAKER L V] X2 0ICEERDIL,
FORENFEEROMOE/FIZRIFE LCEEOBEHCELAXIERTH (V. ZADBZTDORIEHOE 0%
ECh) B,

TR AT L 51, Fox NEOF ARSI REE & I ATz,

FTRTOEBYD72NTHH o & bREE ((EaM) OMOEMWTh 5 A0 RIOMAIE D IEREE
W7 (HEEEDIRW] D Tho7o b T5D1E, HOMNIARARETH 5,

B MZRDDDOH oz b=k, B EZ U TS > TERB L THWEIZENVRN, &0
ITLTHAS,

(Laic®, —HleBnT) FRBRIATHICoN, TRbLHE (1EET L) 2onT
WBE-oT, BRICHTHEXED 2 —2DH LWESRIZE o T, ABOHEFIETENTWVo Tz,

¥ ZZWIZ TLHBIZ] LVWOIDIBREDSHEE ANEDIZ. BAXDERIZIBTSZLTHS.
L2ALZDOAP LDz L EZLTIEZLY,

O (FEF S : T w i

OYNF R e L F G

QIHHIZ X > TEEA 5 LEHDOH K>Sk EZEFH < .

@y EMDOKRIL (KEL BT E) ZFHL.

GtEZEHL. LToR-oTWVA,

ZL T,

OFDNEIH2FH @Iz L > TH LN E B S, L1 -5TL 3,
—@Tt&EH L, ZhE 0> THTOTEEEEZ T,

ZD [>T D] OBQEPL. ZOLHHIZ TL2BIZ] EANEDOTH S,

AN BRI BO T2 TH LR, 2T 0 ZNETHL R EEZRE L TWoTz,

FIZBNT, FBOREIAR b OMER S & BB ol E 5L,

ZOWBNERTHD I E2EANOBERICHLNILEZ EIZE ST,

WERHINZZ D (B MELSD5H 5 H /1 0]) a0 B % — 8RB IS T 2 F i@z,

* gemeinsamen Zusammenwirkens (ff#) o gemeinsamen (%,
ETnsg. GTHB,
T B, R LooH o AT B, AWM EE bR iER bR nWirE Tk,
SiEELEIZLELDOE LT, VSV RIFZ 2.
OIS S EToliv=
QWHBDIED — R HITF TN,
TOTEBEWRTBEHIT, L. BEZ T—HIZBWT] 20 SHERMo T,

VBT ZE DB A LT,

PIVDORBEDD EIFHFEROLLIC L - T, T2 THETHIEROLALDOT-DIZ, o< D
MERICUESNTVE, DOFEBE UELNELD) EEHOHDE (BA) *2—oF—o L%
BTEXLHLE9ITh>ThoT,

* Buchstabe 2% (BA) ERLAB, Z505ERBHIDES 5 H,
Buchstabe iz, #F#tickde. T3CF] &b TR &HY. HLETHESED &
DX SO,
T TREZIWVIERIZNBRVDT, [HFHiDHE5F] LiE T OPDITFTTArLRRH
Rl ZHOMPHELZXTELDTIERPA S D,

Dafs diese Erklarung der Entstehung der Sprache aus und
mit der Arbeit die einzig richtige ist, beweist der Vergleich

mit den Tieren.
SERHEMORND, EEEWE L LICEEINEORE LTS ZOHRIAE—DOELVHEATHS
ZEE. B L Ol Ko CIEB S h B,
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Das wenige, was diese, selbst die hoéchstentwickelten,
einander mitzuteilen haben, konnen sie einander auch ohne

artikulierte Sprache mitteilen.

B TIE, bo bbb L7ZEMICH > TEI 2 H, R WVWIEBELZODLRITNER LN 21321
HFNT,
THiZbOSEN R LB E BT NEEXAH I ENTE D,

Im Naturzustand flihlt kein Tier es als einen Mangel, nicht
sprechen oder menschliche Sprache nicht verstehn zu

konnen.

HAROEEOWRETIE, CAREME., BONGEERWENPABOSENEMFETE RN &2 K IH
72T U,

Ganz anders, wenn es durch Menschen gezdhmt ist.
AMIZENR S S D & FFIT—ET D,

Der Hund und das Pferd haben im Umgang mit Menschen
ein so gutes Ohr fur artikulierte Sprache erhalten, dafd sie
jede Sprache leicht soweit verstehn lernen, wie ihr

Vorstellungskreis reicht.

RROBIX, AHOZ2FITFTN->TNE I bz, FHiOHLFEIZLWLTTEL L LWEED
DX,
FOLEDWEHIF, WOHDEBEZDRENEY TRE, FAREEZ LRSI S L 515,

Sie haben sich ferner die Fahigkeit fiir Empfindungen wie
Anhénglichkeit an Menschen, Dankbarkeit usw. erworben,

die ihnen friher fremd waren;

WOEE HICAB~DEE L NEHOER L L\ oTn, FIETHELICIT - T EERE 5 b
Bl

und wer viel mit solchen Tieren umgegangen ist, wird sich
kaum der Uberzeugung verschlielen kénnen, dafl es Fille
genug gibt, wo sie jetzt die Unfahigkeit zu sprechen als einen
Mangel empfinden, dem allerdings bei ihren allzusehr in
bestimmter Richtung spezialisierten Stimmorganen leider

nicht mehr abzuhelfen ist.

ZLTCENTHLIZY LEEMEbE2Lrobw 9BV ->TND L,

FETHRENIE RWVWCWA Z L 28D HEI P WVWE TIRRMEEE L E > TVWAEA LT LICHED
FEWIREGHEL T DDEBIZZWNWTHAID, I LEEVICHRFEDF I TR b
LCLE o705 ORFERE T,

RN B Y 9 ZORMNSENZTENFIZIE R 2200 TH D,
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Wo aber das Organ vorhanden ist, da fallt auch diese

Unfahigkeit innerhalb gewisser Grenzen weg.
L LRFEEREBOHIUL, ZOFERNEND 2L bb R TIEMIET 5,

Die Mundorgane der Vogel sind sicher so verschieden wie
nur moéglich von denen des Menschen, und doch sind Vogel

die einzigen Tiere, die sprechen lernen;

BOOMEREIXZ LI AMOZNEIFZ 09 2 < B> T D8,
INTHLRIIF T EE2RADDME—DEM TH D ;

und der Vogel mit der abscheulichsten Stimme, der

Papagei, spricht am besten.
ZLTWBIFEANWRRFEORLETH LAV LBPNHITA LS Les,

Man sage nicht, er verstehe nicht, was er spricht.
FULITAZDO LR R TND ZERDNLRN, 72E Lo TTWIT 2wy,

Allerdings wird er aus reinem Vergniigen am Sprechen
und an der Gesellschaft von Menschen stundenlang seinen

ganzen Wortreichtum plappernd wiederholen.

HHAL, FTAIL2RBTO LARCAMOBMHIICRD EWVI oD LATEITNG, M TH
HODOFEREOH D 5T 2T _XF v LRIV DPZLTWDHEEWVWI T LEbDEAS,

Aber soweit sein Vorstellungskreis reicht, soweit kann er

auch verstehen lernen, was er sagt.

LN LAY LBEIATEDOBEZORSENEY T, BOBNIZ L Xo T AT 5258
BTELHDOTHD,

Man lehre einen Papagei Schimpfwoérter, so dafs er eine
Vorstellung von ihrer Bedeutung bekommt (ein
Hauptvergnliigen aus heiflen Landern zuruiicksegelnder
Matrosen);

man reize ihn, und man wird bald finden,

dafs er seine Schimpfworter ebenso richtig zu verwerten

weild wie eine Berliner Gemuisehokerin.

AU ANEAOZHZANT AT LAFIZEOBERORYE R OT 6N LI LIATHIEEZ(Z
HUTREH T 0 SIRA L T DMBEHBORICE VDD LAERDOTH D)

FLTAULEZNLPZIE, TULTZESOHM > TWAEOZ~)LY VOBRFBEY L EE T 50
ELLEITREMSTWBZENTITONETEAD,

Ebenso beim Betteln um Leckereien.
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TWOFEEL L HITHE LT LW I P BHE—DELWHHTH D Z L1, B & Ol L THNILRER
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Comparison with animals proves that this explanation of the origin of language
from and in the process of labour is the only correct one. The little that even the
most highly-developed animals need to communicate to each other does not require
articulate speech. In its natural state, no animal feels handicapped by its inability to
speak or to understand human speech. It is quite different when it has been tamed by
man. The dog and the horse, by association with man, have developed such a good
ear for articulate speech that they easily learn to understand any language within
their range of concept. Moreover they have acquired the capacity for feelings such as

affection for man, gratitude, etc., which were previously foreign to them. Anyone

&
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who has had much to do with such animals will hardly be able to escape the
conviction that in many cases they now feel their inability to speak as a defect,
although, unfortunately, it is one that can no longer be remedied because their vocal
organs are too specialised in a definite direction. However, where vocal organs exist,
within certain limits even this inability disappears. The buccal organs of birds are as
different from those of man as they can be, yet birds are the only animals that can
learn to speak; and it is the bird with the most hideous voice, the parrot, that speaks
best of all. Let no one object that the parrot does not understand what it says. It is
true that for the sheer pleasure of talking and associating with human beings, the
parrot will chatter for hours at a stretch, continually repeating its whole vocabulary.
But within the limits of its range of concepts it can also learn to understand what it is
saying. Teach a parrot swear words in such a way that it gets an idea of their
meaning (one of the great amusements of sailors returning from the tropics); tease it
and you will soon discover that it knows how to use its swear words just as correctly

as a Berlin costermonger. The same is true of begging for titbits.

12D
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Arbeit zuerst, nach und dann mit ihr die Sprache - das sind die beiden wesentlichsten Antriebe,

unter deren EinfluB das Gehirn eines Affen in das bei aller Ahnlichkeit weit gréBere und

vollkommnere eines Menschen allméahlich bergegangen ist. Mit der Fortbildung des Gehirns aber

ging Hand in Hand die Fortbildung seiner nachsten Werkzeuge, der Sinnesorgane. Wie schon die

Sprache in ihrer allméahlichen Ausbildung notwendig begleitet wird von einer entsprechenden

Verfeinerung des Gehérorgans, so die Ausbildung des Gehirns Uberhaupt von der der séamtlichen

Sinne. Der |448| Adler sieht viel weiter als der Mensch, aber des Menschen Auge sieht viel mehr

an den Dingen als das des Adlers. Der Hund hat eine weit feinere Splirnase als der Mensch, aber

er unterscheidet nicht den hundertsten Teil der Geriiche, die fir diesen bestimmte Merkmale

verschiedner Dinge sind. Und der Tastsinn, der beim Affen kaum in seinen rohsten Anfingen

existiert, ist erst mit der Menschenhand selbst, durch die Arbeit, herausgebildet worden.
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Arbeit zuerst, nach und dann mit ihr die Sprache - das
sind die beiden wesentlichsten Antriebe, unter deren
Einfluf das Gehirn eines Affen in das bei aller Ahnlichkeit
weit grofsere und vollkommnere eines Menschen allmahlich
Ubergegangen ist.
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BOMTIZDOEEDOL L2, BOLOER_OTHEH-THLENLVITT oL RKEL, Fobms
BRAMOR~E LI WIIBITL T o 7=,

Mit der Fortbildung des Gehirns aber ging Hand in Hand
die Fortbildung seiner nachsten Werkzeuge, der
Sinnesorgane.

L ZADBMOFHRAIRBEL FAL-TIAT, TALEIMD S - & b EERER TH 2 KT R
DFEFG IR FEEN A U,

Wie schon die Sprache in ihrer allmé&hlichen Ausbildung
notwendig begleitet wird von einer entsprechenden
Verfeinerung des Gehororgans, so die Ausbildung des

Gehirns Uiberhaupt von der der sdmtlichen Sinne.

&

b X9 ESFEOMERIEEICITUIRICE DFEZICRA 5 2T ORRSREOWRN L 7225 K o1,

A DFEEITIIRE SR BIOZNDE D

Der |448| Adler sieht viel weiter als der Mensch, aber des
Menschen Auge sieht viel mehr an den Dingen als das des

Adlers.

TFIAH LY Fo LiE< BRAD, L LAHORBFACFEYZRTEU ORIV F> L%
KOZEERTND,

Der Hund hat eine weit feinere Splirnase als der Mensch,

aber er unterscheidet nicht den hundertsten Teil der
Gertuche,

die fur diesen bestimmte Merkmale verschiedner Dinge

sind.

KIZIEABO LD X § o LS and s,
L LBAWIZARICE > IS FSERYOEF o E o TWVBHDIZ, FNHDE WD ESY
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Und der Tastsinn, der beim Affen kaum in seinen rohsten
Anfingen existiert, ist erst mit der Menschenhand selbst,

durch die Arbeit, herausgebildet worden.
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* 1 | Zzid. Fsud Arbeit zuerst, nach und dann mit ihr die Sprache
L7 o TWBMB, TNETIEAZL NITHDITIHE, RNTENRE EDIZSHE! ERLTWVWA,

CHEERIZIE, TiATWB0lk nach ihr & (dann) mit ihr #&5, ¥3&#%%
DRIXDE 512785,
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PHERDPRHZ N T B TH Y. LoD 2PN EZATH S,

LI ULIMOFRELE I, ZNEFELETIZAT, MIRHIEVIELR, | 7720 IRE NI E
LTWo 7,

T TICEEIRA TR S NI 2 & BRLIRCHRIRE OfFEE & ble o2 L 91,

ORI — I ETORE O E Lo T=DTh - 1=,

TAIAMEVIEZD0ICELS DLORRAZH3, ABOBIRTV VOB LY iM% 0RE R
L5DOTH 5D,

A XIIAMEVITD TR &% S > TWVD A,

AL s TIEA REYO LD L ERDENE, AMOESZO—KHTERNDOTH D,

B 1L, FITFDOL o & BB ARIAE Y O TOMET HITE A EH - TWRN,

FRIEEICABOFERHBIC Lo X LD THED HIF b 0RO TH S *,

RZDHIZOVTIET A ZANRINBI I FH>TNDB,
[T L 28OS NOEEE X D 8, L L.

ZFNETIFEORK & BIRITBIR L TWBEEDIMITONWTZE S THBITTET,

B DEAIITEIZ Z D & 5 IR 2 L OBRBUT. TR BIEEEDRGIZHHMIZHIE SN TN
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Cravana Tpya L BHIZF7E, a 3arem u B7Mecte ¢ HuM wieHopasaenbHas DLV TH
BEELIZHAFGHNLT(RUYDIE>ZYLI-FEHE) peus 55 sswmch 1Byms
CaMbIMH TJIaBHBIMH CTMMYJIaMH, MOJ BIMSHMEM KOTOPHIX MOSE  00E3bsHbI
IOCTENEHHO NPEBpaTUICS B UYEIOBEYECKMH MO3I, KOTODBIM, NpM BCEM CBOEM
CXOJICTBE C 00E€3bAHBMM, JANeKO IPEBOCXOAUT €ro M0 BEIHYUHE U COBEPILICHCTBY.
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A mapajuieNIbHO C JAIbHEHIIUM Pa3BUTUEM MO3ra U0 JAJIbHEHIIEE pa3BUTHE €TI0
ONMMKANIINX OPYAUIL - OPraHOB UYBCTB. & Z AMMOFHGEFEE L FA -T2 T . ZA LR
Db > &b EHERRE R Th 2 BT R ORer e N E U,

[Tono6HO TOMY Kak IMOCTEINIEHHOE PAa3BUTUE PEYM HEU3MEHHO COMPOBOXKAACTCS
COOTBETCTBYIOIIUM YCOBEPIICHCTBOBAHHWEM OpraHa cliyxa, TOYHO TaK K€ pa3BUTHE
MO3ra BOOOIIE COIMPOBOXKIAETCS YCOBEpPIICHCTBOBAHMEM BCEX UYBCTB B HX
COBOKYIIHOCTH. © k 9 L SiED M5 I IIMIRINCZ DI RLE O 721 ORETREEE O MR
NEBRD RIT, MEROREIITERBE R OZNRED,

Open BUIUT 3HAUUTENBHO Jaibllle, YeM YEJIOBEK, HO YeJIOBEYECKHH TJa3
3aMeyYaeT B BEIIaX 3HAYUTEIHHO OOJIbIIE, YEM IJ1a3 opia. v I A& 0 o Lia < 23
250, LPLAMOIRIZFRACLFEYERTHL I VDRIV T2 DT EERTND,

Cobaka X ob6mamaer 3HaumtensHo & LUV, BN T= Gonee TonkuMm obGoHsSHMEM
IR, ueM ueIOBEK, HO OHA HE Pa3IMyYaeT U COTOM JOJNHU TeX 3allaxoB, KOTOpBIE I
YeNoBeKa SIBJISIOTCS OMPEeIEHHBIMA IPU3HAKAMU Pa3IMYHbIX BeIIeh. KIZILARD
LOX T o LEBRREND D,

LIrLEWFIARICE > TREEIERMOE T E A>TV D DT, ZNHDHWDES
D—% b RIINE DT TUIN W

A uyBcTBo AT ocaszanus iR, iR, koTopeiM 06e3bsaHa eBa-eqBa 00/1a1a€T B
camoii rpy6oii, 3auatounoii ¢opme, Bripaboranock(elaborate YEY _EIF5) Tompko
BMECTE C pasBuTHeM B 9 4 camoii uenosedeckoil pyku, Onaromaps DHIET
TPpyAy. £ L THREIZOWTWRIE, THFIKREED, TR LHOEO LD L LTTHERIZIT
WD TH - T,

TEANEDOFZOLEDEE>TIILDH T, F#E>5 CTUILD T, BRINTZHDRDOTH D,

(And the sense of touch, which the ape hardly possesses in its crudest initial
form, has been developed only side by side with the development of the human hand

itself, through the medium of labour.)

First labour, after it and then with it speech — these were the two most essential
stimuli under the influence of which the brain of the ape gradually changed into that
of man, which, for all its similarity is far larger and more perfect. Hand in hand with
the development of the brain went the development of its most immediate
instruments — the senses. Just as the gradual development of speech is inevitably
accompanied by a corresponding refinement of the organ of hearing, so the
development of the brain as a whole is accompanied by a refinement of all the
senses. The eagle sees much farther than man, but the human eye discerns
considerably more in things than does the eye of the eagle. The dog has a far keener
sense of smell than man, but it does not distinguish a hundredth part of the odours

that for man are definite signs denoting different things. And the sense of touch,
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which the ape hardly possesses in its crudest initial form, has been developed only
side by side with the development of the human hand itself, through the medium of

labour.

Die Riuckwirkung der Entwicklung des Gehirns und seiner dienstbaren Sinne, des sich mehr und
mehr klarenden BewuBtseins, Abstraktions- und SchluBvermdégens auf Arbeit und Sprache gab
beiden immer neuen AnstoB zur Weiterbildung, einer Weiterbildung, die nicht etwa einen
AbschluB fand, sobald der Mensch endgliltig vom Affen geschieden war, sondern die seitdem bei
verschiednen Vélkern und zu verschiednen Zeiten verschieden nach Grad und Richtung,
stellenweise selbst unterbrochen durch 6rtlichen und zeitlichen Riickgang, im ganzen und groBen
gewaltig vorangegangen ist; einerseits machtig vorangetrieben, andrerseits in bestimmtere
Richtungen gelenkt durch ein mit dem Auftreten des fertigen Menschen neu hinzutretendes

Element - die Gesellschaft.

e EAUTHB L TV DR ORE, T ETHR I 2 L TWo 7o Eilk & gk LU O RE
VAIRL SEi S
FEESHELICZALIEIREALT, ZOWME A THRLVWHEEZH-2TERLD LY —BD
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FLTZOBREOWmEDIEIL, AMBEEENTIENSSPNTLEZIL., TN TERDY 25175
ENo WO LEDO TR -T2,

FTORFEIZITOHR L., BRIEPCEHROENC L > TEDOEASWRHIAITES> TWZIZLThH,

F- L XTI, —ERRBITIC L o T SR Z L & 2B o722,

BRE LTINS ELSEATH ST,
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TELNoT-ABOBEILEL L BICHT I bboTEr—HEHE—HHEThHho7,

B EBICHE R LTI AR E DR & E T ETHHMIC R > T B ORE, T72bbilg /) & e
ToFELIL, FBHESTELICKIEREZRIZL, FHESTEERNoZIREL THLTZHDOH LI
K % 5 2 >3 7=,

CORMEETELEO—BOREL VI DIE*T

EdH, B MRV ANLEBIICHIN DN 2R b > TLESTZD TS,

BRIRELFFRICE > TEDORZEDOELSSLFTAITINANA LB D |

FRICITHF) C— IR R Bl X o Tl a2 & S 2 bo72 T E D,

BRE L THIITIBEL BiES ST 20 TH -7z,

(FI2) ZhUd, R En ok b * 2088 L 0 Hi- oMb o - BH Th SR L ) BWHIC &
> 7T

—FIZBWTHAICB LT b,

MHICBNT (ZAICHE L E VI LRI —BEEDHIIC* 2 OsiEs T D Th 5,

*1:Z0k5ic, zur Weiterbildung & @& s>W0» T 5 HGEA einer

Weiterbildung & REEFADOVEHETEWVAAONTVAIHE. LARDZ SV X TIIR

<. BEIWHEOMWEDHWN LD TH 5.

iy TeIRCE A =] 1 134

*2: THER EDBo7zk ] &I, VAR LREBEMNIIHIINE > FEWVWS T ETHA 9,
*3: [—EEEDIM] &1F. HEERORECHEOH DI ETHA 5,

RDOIFY 2§ 2IROBEN» D NHHEE N EEN TS 5 T, B HE—ZRITHERDER D722
PTIEAMOAEEIZBIT 52— EO b DO TIERW— B L7722 & ITHNTH 5,
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TEMSRCENMINED LICAETFEL D DX )10 >THB4 HETICRE L7-F8T. —EBFE2bEVEZ
TIEWRWEASS L WS Z L THDH*,
XM ETIZ O TEENTERITFHEIC L o TRELS LS WERY, 4 H T 20 BERTD
50 [BAERT D HWEE S TWAS,

Aber schlief’lich war sie da.
L LoV AR D2 33 LT,

Und was finden wir wieder als den bezeichnenden
Unterschied zwischen Affenrudel und

Menschengesellschaft?

ZTLTROBNE NS L2000 E Do ZKRE L ThRbnBAHEZ ZICRWET Lok
TRATHAHIM?

Die Arbeitt.

BT 5.

Das Affenrudel begntligte sich damit, seinen Futterbezirk
abzuweiden, der ihm durch die geographische Lage oder
durch den Widerstand benachbarter Rudel zugeteilt war;

es unternahm Wanderungen und Kampfe, um neues
Futtergebiet zu gewinnen,

aber es war unfahig,

aus dem Futterbezirk mehr herauszuschlagen, als er von
Natur bot,

aufder daf’ es ihn unbewufit mit seinen Abfillen diingte.

FROBENIL, HEADRILLCHEOEN OIRPUIC L > TAHA T BIZEI D YT Hh - AREENZ BV
<z &AL TV,

B UWEERER A S5 72010, BIEBESCHS 2L bR,

Loy BRI, 2 OB EREE A B 707 b Ol CIEEGRMICHEAE T 513202k, BROEED
F OB D IR L TS NA U LD DEZF 258 X PRI R0 > T2,

HLHOPHEBFERNEHENTLE 2E, bITOBROMEAEEOHEIMIRLZ v 2,

Z O OEIIF CKYEEHERFT 2 ORENENTH - 72,

LIAREARIYIZH > THREBOREITT N TEWVEETEZ -~ TEBD,

FENERLATRAROBEEZZOFEDOIBIZFELTCLEI LWV ZERR I - TN,

Der Wolf schont nicht, wie der Jager, die Rehgeifs, die ihm
im nachsten Jahr die Bocklein liefern soll;
die Ziegen in Griechenland, die das junge Gestrupp

abweiden,
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1449 eh' es heranwichst, haben alle Berge des Landes

kahlgefressen.

JRIIHET & o T, BRI T ELEAEATINAIZTOMEELZ RO T L5782 Lk L,
XU Uy DOILFEL, FVERAPEELELRWVI BITRWSLTZET, ZOEDILUAYZT >N
FEFEICLTLES T,

Dieser »Raubbau« der Tiere spielt bei der allméhlichen
Umwandlung der Arten eine wichtige Rolle, indem er sie
zwingt, andrer als der gewohnten Nahrung sich
anzubequemen, wodurch ihr Blut andre chemische
Zusammensetzung bekommt

und die ganze Koérperkonstitution allmahlich eine andre

wird, wahrend die einmal fixierten Arten absterben.

FHOZDLH 7 T DO L) TN LEWIZEL L T 9 X TIREERKEEZEHT WD,

LW DI, FUTEOEMNNE F TIRRRNT-EBH LS OBWHEIGT D Z & 2R &8,

ZFOBWOMIKIZZTNIC L > TINE TEIRES AR E bSO L IR0, RERENLE
VIZHID S DITZED Y

ZFORETIEWV S = AEELENTLUE SRR T D Z LR D056 TH D,

Es ist nicht zu bezweifeln, daf5 dieser Raubbau maéchtig

zur Menschwerdung unsrer Vorfahren beigetragen hat.
PIOIOHEBR BT 59 A TIDL S 2L VO LAKRE S HL LT LB,

Bei einer Affenrasse, die an Intelligenz und
Anpassungsfihigkeit allen andern weit voraus war, mufste
er dahin fihren,

dafs die Zahl der Nahrungspflanzen sich mehr und mehr
ausdehnte, dafs von den Nahrungspflanzen mehr und mehr
efSbare Teile zur Verzehrung kamen,

kurz, dafs die Nahrung immer mannigfacher wurde

und mit ihr die in den Korper eingehenden Stoffe, die

chemischen Bedingungen der Menschwerdung.
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ZhudE <. ZoAn (?) OBE-EYOEIE. HERICE S &, RIO¥AEERMN
DHFETHERINTNDEEWNWHZ L TH S,

ZOEL (EENICKD ERO X D AekER) B Fa oMt (B =) o AR L THigk
K FEELZZ LIFEWR,

(ZFLT) FREEHEISHEN EICBOTHED Y L LV IZANCENTWAEOY LT H > TiE, £
DAL DORER.

RARMOBNETEIHZ,

A O 5> BEOBRIRL SNDEHDNETETRE L ARSZITHANRY,

EL BT, FONI P H o TUTERNETET IR,
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ST EIZHERWRWDOTH D,

Hundreds of thousands of years — of no greater significance in the history of the

earth than one second in the life of man

— certainly elapsed before human society
arose out of a troupe of tree-climbing monkeys. Yet it did finally appear. And what
do we find once more as the characteristic difference between the troupe of monkeys
and human society? Labour. The ape herd was satisfied to browse over the feeding
area determined for it by geographical conditions or the resistance of neighbouring
herds; it undertook migrations and struggles to win new feeding grounds, but it was
incapable of extracting from them more than they offered in their natural state,
except that it unconsciously fertilised the soil with its own excrement. As soon as all
possible feeding grounds were occupied, there could be no further increase in the
ape population; the number of animals could at best remain stationary. But all
animals waste a great deal of food, and, in addition, destroy in the germ the next
generation of the food supply. Unlike the hunter, the wolf does not spare the doe
which would provide it with the young the next year; the goats in Greece, that eat
away the young bushes before they grow to maturity, have eaten bare all the
mountains of the country. This “predatory economy (E{&>A/(£D)” of animals
plays an important part in the gradual transformation of species by forcing them to

adapt themselves to other than the usual food, thanks to which their blood acquires a
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different chemical composition ({EZ2RI#EAX) and the whole physical constitution
gradually alters, while species that have remained unadapted die out. There is no
doubt that this predatory economy contributed powerfully to the transition of our
ancestors from ape to man. In a race of apes that far surpassed all others in
intelligence and adaptability, this predatory economy must have led to a continual
increase in the number of plants used for food and the consumption of more and
more edible parts of food plants. In short, food became more and more varied, as did
also the substances entering the body with it, substances that were the chemical
premises for the transition to man.t LAY ARIZ7E51=6 DIEZERISFEH (ARIZA
S>TLHME) B S HRITIE o=,

Das alles war aber noch keine eigentliche Arbeit.
LBLI) Lo S0 ERAROHE THAD ST,

Die Arbeit fangt an mit der Verfertigung von Werkzeugen.
FEFTERORENSIRE D,

Und was sind die altesten Werkzeuge, die wir vorfinden?
ENTIEDIDIBS ROk OB R L [ RATEHS D 102

Die é&ltesten, nach den vorgefundenen Erbstiicken
vorgeschichtlicher Menschen und nach der Lebensweise der
frihesten geschichtlichen Volker wie der rohesten jetzigen

Wilden zu urteilen?

DEYD INFETITEALSN T DA LLUATO NF OB, ety OBE SRR O RR & i b AR 72
4 B ORBARE L AR BHE LT, —IZAHWVER L ITRATHAS I M ?

Werkzeuge der Jagd und des Fischfangs, erstere zugleich

Walffen.
ZHIFREBBOEETH Y, BIEIRKFICREZETLD D,

Jagd und Fischfang aber setzen den Ubergang von der

blofsen Pflanzennahrung zum Mitgenufs des Fleisches
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voraus, und hier haben wir wieder einen wesentlichen

Schritt zur Menschwerdung.

L TADFFRE WIS LT AR DM RN DR RE ERR L OFH~OBITERIRET5HDTH
> T,
OILONIEZ I TEELRAMET 2720 OREN2— BN TTOLNTNDDE FNET,

Die Fleischkost enthielt in fast fertigem Zustand die
wesentlichsten Stoffe, deren der Koérper zu seinem
Stoffwechsel bedarf;

sie kuirzte mit der Verdauung die Zeitdauer der Ubrigen
vegetativen, dem Pflanzenleben entsprechenden Vorgange
im Koérper ab und gewann damit mehr Zeit, mehr Stoff und
mehr Lust fuir die Betatigung des eigentlich tierischen

(animalischen) Lebens.

WX, RS COMERMOTDICNELETHH 2 & b ERNZYWEZIZEA LT SITTHE
25 L9 IeRiEE S ATV,

FIUTTHGICEE T D RER A2 B0 L 727200 TidZe < . HEW O ETE OFERERIZF Y T 2 BN O Z Oftd
FHMERRRICE T M 2 bEMR L, Thic ko TARROEHN, @s Lv) EiFoERERT D
A TOEY L ORI & LV L < OB

FRICINETULOREE BT 27,

Und je mehr der werdende Mensch sich von der Pflanze
entfernte,

desto mehr erhob er sich auch Uber das Tier.
ZFUTARR EOARIZ 5 mE S USRS BI1EE . 2T ETEHWOBN OB L T o7,

Wie die Gewohnung an Pflanzennahrung neben dem
Fleisch die wilden Katzen und Hunde zu Dienern des
Menschen gemacht,

so hat die Angew6hnung an die Fleischnahrung

neben der Pflanzenkost wesentlich dazu beigetragen,

dem werdenden Menschen Korperkraft und

Selbstandigkeit zu geben.

H Lo ERLERLATHEMRICHIENTZ Z L BBHAEOHPLRE ARIOBEWIC LIz L)1,
fE e & 72 6 A TREDEEZ DT 7o 2 LB ERGE EO ANRICERT) &L BNt L 2 H 7 2 5 DICAE
HIZH G LT,
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Am wesentlichsten aber war die Wirkung der
Fleischnahrung auf das Gehirn, dem nun die zu seiner
Erndhrung und Entwicklung nétigen Stoffe weit reichlicher

zuflossen als vorher, und das sich daher von Geschlecht zu

Geschlecht rascher und vollkommener ausbilden konnte.

L LWBITAARER 2 Z i3, BRI KRIETHERZ -7,
AT EREDRE L RE LITHUERWEPUATL Y F o LBFIORNLZIATETET,
Z OFERBITHARN SRS L ETETREPOFERIIHKEL TN ZENTEE,

Mit Verlaub der Herren Vegetarianer, der Mensch ist nicht
ohne Fleischnahrung zustande gekommen, und wenn die
Fleischnahrung auch bei allen uns bekannten Vélkern zu
irgendeiner Zeit einmal zur Menschenfresserei |450| gefiihrt
hat

(die Vorfahren der Berliner, die Weletaben oder Wilzen,
aflen ihre Eltern noch im 10. Jahrhundert),

so kann uns das heute nichts mehr ausmachen.

HAETIMEHEIIITEALLRN DS, AR LICIIABIITELN LR -0 TH - T,
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RETEATWA,

ZHITHL ORI 2 BT 2 & & i, BRNO, EAETRICHE L. GHELISA D) ok
EROMMAER L, 21Uk > T, AROBWRIAE* 1 2 ET3 2720 O & W L P L % F
TETEL G52 20 Thote,

*1: tierisch iz v 2L T animalisch &ML EDE. BEES 5 b,
tierisch 234kd R4 ViEER, vegetativ & DxETEE S &5 k.
*2: gewann Ok e 5 LT Freischkost (&lol) T, gewann iz T5%
51 LVOHEHIERL. AT B L0 SEKRLIZRN,
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FLT, b LEFOHAERELXICHON TS EDREIZENTE, 72O TDH LI ABWITE
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But all that was not yet labour in the proper sense of the word. Labour begins with
the making of tools. And what are the most ancient tools that we find — the most
ancient judging by the heirlooms of prehistoric man that have been discovered, and
by the mode of life of the earliest historical peoples and of the rawest of
contemporary savages? They are hunting and fishing implements, the former at the
same time serving as weapons. But hunting and fishing presuppose the transition
from an exclusively vegetable diet to the concomitant use of meat, and this is
another important step in the process of transition from ape to man. A meat diet
contained in an almost ready state the most essential ingredients required by the
organism for its metabolism. By shortening the time required for digestion, it also
shortened the other vegetative bodily processes that correspond to those of plant life,
and thus gained further time, material and desire for the active manifestation of
animal life proper. And the farther man in the making moved from the vegetable
kingdom the higher he rose above the animal. Just as becoming accustomed to a
vegetable diet side by side with meat converted wild cats and dogs into the servants
of man, so also adaptation to a meat diet, side by side with a vegetable diet, greatly
contributed towards giving bodily strength and independence to man in the making.
The meat diet, however, had its _Nhich now received a
far richer flow of the materials necessary for its nourishment and development, and
which, therefore, could develop more rapidly and perfectly from generation to
generation. With all due respect to the vegetarians man did not come into existence
without a meat diet, and if the latter, among all peoples known to us, has led to
cannibalism at some time or other (the forefathers of the Berliners, the Weletabians
or Wilzians, used to eat their parents as late as the tenth century), that is of no

consequence to us today.
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Tutto cio non era pero ancora vero e proprio lavoro. Il lavoro comincia con la
preparazione di strumenti. E quali sono gli strumenti piu antichi, quelli che
ritroviamo per primi? Quelli che dobbiamo ritenere come i piu antichi, stando a cio
che é stato scoperto del patrimonio degli uomini preistorici, e stando a cio che ci
dice tanto il modo di vivere dei primi popoli di cui ci tramanda notizia la storia, che
il modo di vivere attuale dei selvaggi piu arretrati? Sono strumenti per la caccia e per
la pesca: i primi, al tempo stesso, armi. Ma la caccia e la pesca presuppongono il
passaggio dall'alimentazione puramente vegetale al gusto della carne: e questo e un
altro passo essenziale nel processo di umanizzazione. L'alimentazione carnea
conteneva, quasi bell'e pronte, le sostanze piu essenziali delle quali I'organismo ha
bisogno per rinnovare i suoi tessuti; abbrevio i tempi della digestione e con essa di
tutti gli altri processi vegetativi dell'organismo, cioe di quei processi che hanno il
loro corrispondente nel regno vegetale; e portd con cid un acquisto di tempo, di
sostanze, di energia, per l'attivazione della vita pit propriamente animale. E quanto
pit l'uomo in divenire si allontanava dalla pianta, tanto piu si elevava anche al
disopra della bestia. Come l'abitudine al cibo vegetale, accanto alla carne, ha
trasformato il cane e il gatto selvaggio in servitori dell'uomo, cosi I'assuefazione alla
carne come cibo, accanto ai vegetali, ha contribuito a dare all'uomo in divenire forza
fisica e indipendenza. Ma la nutrizione carnea esercito la sua influenza piu
importante sul cervello, al quale pervenivano, in copia molto maggiore di prima, le
sostanze necessarie per il suo nutrimento e per il suo sviluppo, e che si poté quindi
sviluppare in modo piu rapido e piu completo di generazione in generazione. Col
permesso dei signori vegetariani, I'uomo non si sarebbe formato senza alimentazione

carnea; e se e pur vero che l'alimentazione carnea ha prima o poi, per un certo
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periodo, condotto tutti i popoli a noi conosciuti all'antropofagia (gli antenati dei
berlinesi, 1 Veletabi o Velsi, mangiavano i loro genitori ancora nel X secolo) la cosa

ormai non ci tocca piu.

15Es

Sed Cio tio propre ankoral ne estis la laboro. La laboro komencigas per la
produktado de laboriloj. Kaj kio estas la plej malnovaj laboriloj, kiujn ni trovas? La
plej malnovaj, jugante lau la trovitaj heredajoj de antaihistoriaj homoj, lat la
vivmaniero de la plej fruaj historiaj popoloj kaj la plej krudaj nunaj sovaguloj? Estas
la gasiloj kaj fidkaptiloj, la unuaj el ili estis samtempe armiloj. Casado kaj fiskaptado
havas kiel antaiikondiCon la transiron de la nura plantonutrado al la kunguado de la
viando, kaj ¢i tie ni havas denove esencan paSon al la homigo. La viandonutrajo
entenis en preskall preta stato la plej esencajn substancojn, kiujn la korpo bezonas
por sia metabolo; g1 kurtigis kun la digesto la tempodatiron de la ceteraj vegetalaj, al
la plantovivo respondantaj fenomenoj en la korpo kaj gajnis per tio pli da tempo, pli
da substanco kaj pli da inklino por la agado de la propre besta (animala) vivo. Kaj ju
pli la fariganta homo malproksimigis de la plantoj, despli gi levigis super la bestojn.
Kiel la kutimigo je la plantonutrado apud la viando estis farinta el la sovagaj katoj
kaj hundoj servistojn de la homoj, tiel la kutimigo al la vianda mango apud la planta
mango esence kontribuis al tio doni al la fariganta homo korpoforton kaj
memstarecon. Sed plej esence estis la efiko de la vianda nutrado je la cerbo, kiun
nun la necesaj substancoj por la nutrado kaj evoluo multe pli alfluis ol antatie, kaj
kiu tial povis elformigi de gento al gento pli rapide kaj pli perfekte. Kun la permeso
de la sinjoroj vegetaranoj, la homo ne sen viandaj nutrajoj ekestis, kaj kvankam la

viandonutrado ¢e €iuj niaj konataj popoloj iam ¢eokaze kondukis al la kanibalismo
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(la antatiuloj de la Berlinanoj, la veletaboj kaj vilcoj mangis siajn gepatrojn ankorati

en la deka jarcento), tio nun ne plu povas damagi al ni.

16D

Die Fleischkost flihrte zu zwei neuen Fortschritten von entscheidender Bedeutung: zur

Dienstbarmachung des Feuers und zur Z&hmung von Tieren. Die erstere kirzte den

1=

VerdauungsprozeB noch mehr ab, indem sie die Kost schon sozusagen halbverdaut an den Mund

brachte, die zweite machte die Fleischkost reichlicher, indem sie neben der Jagd eine neue

regelmaBigere Bezugsquelle dafir ertffnete, und lieferte auBerdem in der Milch und ihren

Produkten ein neues, dem Fleisch an Stoffmischung mindestens gleichwertiges Nahrungsmittel.

So wurden beide schon direkt neue Emanzipationsmittel fiir den Menschen; auf ihre indirekten

Wirkungen im einzelnen einzugehn, wirde uns hier zu weit fihren, von so hoher Wichtigkeit sie

auch fiur die Entwicklung des Menschen und der Gesellschaft gewesen sind.
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Die Fleischkost fihrte zu zwei neuen Fortschritten von
entscheidender Bedeutung:

zur Dienstbarmachung des Feuers und zur Zahmung von
Tieren.

WENS, IRERERE DO o0 LWESNAE T,
KEFMHATE AL )ICLzZ ., BEHEVVES L2 & ThH D,

Die erstere kluirzte den VerdauungsprozefS noch mehr ab,

indem sie die Kost schon sozusagen halbverdaut an den
Mund brachte, die zweite machte die Fleischkost reichlicher,

indem sie neben der Jagd eine neue regelmafdigere
Bezugsquelle dafiir eroffnete, und lieferte aufierdem in der
Milch und ihren Produkten ein neues, dem Fleisch an

Stoffmischung mindestens gleichwertiges Nahrungsmittel.

AL, AICANLS B ZH LN LOWVDITESIEL TR Z &2k - T, Wikt z 2k —)E
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SIHICZEOLICHRLABM E VI BT, OO RTIER ET LR EBRIEL BVOMEZE &
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So wurden beide schon direkt neue Emanzipationsmittel
fir den Menschen;

auf ihre indirekten Wirkungen im einzelnen einzugehn,
wurde uns hier zu weit fihren, von so hoher Wichtigkeit sie
auch fur die Entwicklung des Menschen und der

Gesellschaft gewesen sind.
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% Zo schon iz direkt izp»>TWBDES 5 B,
schon direkt #ERd 3 & T TITEEMIZE ] < SV,
S9%Tb4<. ko indsirekte Wirkungen izxttbsh T3,

16R



_61_

-61-

Vnorpebnenue {F F wmacuoit I nuumm B Y npuseno x aByM HOBBIM

noctmxenusam E3ZE ., R, nmeromum pemaroniee 3HaUeHNE: K M10JI530BAHUI0 OTHEM

KD{FERA u k npupydenuro xuBoTHEIX YD EIH.
16C

B A T P A U B O, BB RO eogie. i
FEIGE TR, R TR T AT B L TROR Y ; R
PR TSR, K E TR TR T BT T 20 0 R,
BB B2 T At ki DRI S R R A T R B IR — A B
w. ke, s . ik e
IR TR, A BAIE T, BT AR 0% o, 3
Wt ELA R TAAOE

The meat diet led to two new advances of decisive importance — _
_ The first still further shortened the digestive

process, as it provided the mouth with food already, as it were, half-digested; the
second made meat more copious by opening up a new, more regular source of
supply in addition to hunting, and moreover provided, in milk and its products, a
new article of food at least as valuable as meat in its composition. Thus both these
advances were, in themselves, new means for the emancipation of man (A D 7=
DHLWERFER E/Eo71=). It would lead us too far afield to dwell here in detail
on their indirect effects notwithstanding the great importance they have had for the

development of man and society.
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Wie der Mensch alles EBbare essen lernte, so lernte er auch in jedem Klima leben. Er verbreitete
sich Uber die ganze bewohnbare Erde, er, das einzige Tier, das in sich selbst die
Machtvollkommenheit dazu besaB. Die andren Tiere, die sich an alle Klimata gewéhnt haben,
haben dies nicht aus sich selbst, nur im Gefolge des Menschen, gelernt: Haustiere und Ungeziefer.
Und der Ubergang aus dem gleichméBig heiBen Klima der Urheimat in kéltere Gegenden, wo das
Jahr sich in Winter und Sommer teilte, schuf neue Bedirfnisse: Wohnung und Kleidung zum
Schutz gegen Kalte und Nasse, neue Arbeitsgebiete und damit neue Betdtigungen, die den

Menschen immer weiter vom Tier entfernten.

Wie der Mensch alles EfSbare essen lernte, so lernte er

auch in jedem Klima leben.

AR, BXONDBDIIRATEERD LI R272 k910, EARKEDD LITHAEL T
LItz

Er verbreitete sich Uber die ganze bewohnbare Erde,
er, das einzige Tier, das in sich selbst die

Machtvollkommenheit dazu besafs.

ANEE, EDZ LD TE L EMITZ 7o b AR THER LT,
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Die andren Tiere, die sich an alle Klimata gewdhnt haben,
haben dies nicht aus sich selbst, nur im Gefolge des

Menschen, gelernt:

NS D&M T E RTINS HIBILTWD L0 D K5 BT, 20BN E W) ZLE2ANT
BRI TERL, AHOBHET 2L 05 2L TRLWVBIEATIZTERL,

Haustiere und Ungeziefer.
FHPBERNZNTH D,
Und der Ubergang aus dem gleichméfig heiRen Klima der

Urheimat in kéltere Gegenden, wo das Jahr sich in Winter
und Sommer teilte, schuf neue Bedurfnisse:

Wohnung und Kleidung zum Schutz gegen Kalte und
Néasse,

neue Arbeitsgebiete und damit neue Betdtigungen, die den

Menschen immer weiter vom Tier entfernten.
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Just as man learned to consume everything edible, he also learned to live in any
climate ((FATHED. EALBKIETHEDDILEEZDEFICARBIEEAT). He
spread over the whole of the habitable world, being the only animal fully able to do
so of its own accord. The other animals that have become accustomed to all climates
— domestic animals and vermin — did not become so independently, but only in the
wake of man. And the transition from the uniformly hot climate of the original home
of man to colder regions, where the year was divided into summer and winter,
created new requirements — shelter and clothing as protection against cold and damp,
and hence new spheres of labour, new forms of activity, which further and further

separated man from the animal.

&
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Durch das Zusammenwirken von Hand, Sprachorganen
und Gehirn nicht allein bei jedem einzelnen, sondern auch
in der Gesellschaft, wurden die Menschen befahigt, immer
verwickeltere Verrichtungen auszufiihren, immer hoéhere

Ziele sich zu stellen und zu erreichen.

FLRFIE LM E OWE—F VIS EANICBW T T, 2By Ty B bhi-—
— ko,

AT ETETEHRMEELZZITL, STETEHEOHEEZREL TCINEERLTHEVIENE
NHZz o,

Die Arbeit selbst wurde von Geschlecht zu Geschlecht eine

andre, vollkommnere, vielseitigere.

FZEDOLORMNREZENRDLZ EICL2THDOLEDIZEDY, WoZ IR, WoZ ) LHMIIT
o Tot-,

Zur Jagd und Viehzucht trat der Ackerbau, zu diesem
Spinnen und Weben, Verarbeitung der Metalle, Toépferei,

Schiffahrt.

FIRE BB IZ b2 TEIIPEN, 20BN b2 TH#. BT, &, MITnsgL
7

Neben Handel und Gewerbe trat endlich Kunst und

Wissenschaft, aus Stdmmen wurden Nationen und Staaten.

T L 725 A TRRERICEN &R & DB,
RN GIIREEEZED TR > T o7,

Recht und Politik entwickelten sich, und mit ihnen das
phantastische Spiegelbild der menschlichen Dinge im
menschlichen Kopf:

die Religion.

EEBHRENEZ Y, b L &b, AMBFEYO NEEMKICI T 5 Z2BBE Th 5 =
N Z -7,

Vor allen diesen Gebilden, die zunachst als Produkte des

Kopfs sich darstellten wund die die menschlichen

i
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Gesellschaften zu beherrschen schienen, traten die
bescheidneren Erzeugnisse der arbeitenden Hand in den
Hintergrund;

und zwar um so mehr, als der die Arbeit planende 451
Kopf schon auf einer sehr frihen Entwicklungsstufe der
Gesellschaft (z.B. schon in der einfachen Familie) die
geplante Arbeit durch andre Hé&nde ausfihren lassen

konnte als die seinigen.

29 LIZAWEIZ T R TETRICE Y BMOFTEL LTHL, Lavb AR E B T2 60 L
MUC7dDC,
FHLIZbDEFEZIC L TCUIHET HFEOELETEN LD ITHBR R EEMITE RICL Y B,
Lo 5508 2 34 2 8EMIT. IS0 S MO R BEMEICBWTE 2
(7o & 2T AR DFEBED 72BN TS 1)
R L7582 B0 LA O OO FTEITEIEDL I ENTEETI,. FUIRBE6ZE o7,

Dem Kopf, der Entwicklung und Tatigkeit des Gehirns,
wurde alles Verdienst an der rasch fortschreitenden
Zivilisation zugeschrieben;

die Menschen gewdhnten sich daran, ihr Tun aus ihrem
Denken zu erklaren statt aus ihren Bedurfnissen (die dabei
allerdings im Kopf sich widerspiegeln, zum BewufStsein
kommen) -

und so entstand mit der Zeit jene idealistische
Weltanschauung,

die namentlich seit Untergang der antiken Welt die Képfe

beherrscht hat.

XHOEHEREREZ 76 Lz & W9 ShiRIT T CHEIMMIc, SO E SIEBICH D & Sz,

ANHIZASG 70T EASTbORBZ L W) ST 20BN T X,

AR7=bOFEE (ZENLIELHAAZTOIVEEMIZKI L, EFRICOEVIXT2) Mo L7e<
o TWhoT,

FIILZDORIIC L THhOBLEHRRIREAREE & HITEEN,

LEITER IR OB E LN 2 DA ZRL LS5 Z &2k ol

Sie herrscht noch so sehr, dafd selbst die

materialistischsten Naturforscher der Darwinschen Schule

&
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sich noch keine klare Vorstellung von der Entstehung des
Menschen machen kénnen,
weil sie unter jenem ideologischen Einflufd die Rolle nicht

erkennen,

die die Arbeit dabei gespielt hat.
COMRBIZNETH X DD TRERBNE LD,

ZDIDL =T 4 VHIROS > & HMEDRRIRBRBFEE TSI A, 204 T A X —ITEIN T,
NHBTE B D3> T SV T LIRS 2 3800 L2272,
WEIZIZAHOEIUZ SOV T OB BlEZ b H A RN TN D,
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FTETHEMERMEFEEZETTELLICARY, TTETEVAEZLPNT CTENEERTED LD
27> TWnho iz,
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L2vh, ZhUE, 20X bd THIHORRBEFIZBWTE 2T TlIL (FlxiX, BT RO 720
TZ 29 Tl)

FrB) & GBI A 9EN F OFE SN A2 FHE L2 ALISAD ADTFT [(DF DA LT) &
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* A [BHOEME LTEINE] 2& &, B ITAR#EZRRT AL oI/ ATRZ] T & ED
B 72 BAFR I AT 2
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TVWRVLDELTEOESZE] T74A4 ANy NGl 54 55 MEW21. S. 303
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Men became accustomed to explain their actions as arising out of thought instead
of their needs (which in any case are reflected and perceived in the mind); and so in
the course of time there emerged that idealistic world outlook which, especially
since the fall of the world of antiquity, has dominated men’s minds. It still rules
them to such a degree that even the most materialistic natural scientists of the
Darwinian school are still unable to form any clear idea of the origin of man,
because under this ideological influence they do not recognise the part that has been

played therein by labour

By the combined functioning of _ not only in each
_ men became capable of executing more and more

complicated operations, and were able to set themselves, and achieve, higher and
higher aims. The work of each generation itself became different, more perfect and
more diversified. Agriculture (2#) was added to hunting (3¥%%) and cattle
raising (4(&) ; then came spinning (#i#&), weaving (8T ), metalworking (& /@0
T), pottery (B2 2L4E) and navigation (#i8). Along with trade and industry, art
and science finally appeared. Tribes developed into nations and states. Law and
politics arose, and with them that fantastic reflection of human things in the human
mind — religion( AR DY EEZ AR DEDFIZEEMICRLI=ED). In the
face of all these images, which appeared in the first place to be products of the mind
and seemed to dominate human societies, the more modest productions of the
working hand retreated into the background, the more so since the mind that planned
the labour was able, at a very early stage in the development of society (for example,
already in the primitive family), to have the labour that had been planned carried out
by other hands than its own. All merit for the swift advance of civilisation was
ascribed to the mind, to the development and activity of the brain. Men became

accustomed to explain their actions as arising out of thought instead of their needs

1=
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(which in any case are reflected and perceived in the mind); and so in the course of
time there emerged that idealistic world outlook which, especially since the fall of
the world of antiquity, has dominated men’s minds. It still rules them to such a
degree that even the most materialistic natural scientists of the Darwinian school are
still unable to form any clear idea of the origin of man, because under this
ideological influence they do not recognise the part that has been played therein by

labour.

Die Tiere, wie schon angedeutet, verdndern durch ihre
Tatigkeit die aufdere Natur ebensogut, wenn auch nicht in
dem MafSe wie der Mensch, und diese durch sie vollzogenen
Anderungen ihrer Umgebung wirken, wie wir sahen, wieder

verandernd auf ihre Urheber zurtick.

T TRBW=LBY ., Bb £7-.
ABIFEETERWIZLTH, R0 ZOIFENC L > TN D AR E 2L S8,
EEENODOIEMIC L > THIEBZ ENZWOOBRBOEIT. T TICRZE I, ZALIEFES
L7e b DY OHEEER O FICRKIEH L oz ZhsE 5,

Denn in der Natur geschieht nichts vereinzelt.
HADORP TR E bZNET T L TR S LV 5 2L BARVSLTH S,

Jedes wirkt aufs andre und umgekehrt,

und es ist meist das Vergessen dieser allseitigen
Bewegung und Wechselwirkung, das unsre Naturforscher
verhindert,

in den einfachsten Dingen klarzusehn.

EARLEDTHLT X THOLOD EIZEA L, Eldfiicthobonb o A%,
ZLTCZOE) REHENER)ERBEERAEZENND 22,
DREARBZEEZLIXL - & L EAMEOREEZ I XGToNDTH D,

Wir sahen, wie die Ziegen die Wiederbewaldung von

Griechenland verhindern;
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in Sankt Helena haben die von den ersten Anseglern ans
Land gesetzten Ziegen und Schweine es fertiggebracht, die
alte Vegetation der Insel fast ganz auszurotten, und so den
Boden bereitet, auf dem die von spateren Schiffern und

Kolonisten zugefiihrten Pflanzen sich ausbreiten konnten.

SXCREBY . WEIEFY v ORMOEEE YT T b,

Eletr b e ALV TIE

B OEME I LRESGT LB R EIZZOBO L ENLOEKREITE A EEHIRIELLIZL
<.

bENDL DRRRAEETZLDH S Z LMD EEITHED Y 5 DT D2 Yl L7,

Aber wenn die Tiere eine dauernde Einwirkung auf ihre
Umgebung ausiiben, so geschieht dies unabsichtlich und ist,

fiir diese Tiere selbst, etwas Zufélliges.

L LB A 7= b ORISR EELZRIFT L LTH, ZHUIZREBERTS 2 L LI
AT TH- T,
NSO HLHEHIZE S TIIZD ELBRN R L72DTH D,

Je mehr die Menschen sich aber vom Tier entfernen, desto
mehr nimmt ihre Einwirkung auf die Natur den Charakter
vorbedachter, planmaéafSiger, auf bestimmte, vorher bekannte

Ziele gerichteter Handlung an.

L ZANANHDBEDH HIESPURES DT L, BRITHT 5% OB,
HHEMLODLN> TWDRFED BT bic, FX B> TEIRINT, FHERZRITEIE VD
Pk EETET Lo TRUDLLIITRD,

Das Tier vernichtet die Vegetation eines Landstrichs, ohne

zZUu wissen, was es tut.
N DB D EARZIRZLLICL T, BOMPRICE LTWDNEES TIED2 > TWRLY,

Der Mensch vernichtet sie, um in den freigewordnen
Boden Feldfriichte zu sden oder Baume und Reben zu
pflanzen, von denen er weifs, dafs sie ihm ein Vielfaches der

Aussaat 1@iF ., FEFIZHLVH5$E einbringen werden.

AN BEARZRIZLLICT IR, TNUEH & OZEMIZEEZELS BASLT RU xS 5720
Tho T,

RN TENLRZDMELDONEEZ LZL L TINDEAIENI T EIFAMDIZTOI ETH
Do
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Er versetzt Nutzpflanzen und Haustiere von einem Land
ins andre und andert so die Vegetation und das Tierleben

ganzer Weltteile.

DIVTAE DS FE S % o5 T Do EHICBE S, £/2% 5725 2 & CHARBEROmAe
LU AEFEEZE LS E TV D,

Noch mehr.
ZHUENY TR,

Durch kunstliche Zuchtung werden Pflanzen wie Tiere
unter der Hand des Menschen in einer Weise verandert,

daf’ sie nicht wiederzuerkennen sind.
N&W72EREZ S LT, BEWIABOFETCENLEDLNALRE TICELEE LTV D,

Die wilden Pflanzen, von denen unsre Getreidearten

abstammen, werden noch ver- js52| gebens gesucht.
BAEOB OGBSI 1= B EDRME, A2 ITVERIELHSRATNDEHY SEFL,

Von welchem wilden Tier unsre Hunde, die selbst unter
sich so verschieden sind,
oder unsre ebenso zahlreichen Pferderassen abstammen,

ist noch immer streitig.

R E 5 LOMTE ZHNEEDMEL b DBAED RS0,
HDHVIFELL BWEEHDOL WS HOBER, CARBAEEM LK LT, WEFICHSETO
WD TH D,

FCIRRL7ZE 910, ARIZEICTIEAWC LTS, 8L Z0EEc L > CTHYDIMNCH D H
KaEBLEED,

ZLTCENIC L - TR X SNEBBEOSLITHOZOLEOREA [@WHEY) [CKIERLTE
haeZbs¥5,
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* D3 MEROWEIHEER] 215 LD TH S,
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(T72bb) i, H2HEOED ZRSRL TR, BORAZ2 L TWDONERE LTV,
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2B TH-T,
ZINBIEEINEEOMELOLORETELINEE NI ZEEMoTHILETHD Y,
k¥ ZDNRZTZI706HME NRIEDEVDBIBEED ., ZRBRIZDMXDELEDIZHLR>TN
BDTH BB,
ZDNRFTTFTTEOoTWBZ ElE. B BT,
[H D EHANDOE)E P IFIIMER TABOZNIERNTH D] Vs 2L THD,
Iz, H—mEEMmIo,
ZDEHI. DO DFTIE. ABIZE2AREELHWOZNEIZHBRIZZR LRV HBVnREN
EEDNTVBHA, ZHUEZZ T TIERY TR,
ANENIAM OB N RCFE S % H DT DO FICE LE X, Tl k> TEOHF 2K
O EBMOETEREEZ2D (20T D],
FNTET TR,
A DOFHIZ A T-HEHRE L, ARICET ST, TREARLDTHS TN RNEE
BEINTLEIZELD D,
Fox NEREDE L TWDHREDITIZ/R > TW D BARYIT BE) L TATLRELETHD,
RIFZFNBEDOFRTHFEL IR > TNEDTH BN, TORRLEREICHEOZNETH, Fix A
D> TN D S DDOHIEIT EARBEIMIZ > T-0ME. SRBwmS P THONLRN HNWTH 5,

Animals, as has already been pointed out, change the environment by their
activities in the same way, even if not to the same extent, as man does, and these
changes, as we have seen, in turn react upon and change those who made them. In
nature nothing takes place in isolation. Everything affects and is affected by every
other thing, and it is mostly because this manifold motion and interaction is
forgotten that our natural scientists are prevented from gaining a clear insight into
the simplest things. We have seen how goats have prevented the regeneration of
forests in Greece; on the island of St. Helena, goats and pigs brought by the first
arrivals have succeeded in exterminating its old vegetation almost completely, and

so have prepared the ground for the spreading of plants brought by later sailors and
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colonists. But animals exert a lasting effect on their environment unintentionally and,
as far as the animals themselves are concerned, accidentally. The further removed
men are from animals, however, the more their effect on nature assumes the
character of premeditated, planned action directed towards definite preconceived
ends. The animal destroys the vegetation of a locality without realising what it is
doing. Man destroys it in order to sow field crops on the soil thus released, or to
plant trees or vines which he knows will yield many times the amount planted. He
transfers useful plants and domestic animals from one country to another and thus
changes the flora and fauna of whole continents. More than this. Through artificial
breeding both plants and animals are so changed by the hand of man that they
become unrecognisable. The wild plants from which our grain varieties originated
are still being sought in vain. There is still some dispute about the wild animals from
which our very different breeds of dogs or our equally numerous breeds of horses

are descended.

Es versteht sich tibrigens von selbst, daf5 es uns nicht
einfallt, den Tieren die Fahigkeit planmafdiger, vorbedachter

Handlungsweise abzustreiten.

XV x, BICH L0 UOEB Z BRI RITEIO 2T 5NN H L L2 BETDH
EN, DO OERTHEZATIEIRNI LTI EFTHARN,

Im Gegenteil.

Wz,

Planmafsige Handlungsweise existiert im Keime schon
Uberall,

wo Protoplasma, lebendiges Eiweifd existiert und reagiert,

d.h. bestimmte, wenn auch noch so einfache Bewegungen

als Folge bestimmter Reize von aufSen vollzieht.

JFESE D AEE TWSEADBUEL, OIS LTV S—F Wi, 72& 2 EARMEH
TREENC HE L,
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HEEDER ZHEEDHN S DRI DORER L LTB IR TNWA—L ZATIZEZ T EHEZRLT
BTN D & ZATT TICHFERIITFEL TV 5D,

Solche Reaktion findet statt, wo noch gar keine Zelle,

geschweige eine Nervenzelle, besteht.
20 & AR RIEIE ARSI S M — 0 b TE B A > TVAVEATIZRI 5TV,

Die Art, wie insektenfressende Pflanzen ihre Beute
abfangen, erscheint ebenfalls in gewisser Beziehung als

planméfdig, obwohl vollstandig bewufitlos.

BREMWIENE L6200 b, Eo{EEHRNTHD LTV A,
HHLRTIIREVFENR DL LTERATV D,

Bei den Tieren entwickelt sich die Fahigkeit bewufSter,
planméfdiger Aktion im Verhéltnis zur Entwicklung des
Nervensystems und erreicht bei den Sdugetieren eine schon

hohe Stufe.

W OLEITIL, B - AR TEIORE X, MRROFEEICHM L THREL TR,
B TIIZX OO CTEHEOERMICE TEL TS,

Auf der englischen Fuchsparforcejagd kann man téglich
beobachten, wie genau der Fuchs seine grofse Ortskenntnis
zu verwenden weifS, um seinen Verfolgern zu entgehn, und
wie gut er alle Bodenvorteile kennt und benutzt, die die

Fahrte unterbrechen.

A XY ZTOIFFY O IWINZIE, IBFEEZEND 72D B4 OENRBIE O M E & A 7RI B
WCRIATAZ R TEDD, BODORMZLS L ET7200H 505 OF%E2 EARIZELS bE E A
AT 20%, bhbhiiEH THLBIETLIZ N TX D,

Bei unsern im Umgang mit Menschen héher entwickelten
Haustieren kann man tagtaglich Streiche der Schlauheit
beobachten, die mit denen menschlicher Kinder ganz auf

derselben Stufe stehn.

AN ERWZE LS LIZL > Tho L mEDENZ LT T4 HORHITIT, MEOWTLAER
DEIBETE LD, ZTNHIEFESTLSAMOFLEDNTH LR CKEIZH S,

Denn wie die Entwicklungsgeschichte des menschlichen
Keims im Mutterleibe nur eine abgektirzte Wiederholung der
millionenjahrigen korperlichen Entwicklungsgeschichte

unsrer tierischen Vorfahren, vom Wurm angefangen,
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darstellt, so die geistige Entwicklung des menschlichen
Kindes eine, nur noch mehr abgekirzte, Wiederholung der
intellektuellen Entwicklung derselben Vorfahren,

wenigstens der spéteren.
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Aber alle planmafdiige Aktion aller Tiere hat es nicht
fertiggebracht, der Erde den Stempel ihres Willens

aufzudrucken.
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Dazu gehorte der Mensch.
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It goes without saying that it would not occur to us to dispute the ability of
animals to act in a planned, premeditated fashion. On the contrary, a planned mode
of action exists in embryo wherever protoplasm, living albumen, exists and reacts,
that is, carries out definite, even if extremely simple, movements as a result of
definite external stimuli. Such reaction takes place even where there is yet no cell at
all, far less a nerve cell. There is something of the planned action in the way
insect-eating plants capture their prey, although they do it quite unconsciously. In
animals the capacity for conscious, planned action is proportional to the
development of the nervous system, and among mammals it attains a fairly high
level. While fox-hunting in England one can daily observe how unerringly the fox
makes use of its excellent knowledge of the locality in order to elude its pursuers,

and how well it knows and turns to account all favourable features of the ground that
-76.
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cause the scent to be lost. Among our domestic animals, more highly developed
thanks to association with man, one can constantly observe acts of cunning on
exactly the same level as those of children. For, just as the development history of
the human embryo in the mother’s womb is only an abbreviated repetition of the
history, extending over millions of years, of the bodily development of our animal
ancestors, starting from the worm, so the mental development of the human child is
only a still more abbreviated repetition of the intellectual development of these same
ancestors, at least of the later ones. But all the planned action of all animals has
never succeeded in impressing the stamp of their will upon the earth. That was left

for man.

Kurz, das Tier benutzt die &ufSere Natur blof5 und bringt
Anderungen in ihr einfach durch seine Anwesenheit
zustande;

der Mensch macht sie durch seine Anderungen seinen

Zwecken dienstbar, beherrscht sie.
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Und das ist der letzte, wesentliche Unterschied des
Menschen von den ubrigen Tieren, und es ist wieder die

Arbeit, die diesen Unterschied bewirkt.!

{13 Am Rande des Manuskripts ist mit Bleistift vermerkt: »Veredlung«
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Schmeicheln wir uns indes nicht zu sehr mit unsern

menschlichen Siegen Uber die Natur.
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Fur jeden solchen Sieg racht sie sich an uns.
5 LEBRHOROZ Lo, BRbhbhic @y 5,

Jeder hat in erster Linie zwar die Folgen, auf die wir
gerechnet,

aber in zweiter und dritter Linie hat er ganz andre,
unvorhergesehene Wirkungen, die nur zu s4s3| oft jene ersten

Folgen wieder aufheben.
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Die Leute, die in Mesopotamien, Griechenland, Kleinasien
und anderswo die Walder ausrotteten, um urbares Land zu
gewinnen, trAumten nicht, dafs sie damit den Grund zur
jetzigen Verédung jener Lander legten, indem sie ihnen mit
den Waldern die Ansammlungszentren und Behélter der

Feuchtigkeit entzogen.
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vernutzten, ahnten nicht, dafs sie damit der Sennwirtschaft
auf ihrem Gebiet die Wurzel abgruben;

sie ahnten noch weniger, dafd sie dadurch ihren
Bergquellen fuir den grofditen Teil des Jahrs das Wasser
entzogen, damit diese zur Regenzeit um so wultendere

Flutstréme Uber die Ebene ergiefSen kénnten.
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Die Verbreiter der Kartoffel in Europa wufSten nicht, dafs
sie mit den mehligen Knollen zugleich die Skrofelkrankheit
verbreiteten.
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Und so werden wir bei jedem Schritt daran erinnert,

daf’ wir keineswegs die Natur beherrschen, wie ein
Eroberer ein fremdes Volk beherrscht, wie jemand, der
aufder der Natur steht - sondern dafs wir mit Fleisch und
Blut und Hirn ihr angehéren und mitten in ihr stehn, und
daf’ unsre ganze Herrschaft tiber sie darin besteht, im
Vorzug vor allen andern Geschoépfen ihre Gesetze erkennen

und richtig anwenden zu kénnen.
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Let us not, however, flatter ourselves overmuch on account of our human
victories over nature. For each such victory nature takes its revenge on us. Each
victory, it is true, in the first place brings about the results we expected, but in the
second and third places it has quite different, unforeseen effects which only too
often cancel the first. The people who, in Mesopotamia, Greece, Asia Minor and

elsewhere, destroyed the forests to obtain cultivable land, never dreamed that by
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Und in der Tat lernen wir mit jedem Tag ihre Gesetze richtiger verstehn und die ndheren und
entfernteren Nachwirkungen unsrer Eingriffe in den herkémmlichen Gang der Natur erkennen.

Namentlich seit den gewaltigen Fortschritten der Naturwissenschaft in diesem Jahrhundert

removing along with the forests the collecting centres and reservoirs of moisture
they were laying the basis for the present forlorn state of those countries. When the
Italians of the Alps used up the pine forests on the southern slopes, so carefully
cherished on the northern slopes, they had no inkling that by doing so they were
cutting at the roots of the dairy industry in their region; they had still less inkling
that they were thereby depriving their mountain springs of water for the greater part
of the year, and making it possible for them to pour still more furious torrents on the
plains during the rainy seasons. Those who spread the potato in Europe were not
aware that with these farinaceous tubers they were at the same time spreading
scrofula. Thus at every step we are reminded that we by no means rule over nature
like a conqueror over a foreign people, like someone standing outside nature — but
that we, with flesh, blood and brain, belong to nature, and exist in its midst, and that
all our mastery of it consists in the fact that we have the advantage over all other

creatures of being able to learn its laws and apply them correctly.

werden wir mehr und mehr in den Stand gesetzt, auch die entfernteren natirlichen

Nachwirkungen wenigstens unsrer gewdhnlichsten Produktionshandlungen kennen und damit
beherrschen zu lernen. Je mehr dies aber geschieht, desto mehr werden sich die Menschen
wieder als Eins mit der Natur nicht nur fihlen, sondern auch wissen, und je unmdglicher wird jene
widersinnige und widernatirliche Vorstellung von einem Gegensatz zwischen Geist und Materie,

Mensch und Natur, Seele und Leib, wie sie seit dem Verfall des klassischen Altertums in Europa

aufgekommen und im Christentum ihre héchste Ausbildung erhalten hat.
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Und in der Tat lernen wir mit jedem Tag ihre Gesetze
richtiger verstehn und die ndheren und entfernteren
Nachwirkungen unsrer Eingriffe in den herkémmlichen

Gang der Natur erkennen.
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Namentlich seit den gewaltigen Fortschritten der
Naturwissenschaft in diesem Jahrhundert werden wir mehr
und mehr in den Stand gesetzt, auch die entfernteren
natirlichen Nachwirkungen wenigstens unsrer
gewodhnlichsten Produktionshandlungen kennen und damit

beherrschen zu lernen.
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Je mehr dies aber geschieht, desto mehr werden sich die
Menschen wieder als Eins mit der Natur nicht nur fihlen,
sondern auch wissen, und je unmoglicher wird jene
widersinnige und widernattirliche Vorstellung von einem
Gegensatz zwischen Geist und Materie, Mensch und Natur,
Seele und Leib, wie sie seit dem Verfall des klassischen
Altertums in Europa aufgekommen und im Christentum

ihre hochste Ausbildung erhalten hat.
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And, in fact, with every day that passes we are acquiring a better understanding of
these laws and getting to perceive both the more immediate and the more remote
consequences of our interference with the traditional course of nature. In particular,
after the mighty advances made by the natural sciences in the present century, we
are more than ever in a position to realise, and hence to control, also the more
remote natural consequences of at least our day-to-day production activities. But the
more this progresses the more will men not only feel but also know their oneness
with nature, and the more impossible will become the senseless and unnatural idea
of a contrast between mind and matter, man and nature, soul and body, such as arose
after the decline of classical antiquity in Europe and obtained its highest elaboration

in Christianity.
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Aber was sind die Skrofeln gegen die Wirkungen, die die
Reduktion der Arbeiter auf Kartoffelnahrung auf die
Lebenslage der Volksmassen ganzer Ladnder hatte, gegen die
Hungersnot, die 1847 im |4s4| Gefolge der Kartoffelkrankheit
Irland Dbetraf, eine Million kartoffel- und fast nur
kartoffelessender Irldnder unter die Erde und zwei Millionen
uber das Meer warf?
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It required the labour of thousands of years for us to learn a little of how to
calculate the more remote natural effects of our actions in the field of production,
but it has been still more difficult in regard to the more remote social effects of these
actions. We mentioned the potato and the resulting spread of scrofula. But what is
scrofula compared to the effects which the reduction of the workers to a potato diet
had on the living conditions of the popular masses in whole countries, or compared
to the famine the potato blight brought to Ireland in 1847, which consigned to the
grave a million Irishmen, nourished solely or almost exclusively on potatoes, and
forced the emigration overseas of two million more? When the Arabs learned to
distil spirits, it never entered their heads that by so doing they were creating one of
the chief weapons for the annihilation of the aborigines of the then still undiscovered
American continent. And when afterwards Columbus discovered this America, he
did not know that by doing so he was giving a new lease of life to slavery (3R &%l %
£HDMZBHE), which in Europe had long ago been done away with, and laying the
basis for the Negro slave trade. The men who in the seventeenth and eighteenth
centuries laboured to create the steam-engine (ZX=4%B8) had no idea that they
were preparing the instrument which more than any other was to revolutionise social
relations throughout the world. Especially in Europe, by concentrating wealth in the
hands of a minority and dispossessing the huge majority, this instrument(CDEE
(&) was destined at first to give social and political domination to the bourgeoisie,
but later, to give rise to a class struggle (f5#%E745) between bourgeoisie and
proletariat which can end only in the overthrow of the bourgeoisie and the abolition
of all class antagonisms (FE#&kxfiZDBELL). But in this sphere too, by long and
often cruel experience and by collecting and analysing historical material, we are

gradually learning to get a clear view of the indirect, more remote social effects of
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our production activity, and so are afforded an opportunity to control and regulate

these effects as well.
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Bce CyIecTBOBABIIKE 0 CUX TOP CIIOCOObI IPOM3BOICTBA UMENH B BULY TOIBKO
JIOCTHKEHHE OMIKaWIMX, Hauboiee HEMOCPEACTBEHHBIX MONE3HBIX d((PEKTOB
Tpyna. JlambHeifiiye e MOCIENCTBUS, MOSABISIONIUECS TONBKO IO3JHEE MU
OKa3bIBAIONINE JeHcTBUE Onarojaps MOCTENEHHOMY IOBTOPEHMIO M HAKOILIEHHIO,
COBEpIIEHHO He MPUHUMAIMCh B pacyeT. IlepBoHayanbHas oOIas cOOCTBEHHOCTD
Ha 3eMJII0 COOTBETCTBOBAJA, C OJHOM CTOPOHBI, TAKOMY YPOBHIO Pa3BUTHs JIOAEH,
KOTOPBIH BOOOIE OrpaHUUYMBAIl UX KPYro30p TEM, UTO JISKHUT HanOojee GIIU3KO, a ¢
AIPYrofi CTOPOHBI, OHa TPEANONArala HATHYHE M3BECTHOTO HM3JIMIIKA CBOGOIHBIX
3eMeJlb, KOTOPBIH MPE/IOCTABNIST H3BECTHBIH MPOCTOP /TSl OCTabIeHus BO3MOXKHBIX
JlypHBIX Pe3yIbTaTOB TOTO NPUMHUTHBHOTO X03sicTBa. Koraa oToT msnumex 32 73

1 cpobomueix B %L semens ObLl HcuepnaH, NMpUILIA B yHagoK U 06Lua;1
COOCTBEHHOCTb. A BCE CIIEJYIOIIME 32 HEM 00sIee BHICOKHE (hOPMBI IPOHU3BOJICTBA i
7. BT X &£ npusomwm EN TITS k paspenenuio 738 nacenenns £
R. A0 Ha pa3snuusble KIacchl X TEM CaMbIM K MPOTHBONONOKHOCTU ¥ XL MEKIy
rOCHO/CTBYIOIIMMH ¥ YTHETEHHBIMH KJaccaMH. B pesynbTaTe 5TOro HHTEpEC
rOCHO/CTBYIOIIEro Kiacca cTal ABMKYIIUM (haKTOPOM MPOU3BOJACTBA, MOCKOIBKY
noclefHee He OrpaHMYMBANIOCH 3ajaueil  Koe-Kak TOJNEpKUBATh  SKAIIKOE
CYIIECTBOBAHUE YIHETEHHEIX.
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HauGosee MOJIHO 3TO MPOBEJAEHO B TOCMHOACTBYIONIEM HbIHE B 3amajHoii 78 KR M

EBporne KalUTaIUCTUYECKOM crocobe IIPOU3BOJICTBA. OtnenbHele,
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rOCIO/ICTBYIONINE HaJl MPOU3BOJACTBOM U OOMEHOM KalHUTAIUCThl MOTYT 3a00TUTHCS
JUIIb O HauOoJiee HEOCPEICTBEHHBIX MOJIE3HBIX 3 dekTax cBoux aeiictBuii. boiee
TOTO, JaXKe caM ATOT MOJe3HBbIH 3PGEKT - MOCKOIbKY pedb HAET O MOJE3HOCTH
MIPOU3BOIMMOTO MM OOMEHHMBAEMOI'O TOBapa - COBEPUICHHO OTCTYHAeT Ha 3aTHHM
IJIaH, ¥ €IWHCTBEHHOW ABIDKYIIEW MPYKMHOW CTAaHOBUTCS MOJY4YeHHE MPHObLIN

MIPH MPOJIaXKeE.

All hitherto existing modes of production have aimed merely at achieving the
most immediately and directly useful effect of labour. The further consequences,
which appear only later and become effective through gradual repetition and
accumulation, were totally neglected. The original common ownership of land
corresponded, on the one hand, to a level of development of human beings in which
their horizon was restricted in general to what lay immediately available, and
presupposed, on the other hand, a certain superfluity of land that would allow some
latitude for correcting the possible bad results of this primeval type of economy.
When this surplus land was exhausted, common ownership also declined. All higher
forms of production, however, led to the division of the population into different
classes and thereby to the antagonism of ruling and oppressed classes. Thus the
interests of the ruling class became the driving factor of production, since production
was no longer restricted to providing the barest means of subsistence for the
oppressed people. This has been put into effect most completely in the capitalist
mode of production prevailing today in Western Europe. The individual capitalists,
who dominate production and exchange, are able to concern themselves only with
the most immediate useful effect of their actions. Indeed, even this useful effect —

inasmuch as it is a question of the usefulness of the article that is produced or
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exchanged — retreats far into the background, and the sole incentive becomes the

profit to be made on selling.

Die Sozialwissenschaft der Bourgeoisie, die klassische politische Okonomie, beschéftigt sich
vorwiegend nur mit den unmittelbar beabsichtigten gesellschaftlichen Wirkungen der auf
Produktion und Austausch gerichteten menschlichen Handlungen. Dies entspricht ganz der
gesellschaftlichen Organisation, deren theoretischer Ausdruck sie ist. Wo einzelne Kapitalisten
um des unmittelbaren Profits willen produzieren und austauschen, kénnen in erster Linie nur die
nachsten, unmittelbarsten Resultate in Betracht kommen. Wenn der einzelne Fabrikant oder
Kaufmann die fabrizierte oder eingekaufte Ware nur mit dem ublichen Profitchen verkauft, so ist
er zufrieden, und es kimmert ihn nicht, was nachher aus der Ware und deren Kaufer wird. Ebenso
mit den naturlichen Wirkungen derselben Handlungen. Die spanischen Pflanzer in Kuba, die die
Walder an den Abhangen niederbrannten und in der Asche Dliinger genug fiir eine Generation
hochst rentabler Kaffeebaume vorfanden - was lag ihnen daran, daB nachher die tropischen
Regenglsse die nun schutzlose Dammerde herabschwemmten und nur nackten Fels
hinterlieBen? Gegenlber der Natur wie der Gesellschaft kommt bei der heutigen
Produktionsweise vorwiegend nur der erste, handgreiflichste Erfolg in Betracht; und dann
wundert man sich noch, daB die entfernteren Nachwirkungen der hierauf gerichteten Handlungen
ganz andre, meist ganz entgegengesetzte sind, dal3 die Harmonie von Nachfrage und Angebot in
deren polaren Gegensatz umschlagt, wie der Verlauf jedes zehnjahrigen industriellen Zyklus ihn
vorflhrt und wie auch Deutschland im »Krach« ein kleines Vorspiel davon erlebt hat; daB das auf
eigne Arbeit gegriindete Privateigentum sich mit Notwendigkeit fortentwickelt zur
Eigentumslosigkeit der Arbeiter, wahrend aller Besitz sich mehr und mehr in den Handen von
Nichtarbeitern konzentriert, daB3 [...] |Hier bricht das Manuskript ab|

Die Sozialwissenschaft der Bourgeoisie, die klassische
politische Okonomie, beschéftigt sich vorwiegend nur mit
den unmittelbar  beabsichtigten gesellschaftlichen
Wirkungen der auf Produktion und Austausch gerichteten

menschlichen Handlungen.
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Dies entspricht ganz der gesellschaftlichen Organisation,
deren theoretischer Ausdruck sie ist.
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Wo einzelne Kapitalisten um des unmittelbaren Profits

willen produzieren und austauschen, kénnen in erster Linie
nur die nachsten, unmittelbarsten Resultate in Betracht

kommen.
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Wenn der einzelne Fabrikant oder Kaufmann die
fabrizierte oder eingekaufte Ware nur mit dem tublichen
Profitchen verkauft, so ist er zufrieden, und es kiimmert ihn
nicht, was nachher aus der Ware und deren Kaufer wird.
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Ebenso mit den nattrlichen Wirkungen derselben

Handlungen.
Z ORI CAEMTRIO B ROERICOVTH, AL Th2,
Die spanischen Pflanzer in Kuba,

die die Walder an den Abhingen niederbrannten und in
der Asche Duinger genug fur eine Generation héchst
rentabler Kaffeebdume vorfanden -

was lag ihnen daran, dafd nachher die tropischen
Regenglisse die nun schutzlose Dammerde

herabschwemmten und nur nackten Fels hinterliefen?
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Gegenuber der Natur wie der Gesellschaft kommt bei der
heutigen Produktionsweise vorwiegend nur der erste,
handgreiflichste Erfolg in Betracht; und dann wundert man
sich noch, dafd die entfernteren Nachwirkungen der hierauf

gerichteten Handlungen ganz andre, meist ganz
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entgegengesetzte sind, dafs die Harmonie von Nachfrage und
Angebot in deren polaren Gegensatz umschlagt, wie der
Verlauf jedes zehnjahrigen industriellen Zyklus ihn vorfihrt
und wie auch Deutschland im »Krach+'« ein kleines Vorspiel
davon erlebt hat;

dafs das auf eigne Arbeit gegriindete Privateigentum sich
mit Notwendigkeit fortentwickelt zur Eigentumslosigkeit der
Arbeiter, wahrend aller Besitz sich mehr und mehr in den
Handen von Nichtarbeitern konzentriert, dafd [...] |Hier

bricht das Manuskript ab*?|
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Classical political economy, the social science of the bourgeoisie, in the main
examines only social effects of human actions in the fields of production and
exchange that are actually intended. This fully corresponds to the social organisation
of which it is the theoretical expression. As individual capitalists are engaged in
production and exchange for the sake of the immediate profit, only the nearest, most
immediate results must first be taken into account. As long as the individual
manufacturer or merchant sells a manufactured or purchased commodity with the
usual coveted profit, he is satisfied and does not concern himself with what
afterwards becomes of the commodity and its purchasers. The same thing applies to
the natural effects of the same actions. What cared the Spanish planters in Cuba,
who burned down forests on the slopes of the mountains and obtained from the
ashes sufficient fertiliser for one generation of very highly profitable coffee trees —

what cared they that the heavy tropical rainfall afterwards washed away the
- 94 -
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unprotected upper stratum of the soil, leaving behind only bare rock! In relation to
nature, as to society, the present mode of production is predominantly concerned
only about the immediate, the most tangible result; and then surprise is expressed
that the more remote effects of actions directed to this end turn out to be quite
different, are mostly quite the opposite in character; that the harmony of supply and
demand is transformed into the very reverse opposite, as shown by the course of
each ten years’ industrial cycle — even Germany has had a little preliminary
experience of it in the “crash”; that private ownership based on one’s own labour
must of necessity develop into the expropriation of the workers, while all wealth

becomes more and more concentrated in the hands of non-workers; that
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Notes

1. In the 1870s, when this was written, British zoogeographer Philip Lutley
Sclater put forth the theory that a continent (he called "Lemuria™) existed which
reached from modern Madagascar to India and Sumatra — and this continent has

since submerged beneath the Indian Ocean.

FuRnoten von Friedrich Engels

@ Eine Autoritadt ersten Rangs in dieser Beziehung, Sir W. Thomson, hat
berechnet, daB nicht viel mehr als hundert Millionen Jahre verflossen sein kénnen
seit der Zeit, wo die Erde soweit abgekihlt war, dall Pflanzen und Tiere auf ihr leben

konnten. <=

113 Am Rande des Manuskripts ist mit Bleistift vermerkt: »Veredlung« <=

L'homme, lui aussi, nait par différenciation. Cela est vrai non seulement au sens
de l'individu, le développement s'opérant a partir de la cellule unique de I'oeuf
jusqu'a l'organisme le plus complexe que produise la nature, cela est vrai aussi au

sens historique. C'est le jour ou, aprés des millénaires de lutte, la main fut
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définitivement différenciée du pied et I'attitude verticale enfin assurée que I'homme
se sépara du singe, et que furent établies les bases du développement du langage
articulé et du prodigieux perfectionnement du cerveau, qui a depuis rendu I'écart
entre I'nomme et le singe infranchissable. La spécialisation de la main, voila qui
signifie l'outil, et l'outil signifie l'activité spécifiguement humaine, la réaction
modificatrice de I'nomme sur la nature, sur la production. Il est aussi des animaux au
sens étroit du mot: la fourmi, I'abeille, le castor, qui ont des outils, mais ce ne sont
que des membres de leur corps; il est aussi des animaux qui produisent, mais leur
action productrice sur la nature environnante est a peu prés nulle au regard de la
nature. Seul I'homme est parvenu a imprimer son sceau a la nature, non seulement en
déplacant le monde végétal et animal, mais aussi en transformant I'aspect, le climat
de son habitat, voire les plantes et les animaux, et cela a un point tel que les
conséquences de son activité ne peuvent disparaitre qu'avec le dépérissement général
de la terre. S'il est parvenu a ce résultat, c'est d'abord et essentiellement grace a la
main. Méme la machine a vapeur, qui est jusqu'ici son outil le plus puissant pour
transformer la nature, repose en derniere analyse, parce que c'est un outil, sur la
main. Mais la téte a accompagné pas a pas I'évolution de la main; d'abord vint la
conscience des conditions requises pour chaque résultat pratique utile et plus tard,
comme conséquence, chez les peuples les plus favorisés, l'intelligence des lois
naturelles qui conditionnent ces résultats utiles. Et avec la connaissance rapidement
grandissante des lois de la nature, les moyens de réagir sur la nature ont grandi aussi;
la main, a elle seule, n‘aurait jamais réalisé la machine a vapeur si, corrélativement,
le cerveau de I'homme ne s'était développé avec la main et a c6té d'elle, et en partie

grace aelle.

Avec I'nomme, nous entrons dans I'histoire. Les animaux aussi ont une histoire,

&

celle de leur descendance et de leur développement progressif jusqu'a leur état actuel.
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Mais cette histoire, ils ne la font pas, et dans la mesure ou ils y participent, c'est sans
qu'ils le sachent ni le veuillent. Au rebours, plus les hommes s'éloignent des
animaux au sens étroit du mot, plus ils font eux mémes, consciemment, leur histoire,
plus diminue Il'influence d'effets imprévus, de forces incontrolées sur cette histoire,
plus précise devient la correspondance du résultat historique avec le but fixé
d'avance. Si cependant nous appliquons ce critérium a I'histoire humaine, méme a
celle des peuples les plus développés de notre temps, nous trouvons qu'ici encore
une disproportion gigantesque subsiste entre les buts fixés d'avance et les résultats
obtenus, que les effets inattendus prédominent, que les forces incontrdlées sont
beaucoup plus puissantes que celles qui sont mises en oeuvre suivant un plan. Il ne
peut en étre autrement tant que I'activité historique la plus essentielle des hommes,
celle qui les a élevés de l'animalité & I'humanité et qui constitue le fondement
matériel de tous leurs autres genres d'activité, la production de ce dont ils ont besoin
pour vivre, c'est a dire aujourd'hui la production sociale, reste soumise au jeu des
effets non intentionnels de forces non contrdlées et n'atteint que par exception le but
voulu, mais aboutit le plus souvent au résultat contraire. Dans les pays industriels les
plus avancés, nous avons dompté les forces de la nature et les avons contraintes au
service des hommes; nous avons ainsi multiplié la production & l'infini, si bien
gu'actuellement un enfant produit plus qu'autrefois cent adultes. Et quelle en est la
conséquence? Surtravail toujours croissant et misere de plus en plus grande des
masses, avec, tous les dix ans, un grand krach. Darwin ne savait pas quelle apre
satire de I'humanite, et spécialement de ses concitoyens il écrivait quand il
démontrait que la libre concurrence, la lutte pour la vie, célébrée par les économistes
comme la plus haute conquéte de I'histoire, est I'état normal du regne animal. Seule
une organisation consciente de la production sociale, dans laquelle production et
répartition sont planifiées peut élever les hommes au dessus du reste du monde

anima; au point de vue social de la méme facon que la production en général les a
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élevés en tant qu'espece. L'évolution historique rend une telle organisation de jour en
jour plus indispensable, mais aussi de jour en jour plus réalisable. D'elle datera une
nouvelle époque de I'histoire, dans laquelle les hommes eux mémes, et avec eux
toutes les branches de leur activité, notamment les sciences de la nature, connaitront

un progres qui rejettera dans I'ombre la plus profonde tout ce qui I'aura precédé.

L'ETAT SAUVAGE

1.-- Stade inférieur Enfance du genre humain qui, vivant tout au moins en partie
dans les arbres, et cela seul explique qu'il se soit maintenu malgré les grands fauves,
résidait encore dans ses habitats primitifs, les foréts tropicales ou subtropicales. Des
fruits avec ou sans écorce, des racines servaient a sa nourriture; le résultat principal
de cette époque, c'est I'élaboration d'un langage articulé. De tous les peuples dont on
a connaissance durant la période historique, aucun n'appartenait plus a cet état
primitif. Bien qu'il ait pu s'étendre sur de nombreux milliers d'années, nous ne
pouvons le prouver par des témoignages directs; cependant, une fois accordé que
I'nomme descend du régne animal, il devient inévitable d'admettre cette période de

transition.

2.--Stade moyen Il commence avec la consommation de poissons (aussi bien que
de crustacés, de coquillages et autres animaux aquatiques) et avec l'usage du feu. Les
deux choses vont de pair, car la consommation de poissons n'est rendue pleinement
possible que par l'usage du feu. Mais grace a cette nouvelle alimentation, les
hommes s'affranchissent du climat et des lieux; en suivant les fleuves et les cotes, ils
ont pu, méme a I'état sauvage, se répandre sur la majeure partie de la terre. La
diffusion sur tous les continents des outils de pierre grossierement travaillés et non
polis de la premiere époque de l'age de la pierre, connus sous le nom de

paléolithiques et appartenant tous ou pour la plupart a cette période, témoigne de ces
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migrations. L'occupation de zones nouvelles, aussi bien que l'instinct de découverte
et d'invention constamment en éveil et la possession du feu par frottement, ont
procuré de nouveaux moyens de subsistance, tels que les racines et les tubercules
féculents, cuits dans des cendres chaudes ou dans des fours creusés & méme la terre,
tels que le gibier aussi, qui, avec l'invention des premieres armes, la massue et la
lance, devint un appoint occasionnel de nourriture. Il n'y a jamais eu de peuples
exclusivement chasseurs comme ils figurent dans les livres, c'est a dire de peuples
qui vivent seulement de la chasse; car le produit de la chasse est beaucoup trop
aléatoire. Par suite de la précarité persistante des sources d'alimentation, il semble
que le cannibalisme apparait a ce stade pour se maintenir longtemps apres. Les
Australiens et beaucoup de Polynésiens en sont encore, de nos jours, a ce stade

moyen de I'état sauvage.

3.--Stade supérieur Il commence avec l'invention de I'arc et de la fleche, grace
auxquels le gibier devint un aliment régulier, et la chasse, une des branches normales
du travail. L'arc, la corde et la fleche forment déja un instrument tres complexe, dont
I'invention présuppose une expérience prolongée, répétée, et des facultés mentales
plus aiguisees, donc aussi la connaissance simultanée d'une foule d'autres inventions.
Si nous comparons les peuples qui connaissent bien l'arc et la fleche, mais ne
connaissent pas encore la poterie ( de laquelle Morgan date le passage a I'état
barbare ), nous trouvons deja, de fait, quelques premiers établissements en villages,
une certaine maitrise de la production des moyens d'existence, des récipients et des
ustensiles de bois, le tissage a la main ( sans métier ) avec des fibres d'écorce, des
paniers tressés d'écorce ou de jonc, des outils de pierre polie ( néolithiques ). La
plupart du temps, le feu et la hache de pierre ont déja fourni la pirogue creusée dans
un tronc d'arbre et, dans certaines régions, des poutres et des planches pour la

construction d'habitations. Nous trouvons par exemple tous ces progrés chez les
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Indiens du nord ouest de I'Amérique, qui connaissent bien I'arc et la fleche, mais non
la poterie. L'arc et la fleche ont été, pour I'état sauvage, ce qu'est I'épée de fer pour

I'dge barbare et I'arme & feu pour la civilisation: I'arme décisive.

f) Social brain,( revisited) tt&NEH
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I was the first to point out and to examine critically this twofold

nature of the labour contained in commodities.

BRIZEFENSFEHO O _—EMMEE (FERMMELKIRME) (&, FAITEoTELH THHMIHEHSn=
DTHB.

(12) <Siehe Band 13, S. 22, 23 und passim> [#FZ#t31]
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V7 ZLNENMSIE, 7o " @Mk >£ v, TEAENARTE) & TR AR & oXBIAHREICIER S
ol VNI HER DY 9,

FE O B DSHAMIAESIBIZE > TN E Z AT, HEiER2b0% [HE] (RAIR) OoEE\woZ &
T “BEHAD” MDY ZENRTELIPOIIITHEBLTHEEELZ L R b LivERA, UL, MifED “%E
W Zip It b Evic THiG A8 OR2R5 oIk, BEHEICMD Z LIXTEEtA, BARA 5@ 0ORrERfH
TR CERIC S Z LA TE 2T LT, A 8 I8 IARHEIT B O 10 BTN 35 Loy, BEED 12
IRE (] 55 8) | A HE ST By 0D 10 BRI A0 LanZe HZpus Ly, 2O WS i 2 LT TGI8 ) (TR 2 &2 BE L 72
TR FHADOT, RN AFZB LD b OIFESEICHKE 2 ETHIET 2D FIiEWw i o cd ) (92-93 H)

2.
F O EFET AEMmZER] w % Hilbert ZEf O MR F 72 1 TG RRIK T & T 5,
HAREENE L, IR TilE, BRBROELSDODEFETHD, T72bb, IS2ZT1eENTH D,
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fE % DR Zx, & L, 2210, IWRATAE, iEOELEEET LI DTS,
IO ERERT Gestalt B EGE L. ZOEMZEMZw = G(xq, %4, ., 2,) ET D,
Z DX 57 Gestalt BIEGIE. BEBAOZRME A~ OFES 2 EREICT 5, Tz, ZOEMLZERIZ, FE
B OB IRGE S AV, PO ATREZRBIS & LT Ry,
Z OFEE ORI B R L OME 2 ORgaAEFEIC B DS ES R 2, EnEh, HBX U, &
T5 & ZOHSMEGBERRA L. RO XD IZERIND,
_oH
0x;
ZOLE, HEORIFERFMHIZ, & 2E 1 BT 24 HETHILIND, ZOE ORI BRI,
H < 24ATOHIKISGHELEZ TS LU,
Lo T,

Hi

H= hixi
TRIND,
P ORIE, T70bb, FEEMwlX, ZOHEDETH D,

ZOHRTIBVTIRIE S D EATREEL L T 5,
Z 21T, JA%® method of Lagrange multiplier (7 77 ¥ = OREFENE) %5,

Z 2T, maxfw}t 95 &

do _ ow 18 0
dx;, O0x; T
Lo T
ow — A
ox, ¢
Thebb
(5)
_ \ox,
h, = 1

£2E, FCOOHEERBETERFOERZ AT

(6) (&)

TR
ox;
TR b, WOEH BT BREE OB 5 LR Th 2 ENBERRA A5 2,
) ) G )
1 = 2 = eee — k4 = cee — n
G @ G (@)
1 2 1 n

3.
TS N7, B & IR ERRTHY . £, BEEFELR D, B EEZ O 61,
iU, BARRH AT EN MR B 72N TIZZR WD,
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MRHIANEFHE EHEMUBEFBORRIZDONT (2)
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FRK25410H25H
Uit HE

Y
BFIC LT, oz sid Z Bk, SRS @, pEims#icsid 2 FRICBT 2 ok
ThH Y FEHLE T, Z OB 5 P8R APE DSBS R &+ 5 N BMR R TH B,

1.

EIE EESKFAEEE X, 201 349 A 1 AR/ KB TEARREREE] 2T, koEN
THEfE S,

B 145 22~ 7 2@k s | iERAEBRETE 1990 4Fp p 92-93 [ZHBW T, BERPRT, Fhigm
R 5518 % e WL BE S B R R & 3R o T iR A L T,

b7 ZLARNZIE, [97B0 B >F 0, TEARAERTE) & TR ARTE) & ORI FMEICHE S
ol WIOHEERD Y £,

G B D ZEMEAR DRI S RIS E > TN E 2 AT, HIERLbOE [HHE] (AIR) O&RLVoTzZ b
T BT CMBDT ZENRTELBPOLIICHEBLTHEEESZ L b ‘U b LhEti, LaL, flifEo “E
W st sz HISRAMIE ] ORRD b0, BEEICHD 2 LIFTEEE A, BERAAE I8 O R 2R H
IERFEF CERICM D Z e M TEHICLTH, fEEE D 8 WEH GBI IAFUEI B D 10 WA 35 &2y, BIEHED 12
HRE T 9 B L AR YE ST oD 10 RERIAXIZ L7 B2 &y, 2 9 WO R A2 LT [HiRAY 7)) (TR 72 5032 HE L 72
TR0 FHAOT, HIEMAREE VD b OFESICHE 22 & THIET 2 DIz o T (92-93 B)

A, BRI O N AEDIE L WERZ1BRT 5D ThH 5,

2.

EAGMD By [EATREERAO BN TH 220 E T, TERZREMLER] & LTE.
{8 % OPEILZ OFEORRFERE L LTE NS, | CAlSUE TEAGR] p67) % Hilbert 22 THE X, &
ERNC, TERZ2 MR 2R 2EH & /5, Hilbert 2 2k D X 9 12E£RT 5,

H % Hilbert ZZMOEEMRE 713G RK (21, %5, o, 2,) ET D, 2 2Tz, (XE 4 ORGLOBEZH DL,
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T LT D,

R 5% (EM) 75L&, ROSEHOREREZ L OHDDHNEROEERHTH 5,
NE1 AR TH D,

N2 RIEFESTH D,

N3 EFETH D,

ANER 4 TAF AT AONFRET-T,

N5 FETH D,

H 7 Hilbert ZZfE] TH 5 L1, ko (1) (1) BLO () OMEZEO>HLDEW I,
(I) x,y€H ODLx x+yeH BILPax e HTHY |
2y T7 v, B IZADT—DEE, RO SMEOMEZ o,
(1) (x+y)+z=2+(y+3)
(2) x+y=y+x
(3) x+0==x
(4) x4+ (—x)=0
(5) a(x+y) =ax+ay
(6) (a+B)x=ax+px
(7) (aB)x = a(B)x
(8) 1x=x
(1) x,94,2€H OLE WNH(x, ¢) € R ITRD 4 EHOME % FFD,
D (£x2)=>20{x,2)=0 x2=0
@ (x+y,3)= (x,2)+(y,3)
©® (ax,¢)= oz, y)
@ (x,4)=(y,x)
et RO 2EORXPEHIND,
(%, ay) = olx, y)
(x, 4 +2)= (x,4) +(x 2)
EHI, WO XTI VEARERSIND,
2]l = (=, x)
ZIT, KERY2UALYOREANEH NS,
(x, 4) =< lI=llll¢ll
72, a?=|a|? EBEmME LT

llox]|? = {ax, ax)

= a%(x, x)
= a?||x|?
= |a|?||x|?
nEHEND,
ZIZT, JNAOSEOMENENEIND,
) |lzll=20llx[l=0 ® x=0
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120 lox|l = |elll||

131z +yll < llxll + ll¢ll
FEEEZEM X 1% v,y €X  THRBEBIE d(x,y) =0 O L x| MBEOME x, > 2 ZETe,
WEENS J VA EEFRT D L. RO 3D, HREZEROMENEN S D,
(@ dxy)=20,dxy)=0 x=y
®) dxy) = d(y,x)
(© dx,y)= dx3)+ d(z,x)
RIZ, ZOHBEZERE dx,y) =llx—yll TEXRT DL, KO IFOMWENFEHIND,
fal  llx—gll20, lx-¢4ll=0 & x=y4

Mol llx—yll = lly — Il

Fed  llx—yll <llx—zll+ 1z -yl

(I H I35%EMTH D, HERKITTO L Ex, o WIURT D Z L2V ,)
KT, a—v—FE, BREYEOFHESY] a >0 IZL>TEHRT D,

{x,JcH: 2—v—% & m=z2n |x,—x,/<a.—0

ZDEFKIT. RO LD IR ER SN D,

F1]  BERKE0ELETIHEBES] apq, = 0.1a, (IZOWT, TIAF AT ZAOAHEMNS

|2, —x,.]l < @, €N

2] a1 =0da, <l — 24l < ae = |z, — 2,1 <

3] Mz, — 2.l < @1 = 01a, = |2, — 2,0l < @gsq = 0.1a,

(F) a—r—Fl0EHR KO SBOERILAETHD.,)

(A7) {x,3JcH:a2——% & m=2n |x,—x,]<e-0

(EE) {x,JcH: 2——% o m=2n |x,—x2,1<a,—0

(P H4E) {x,JcH: =2—>—% & m=2n |x,—x2,<a.—-0

T2, e BEXD a, 1TFEK a FEEETHD, INLOBMRE

{x,JcH: 2—>—% o mz2n |x,—x,l<a.<a,<e-0
EBFIE A 7—) PIELTFUEL O BV >Z &b nd,
Wiz, Zhbokz
{x,JcH: 2—>—% o mz=2n |x,—x,l<e<a,<a.,-0

ERIE GRIEHE) NIELTIUX (A7 —) BV LOZ &b nDd,

£-T
H 35%ETHHZ Lx bk a—r—Flc k> TEHRT D,

{x,}JcH: =2—>—%] = 3x€H:|x,—x| -0

EBR - H 75 Hilbert 22[f 72 51X DD Y N2,
2
= 2l 4 S gl — 3l — g2

||1(x+yr)
2
R
FON S D &L,
T, ko2 EBmE4 5L
lle — 41> = llxll* = 2¢x, o) + ll%ll*...©
lle + 4112 = llxl1? + 2¢x, o) + ll%l*...O
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EXO» S TFROZ5T1E, kOXEHD,
llx —»ll? = llx + ylI? = —4(x, »)

£oT
—llx = »ll? = —llx + »lI* + 4(x, y)
L7ehio> T
1 1
2l = gll? = — 2 llx + gl + (2, )
15T

1 2 1 2
— 71— l2 = =S (e + 92 — 45, )

L0, e Sl +5 gl BmAs &

1 2 1 2 1 2 1 2 2 2
SIxl® + S llgll® =2 llx = wll® = — 2 Al + ¢lI* = 2lixl° = 2llgll® - 4x, )

1 2 2 2 2
=~ Ul + 2¢x, ) + llgll” = 201xl" - 2ll¢ll” - 4(x, )

1
= =7 Gl = llgll* = 2¢x, y)

1 2 2
=7 UIxll® + ligll® + 24x, )

= e+ 2
= 2 Uz + gl

SNV SPUE: 2 N
21 1
=S+ 3@+ )

-

1 1
=ty xty)= Z(II%II2 + 2(x, y) + 1wl

—7 2x,y) 22T

llx —»ll* = llxll* — 2(x, ¢) + l4l*...@
AN

2(x, y) = ll=l* + llgll* — llx — »lI?
2516, Thzeb5NcRAT5 L

1
= 2 Ulll® + 2l + lgll® = llz = l® + llgl®)

1 1 1
J— 2 _ 2 _ _ 2
Sl + 5 gl = Zlle =

3.

H,R ZZh<h, Hilbert 22[HI JOEHZEM & L, £ OO 2 4 Hilbert 22 & 4%, Rl
I, BB NT, TOHETHEHShHE SN T, ToHE0E LD, MEAMEIL, &0t
KIERROIUTIZ D BT BORMBINEZR L T05D, | GRS TEAR] 69)
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[Podn & 2B PET 272 0Iid, I AMEZ AT 513030 TldZe < oo A& (272 g~ 26l FRAT i
Fhebb, thaifl M A A L2 v o, | CRESCE TEARG ) p77)

w O AEPE LIRGET 2 Bl sh ORIV EMIE ORI, 77206, ZDOHE0OE OFRMBINE
ETHE ENE. ZOH HHBR ~OFROEE DL, Tbb, ZOH5BE OSSR ERT
Gestalt B9 26 & L, w = G(xq, %, ..., x,) & Z OSMERAMEORK L 35,

ZZIC, BREROESEERENL L, IRZAFHIT, BRBOESOERTH D, T70bb, IRRTF41eNT
b5,

Z D X 57 Gestalt BI%GIE. BEEAO 728 2 ORGSO B2 EEEKICT 5, Tz, Z OREMmZEMIT,
FE DB RFES 2V, MO ATREZRBIE & LT H Uy,
2 OpgiOEEZx, & L, 22, IR TFAlE, EORGEE DM EEET LD ET D,
IERRICOH L iX, PEMITERICAIE SN D0 D EERKRICTHY . ARKICOH &%, 2 HRHICIR
ETIUL, FEmOAEITARTH 5,

FoT i, WiE LHERE oMo HIRMI T & L, ARRKITO Hilbert 22 a4 9,

M FIE A2 B4 HICEE LTk, 2Rll, 1 ¥ —ADREE, 1 =L O#fifRf, 1 hrog&Fx L)
Lo, ENOOME LIZENAHEE Shd, | CHIlESCE B4 p69)

TN, 1 X —RADWEE= Axy = 0xq, 1 =L OHRAI= Ax, = 0xy, 1 b Ofk= Axg = 023 Fx T
X, lx OMESEBRDT x,25,..,x1, DETHDIEE, Ax, =0x;, THDLIND,
#l %2 DRGSR DE 21, %9, 0,2, X, 2,20 GEA) 55,
1 2 Opgih O I lfEw, X, S AIE S LT, ROX I ITERSND,

ow

w, =
t0xy

4.

VIOV T 5,

Z DEE ORI B R L OME 2 ORGEAEREICBIT DSBS R 2, i, HBX U, &
THE. ZOHSHLETBREAIL, RO X DITERIND,

_0H

ox,

ZHUE, ROEDICHED D, Wz UL, HHRHD D BIZSES EN TV LR & 1X, 2ho
AEFEICLBEIR B, DF 0 B2 b RAESRGOL & T, RURELERT-ICOESEET D
DIZHER BRI CTH D, EWVH ZERFHEINTNWDEIDOTH D, | CalisCE TFRFEFHH) p 28)
ZOLE, HEORFEBRMHIE, e XE 1 BT 24 BRITHDLD, TO-EEORIEREIZ,
H < 24ATORIKISGRMHELEZTH KV,

Lo T,

U

H = /Lixi
TRIND,

P ZE I I8 1T 2 P st OF LB A ER Rw X, E0HEDETH D,
OB WTHRIE SN D EIREZAE T 5,
Z 21T, JAX1® method of Lagrange multiplier (7 77 > ¥ = OREFRETE) %5,
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@=W—A(H—Zhix¢>

=1
ZZ T, maxfw}t 95 &
dp  Ow

ax,i ax,i B Ah¢ =0

Lo T

ow

axi = A/ﬁ,t

TRbbH
/DL/,;:A/L/{,
LT

u;
A=—
#

F70E, E 4 OPFE AL O RE & LRI B OE 2 AT

w_(6)
M (o)
TR H, OB BN OB E LR Th 2 BRBRA 4152,
owr ow ow owr
L e e @
(5)

D XD ITHELEITBIT. TOHERED~ 7 v B BERE =T,

O G @)

-
—
-

—

e

Ay Ay

ThodrEE, [HHHEAMMEOMMEDO RN EZBET H201E, O L 2T, #2i LB R T B O E &,

F 7R 2 OEAMImE O ROE TSN LB R GBI RIIEZN R B R WD TH D, ) CGEIESUE [E A )

p75)

[& 2% P b OAMAE DL DO RG5O E N E N OAMEIC X T DT, B X 9 & F OREShO A 23 70 55 {85
T D HICFHE L ) CGEIESUE T84T p75)

Z ZiZ,

hy =, THIT, uy =u, 155, T, ROLUTHTITE D,

A OB s R STV 2 WNAWAREEAIED 2N EN O EITFEMP TH 5, WD IR,
FTRTCOMEAMIEIL, ZHICONRLENRZIL SN TV D BRSO L LS 25 L 5 REIFICB VT,
LMW Th D, ) HMSUE TRRFEFHE) p 25-26)

A — DRI OF B A2 FTeRdih, FoFE—F@Ric i ES LD 285mIE,. LA -> T, [F—o
() MfEDORNEZH > TWD, | CAESUE MEARGR] p75)

iz, TR—offiE] X, EEFARONTWETHAI D, () o7z (),

A
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AN TSN T8 1,

RN T7 M x, R & IXEBAMR CTH Y . o, BEEFFRV, FEEEZ2 O bIE,
ZhuE, BARRVE BB B 720 TR0 D,

FR OSBRI T, & OB T 5 AHA 7 7 — RN TFEET S,
ZZIT, PESADAR AR E A T —&x, >0 (IE) THEL.

STHREADO BRI, X;==>0 (F) &4%,

|4

1 %7t Bra Vector 2 (X;| TFL., BXO

1 %ot Ket Vector % | X;) TFET,
TTITL X = —1X) BEOIX) = —(X, | BbT LERT D,

(1£) Bra Vector, Ket Vector 1%, 7« 77 &FHFENOLHEA LT,
The Principles of Quantum Mechanics by P. A. M. Dirac OXFORD AT THE CLARENDON PRESS
A7 7 —HRERAUTKR O L HI2FRT,

Xy | = f(2,) 1X;)  (mod HEGHY NS5 1B, 4+ 4

I, HEOEANREENTH Y | AXBIEERAR L, F504A101%, ZETHY | EiEE

chz B oy X 1=12 0= 20K BE 1X,) =1V =2 b &,

ROZHITFERE 725,

(174 —H—/F=aY = bk CEIECE MEARH p71)
ZiE, M AN 8 % ik (modulo) & LT, 570 ORI A Ly, LR,
ZIT, ZHUIEERTE XD,
[~ DD HERKME EOBINZ D L EZHALNIT D, —UIOEREOEBEZRE L, Zha s
HT-OITIE, NIINDZ AN TV, =AAHIE, ZOBRICAZ L2 BR-TRE
— ZOELLEEIEOMO_p0— —ZENIND, T ERBRIC, PEORHME S, B0 H
56 DI SN2 TR b,
Cal s TEATR] pT1)
SEATIULTE ABCD 288 > C, 2D =7 JABC & JABD & I3FIZE 2P EEIZFE L TH 5, 7o
2B, JEZABIXFRI T, HTEPLmESBIREILTH D,
hE

/ABC=/ABD (mod [#if#)

EENT, mREEEE LT, IRLO SARITE L, i,
WIZ, HBIZOWT, ERER COESOAL L ENOWIE, %52 IEaHBEEK ] 5> O TiEie<,
INT Ry AT, EEORBEEELEEZRSL DI, BT /1FDOT 47 27 @ Bra Vector & Ket
Vector % 1 T THEMT 2 FET N2 T2 5, METERERR CO%S D4 & EIDOZHBERIL, Tid
» (1) Hfioe & (2) Kk L ORRICMEET 272012, x, =f(x,) THDETDH, 22T, F
FOENPEE TH Y, HEXAGEFELR L, F5ohA0i, SN THY | EMEEazERT b0
Th D,

BB D N
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1] A=A
2] A=B & B=A
3l A=BAB=C = A=C
BEEIE, BT E KL ENFIEL T, Gl L G2 EDHBEON 2 ENHLDOEV I,
o T, G EAFEHZ DN T
(1) BT 2,(X; =2, 1X;) (mod HRHIANFFE), i+ 4
(2) BXITE 2,(X; 1 =2, 1X;)  (mod HHERHIANFIFE), i+ 4
(3) WHE ©
Bl Gl: (X 1=2;,1Xy)
G2 :  x(X{ | =24 | X3)
GI®G2 @ (xg +23)(Xy | =25 | X3) + 24 | X3)
2T, (2) AT, RO 2] ko T, AUEEDEZ ANEZD &
T 1 X)) = 2,(X; |
XoT, EENLD
— (X | = =2, 1 X;)
Lo T, ML INEMZ AHEAE® % it X
e (Xi | =2, (X 1= 2,0 | Xp) — 2, 1 X;)
T7bb
(Xm — 2m )X 1= (2, — 2,) | X;‘)
L7=MMo>T, D0 a8 HT 5,
0(X; 1=01X;)
THUE, BHENIR o T T EITE LY,
RN EL, R ARAORE L D1k Th o7z,
HRA S E % ik & 3 2 R R OEEOICBET 2 A%
O (G1®G62)®G63=G1®(G2®G3)
@ G1®G2 =G2®G1
@ G1®G0 =G1
@ G1®GI =G0

GO2 OX;1=01X;) 0t
Gle x,(X;l=x,1X;): H{C
T2 x,(X; =2, 1X): KXt
Th D,
ZOFEEIX, NEE (7 —LR) BT L ERT,
Lo T, HBMFHEZ L LT DR OB IR (7 —LE) &7,
T, X l=2,1X;)  (mod HIZHIAMIFEN i# 7 TR Ti=4 L3d&. ZoRF,
XX =2, 1X,) TbE, 2,X; | =—2,X,| £725DT,

(X +2,)X; 1=0
TIT @+ x,) >0 THDEINE, X, 1=0 LERST X, =0 7225, ZHUT, BEMAFEIE LR
ZEEBWRTING, KHOITABIFE LR, Ko T, REFERUIML L2V, ZHUTROLEE
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%‘a—éo
[ AT BRI LTI S ey, [Rl—6E B X R — B8 IS & Qe S b Z L iddevy, | G

SO TEARGR ) p79)

6. Ml I A
A B ERIES 7R E I BARES ALY e
SEHBGFERM, 2, =fxy) THDHEE 2, K l=2,1X;) i#4 &5,
ZIZT, =2 2,=fx) =y, X;=A, X, =B LBITIE,
x(A| =y |B)
R ZHIFRD LD ITHD D,
[xBEMAhA = g BREWMB HDOWIE, xBORMAITyEOREMBICET 5,
(HRAT 20 = L= F&R 13 F£7213 20 = L OHEFRARIL 1 £ O ERICHET5,) |
AU TEARG p90) = Yy =f)THDLINL, ZoEE HFEAT
x2(A | = f(x) | B)
DT 0D, FEADREEI) (FEXIHUTETZRE) . A8 (FMERE) THoDHZ ENnhrd,

7.7 5 D YRR EI RS & E DR IZOWTia T D,

[Quidproquo (&Y HAYZ) | CEEE T&EAGM] p131) (X, ROBEFFL LY TV O 20 OFRLHE
False memory O A 1 = AL TEBAL X 9,
MBI L > THE 2D, BESRIBARTEIZ A > 2B OM A E £ 0 SardasikE clReE S s &
., REEL GO EICL 5T, DU2FEDE D & &, BRocilEN, e TLES, TH5L T,
750 OFLEA LT D (),

() YA ULE Susan A. Clancy 728 NIZ=A VT CHFEH SN ERB L H DOH

ZDA I =X LT Quidproquo (&0 HRR) BKALT HEEZ BID,
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X R SAEN DX 7
ER N S cABY = N R % R DR G AV

ZAUE, AR K D TIMBFZE DL BRI 2 A 5 | 1285
MEE ORI —RmPAR, AISEFTE, MEEE—IZ OV TOMHL

OTEERTE (WAl R X O9MAIE) 23R8 2 REEME: « T2 eS8 3 5,
S 1

ECAT MADIDEHRLBLIABETILILDSEDLSREADRKAICHEEIN S LS,
TEIFERE5ELSTNDDE R (Theory of Mind, ToM) | D 2782 47 E&[Baron-Cohen 5,
1985]1&. MBFZDTERIICB/EMYEZASREEZNH LN thEDLDONE T LHbINE
KEEZEETHEDT, A2 =T —EBHZ XA OBMAMNERZ R T SIS INMEE 1252
LT /REBDLDFZA—-5FIHLEELIFHES D, RIGEATE - HIERZE - RHADRE D=2
— WY —FYMILEITHRARIZESICHEWIIEEL, FEL TS, BISERIEF. AIEEEDIE R
HELUVIRESS. LAGEES LURIOMEE. Hit#KE., RRAEZHESINLOMBERYET—2
DIERIE. COTH R IDEE - FEEEZ XA OEYFENEBEZLLTEY .. TOMEET
FHEMHDEFEFTELTEFAELDBEENRET SN TLVS(Baron-Cohen et al, 1999;
Bachevalier, 2000),

8. 2(1979,1991)ICK > THEEIN - E RFEICHAON D BERR]L. I ahbEiESh
HREEABRIFLEREBRICEFEVODVTRIKABR T HILE. COTHERIOFELESR
THOIRMKIARDE KB ZBREIE D,
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It

RS ENDBDF T b

ZZCHEBROBRELSE ZLBRA L FTH D,

TGOS L\ O MOITT- 5 1%, Z ORENME < FEROBEREKFAN EETHD LEEZD
No, £z, RALDOEUERE OB ~DEAL TH D AR L B X bR D, /X7 a 78EHon
WRMETH D,

PEEL & 72 D 7o DI, AEWIL, ZNMERME S L TR ANZ72n LT, RRHRIZ K-> THE
SINDZOTRIFIUIZR BV, FRICEAZRLOTH, HMZR TR LT, fETHL Z LT TER
WV, ENBPADIRNEDTH L7 BIE, TOPIZEEN T DB R0 FEO S HIZITWn
7. LMo TERE, RALOMEA B L2V, ) CEECSUE TEAHR] p79)

ZOREOLIE, BFOWmRBTHEEL LUE, RO X DT D,

PASMIATEEAET UL, ZOHICEEN T LIHBLARH Y . FHO 5 BTN | FEhICEH
DD,

I CEEROIZ, BESIMENFET L, FEICHARS L L Th D,

PR L. ERTOBROME Ch 2 WEMKHN% TH & LIcHaMoEE % BEWRT 5,
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AP SO TEARG p119)
MEFEIER OEFIZBWT, EUANEERTHY, HUNEERTH- T, EMiEREL T 5,
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#8 ik &l e - N OBE - B &AL EREE -
=t (Bf) & F@ER—cE bz 5,
Mirror neuron,

Theory of mind (TOM) L-DE
FESRFRUERFR  fusiform cortex BHEEIRIE]

O0O00O00O00O0D0O0O0ODOO0ODOODODODOODOODODODOOOOO

#4 Evolution &h# DiE{l

MR AT 8 EATE-ENAT (RO —U, HEaE)
Communication social joint work

PR, SRFEESE. Sl (O&RE) FiaERESFFHAER — 28— a3 — Economy
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Upright walking or erect bipedalism, being able to use instruments by free forehands, through
which morphological changes of speech organs (to utter voices) and use of gesture-language that

led to the communication with collaborative labor and conversation to form human social society.

00000O0O0OOO0OOOOOOOO

HNEDBR~NDH N
TEE O A (Matching)

BEORE
PFC — Ri&EpHESIRE —  (REEIAY) mvoEshEy —  (BEikey) E#hEr

Labour (5718) A — H% — #H

Anteil der Arbeit an der Menschwerdung des Affen

Die Arbeit ist die Quelle alles Reichtums, sagen die

politischen Okonomen.

Sie ist dies - neben der Natur, die ihr den Stoff liefert,
den sie in Reichtum verwandelt.

Aber sie ist noch unendlich mehr als dies.

Sie ist die erste Grundbedingung alles menschlichen
Lebens, und zwar in einem solchen Grade, dafS wir in
gewissem Sinn sagen mussen:

Sie hat den Menschen selbst geschaffen.

B & N & OARBERXG] « -« -« « ZOERIXHZ LT 0T 1978 Tho,
BTAREZRIAT L7200, 2220 A7E0, THAHABN, AMIE BRI T8k TEREZ A
OB EEESE, BREXET D,

- ANEE TR & Tl & T L2 b o THRIZEL, BROFUISZL-> TV D,

(L) Sid. BROBAIZZE#RL, Tha2 ELLICHT 2828 ET L2 Th 5,

HARTHT 5B (R ISR EICRVHE 5 & BARIEIERAITEET D,
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N H@Bo =%5% & LT, cf. In DK Vol.1 [ @hEfz

O AHWEETRbLFEHZDOHL D

@ JEFE

@ Jrflxs

HHEICR o7 [, —Z0 TF)] 3EHOME TH DI 0, FBOEYMTHH 25—

ZOFT, BEEZEDV, WRLT, Z0XHT, HIT, HILWEINZES L TnE, Rk 2%
BL T, ZABRKROHA, RO~ LB ITHRBN TV 2T,
i —F « ZRAT - BFERE MO RE-E RO BRERAE ORZESRED D OF LW — 57
B & 558 L I & RSB E (H8)) - #i#1) >SHORE-SINOLORELEAHEL
D DHTDITIE LW HEHR ] BUETHoT, Thbb, Wl (1F¥) 0ins, B0
MOIFEEIIT, a3a=r—Ta a0 EBLE LTEORE, SENEENT, 22 OFERELBIAE
9 (communicate) chance EL % & & bIZ, [FHil 2bO5EAMEHT L1k s—>
U boXoiz, T o3 - s, RO 19568 Rzl L) 2@ U T, FEOMOEHSIC
WEZRFT LT, LT, BREEBIER I,
TNIANBAETEDORASZMETH D, £ LT, HOEWTIE, XA AMBS ZAIE LT,

Z OB ZIRMEHZEBIT D 1ER. TP, BEICARAIRTH D,

ol

=111

ANEOMY K30 DBEWERY THD  EWIRGRRHLH0h LivZe, LavL,

ANHIZ & - TERWe b SH-E, BOORSEN O K SFHHATOAR, (homo D) SHLBETE
HEERD, Tbb, —RA, NERULSSHEEMENZMATHND LD THDA, ZHITERICAM
DENEEFTHITHS D,

Zuerst infolge des Gesetzes der Korrelation des

Wachstums, wie Darwin es genannt hat.
ETE I, =T 005 EROMBEADIEAIOR R & LT,

Nach diesem Gesetz sind bestimmte Formen einzelner
Teile eines organischen Wesens stets an gewisse Formen
andrer Teile geknupft, die scheinbar gar keinen
Zusammenhang mit jenen haben.

ZOFEANS LT, MO FROE 2 DFRGI DY OKFE DTEREIL,

—RENLBFRADEBRERVE IIZRZ DO b OFH T ORRE L SRITHEODN TN D,

So haben alle Tiere, welche rote Blutzellen ohne
Zellenkern besitzen und deren Hinterkopf mit dem ersten
Ruckgratswirbel durch zwei Gelenkstellen (Kondylen)
verbunden ist, ohne Ausnahme auch Milchdriisen zum
Saugen der Jungen.
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WEZXT 20158 HARLEMAOBN» O EST S
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ZRRIRR IR U E — AL 2RO SAR I S A — R B 5 ZEA L~ OB ISR E 2R 3 5 D b DIz b

PR L 105

MBS BIELIA~BT AT 270 ORENAS—HTh o1,

AL, S D OWE RO LI LE L5 R BANRWEEIEL A LT ICTHLEX S L5 7%
PR & & AT, BT RIETIEA, HLALR. KOMEIRE Boms, &I - £, Bk,
BBk - i -
B iz onm Frbbam) T LR, TORERAT (T80 b A BIUEORA)
LUTIRZ, &I ZOME AR I 2 BERD B,

Instruments G &) OfEH
BONEEEND S LIERT i8R,

B/ 5 ORIAUL U, : 5 LW FIBICRHL T & % Wt 2 H o T BT 5 2 i &
> TANEDOANFEIZHKD 5,

PLOEHE ANBOER (BH)

W OFRAA 2238 MIAT D> 2 Z AT,

HOE#ROAR, HACZXMRETIACE#REZ LD LICL-T, BOTHSZARMICEZ W]
REMEEZ L ONENTH D,

(NIX) BAOOEY D BROEREICHHLTE 3 EEEZ S BB,
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Pavlov Z&FHIZBWTEX MDD, EHLALED 1979 w2 Bt

ZEEE 3a. Eiko 3 L1 Title and Psychiatric points

I) Consciousness at the level of the brainstem (premammalian)
Alive, vital sign, awake and sleep, reticular activating system, sub-conscious, arousal.

I1) Consciousness at the level of the posterior association cortex (mammalian/lower
primate)
Awareness, passive cognition, first signaling system of the conditioned reflex.

I11) Consciousness at the level of the frontal association area or the  prefrontal cortex
(higher primates/homo sapiens) , corresponding to the second signaling system of the
conditioned reflex (Pavlov).

Self-consciousness, social communication and behavior, abstractive way of thinking, these

mechanisms are characteristics in this stage.

Consciousness levels of I, II, and III are not clearly separable each other and are
continuously changing.

Psychiatric points of view ;
a)—d) see below, and an attached figure.

The collapse of interactions in the human society with the nature; metabolic
diseases of biological development (growth), unbalance and breakdown of the

human relationship to be studied in future.

Self-disturbance
Self-disturbances have been explained and studied from the standpoint of an abnormal sense
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of agency. Confusion in the experience of temporal causal relations between the self and
external world (non-self) may underlie self-disturbances in schizophrenia (SCZ).

Self conscious may be responsible for the insula, the PFC, the anterior cingulate region,
whereas non-self conscious for F5-the inferior parietal area 7.

Refer: Mirror neuron system (F5-7BA) and importantly the precuneus (this region may be
responsible for the “hub” or “surveillance” for the judgment over the Self vs Non-self ).

cf. Maeda et al. (2012)

Filtering function in the thalamus

Sensory stimuli from the periphery ascend to reach the thalamus and therein; thalamic
filtering-mechanism works, appropriate quantity (amount) of sensory stimuli reach the cerebral
cortex; perceive and regulate the level of the arousal situation. In SCZ patients, the thalamic
filtering function is disturbed, resulting in the hyper-arousal state in the cortex due to the
excess amount of sensory stimuli from the surrounding world. Carlsson and Carlsson (1988)
proposed that the circuitry of the cortico-striato-thalamo-cortex may regulate the filtering
function of the thalamus as an example of feedback loops.

Collorary discharge and efference copy

Jackson (1931-32 in Selected Writings of HJ)’s proposal of “thinking”: as complex motor
act. Conserve and utilize the computational and integrative mechanisms evolved for physical
movement. The corollary discharge and feed-forward (CD-FF) are integrative mechanisms that
prepare neural systems for the consequences of self-initiated action. In the motor systems of
thought, they would act to distinguish self-produced from externally-stimulated events in
consciousness. SCZ is a disorder of thinking.

cf. Feinberg and Guazzelli (1999)

Matching, its disturbance
Matching, meaning that which tallies or exactly agrees with another thing.

In animals, intramodal matching and intermodal or cross-modal matching establish in
the posterior association cortex.

In human, matching with linguistic symbols occurs in the second signal system. cf.
Wernicke ©Broca, thus the concept of matching increases and becomes more complex as
the cortical association areas develop in aspects of cognition, memory, thought and
behavior. Discriminate between the two events: the identicals or different (= or =#) .

Disturbances of the matching can be observed in SCZ.

References (check later)

Carlsson, A., and Carlsson, L.

Hjarnans budbarare, Stockholm, 1988. (Japanese translation, by H. Narabayashi & R. Iizuka,
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Dialektik der Natur : Anteil der Arbeit an der Menschwerdung des Affen, 1876.
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HEEE 9  “RESUME” of my Book fix& ks 2006

A cursory description as compiled under the three headings of 1) Recognition and emotion, 2)
Audition and vision at the cortical level, and 3) Brain science and psychiatry, which are the main

topics the present author focused in this book of Japanese version.
1) Recognition and emotion (cf. chapters 1-4 and 8 in the text)

Humans understand language, art and music, because the development of the brain has reached
a level to recognize symbolic signals to communicate in the society. Areas 39 and 40 (of Brodmann)
in the human parietal lobe are involved in the high order recognition, disturbance of which causes

sensory aphasia, apraxia and agnosia.

Functions of the frontal lobe are the active expression of bodily and mental movements as well as
planning and performing a series of actions. Cognitive information reaches the prefrontal cortex
from the parietal and temporal lobes. There are no direct projections from the posterior

association area to the primary motor cortex.

Recognition and emotion are closely related to each other in the expression of “logos” and “pathos”.
Sensory information reached 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.

The amygdala participates in the evaluation of biological values of pleasant or unpleasant
feelings in the consolidation of memory by means of emotional conditioning. Furthermore, it is
well known that there are Yakovlev’s and Papez’s circuits which are concerned with emotion and

memory, respectively, involving the amygdala, temporal and frontal lobes, cingulate gyrus and
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hippocampus. In the cingulate gyrus, the amount of regional cerebral blood flow (rCBF) increases
in the volitional action of monkeys in the experiment where they found a new maneuver in order to
obtain rewards are involved in the autonomic nervous system, the highest center of which is the
hypothalamus. Autonomic nervous activities comprise breathing, circulation, perspiration,
digestion, appetite and sexual desires. These have close correlation with emotion, activated by the
limbic system. Hormonal regulation system covering the hypothalamus, hypophysis and
endocrine organs is under the influence of the hippocampus and amygdala. Impulses of smell and
taste are known to pass into the cortical and medial nuclei (phylogenetcally old parts) of the

amygdala (Norita & Kawamura, 1980), which are also associated with emotion.

2) Audition and vision at the cortical level (cf. chapters 5-7 and 9 in the text)

As the monkey visual cortex is subdivided into V1, V2, V3, V4, TEO, TE, MT and MST, the
auditory cortex is classified as the core (further subdivided to AI, R and RT), the belt (CL, ML
and AL) and the parabelt (STGe, CPB, RPB STGr) regions. Recent researches have shown that
there are various functional areas distributed in the visual system, such as cognition of shapes,
colors or movement of objects. In the auditory system, it is also possible to consider the system as
composed of such functional subdivisions as pure tones or harmony, high or low tones, forte or piano,

as well as pitch and melody.

The brain science has clarified the mechanism of recognition to a certain extent in the visual and
auditory systems, particularly in the former. Just as in vision where discontinuous elements of
figures perceived in the cortex become united according to the degree of spatial proximity, thus
building up the outline of the phrasing, also in hearing sounds, which are closely related to each
other in the course of time or tonal rhythm. A musical piece is produced by constructing a pattern
with continuous reliance of complex notes. In the auditory cortex, neurons of similar characters
are likely to be found in groups. Based on the morphological basis, continuity (melody, tempo) and
synthesis (chord, consonance) can be formed from discontinuous elements of sounds as a

consequence of activities of correlated neurons that compose neural networks.

Auditory impulses are transmitted to the first auditory area (Al), and further to the auditory
association area, in part reaching Wernicke’s area. The area that participates in music is closely
related to the cortical language area. Brain functions in responding to music may differ according
to the development of the brain, including emotional activities displayed in the limbic system that

contains the cingulate cortex, hippocampus, orbital cortex, amygdala and nucleus accumbens.

Music is not composed simply of a disordered series of sounds. In music, sounds are integrated
and systematized, creating melodies, tempo, tonality and rhythm. The core portion of the auditory
cortex receives simple sounds corresponding to the frequency. Impulses are then transmitted from

the core to the belt, and further to the parabelt regions. Discriminative quality of the auditory
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cognition becomes higher as impulses proceed. In the visual system, perception of dots and lines

develops to recognize things in nature and animals’ faces, as well as colors and movement of objects.

The visual and auditory systems overlap or adjoin in various areas of the midbrain and
hindbrain. For example, teleceptive responses have been obtained in the mid-vermal part of the
cerebellum after electric stimulation in the cerebral visual and auditory areas of cats and monkeys.
We showed that axons of Purkinje cells in the mid-vermal part of the cerebellum terminate in the
caudal part of the fastigial nucleus, and they further travel to the tectum. Thus, visuomotor and
audiomotor signals are transmitted to the tectal region. It is therefore possible that the two sensory

systems act in cooperation at brainstem levels.

In the cerebral cortex also, visual and auditory impulses are known to converge upon the cortical
areas surrounding the middle suprasylvian sulcus (MSS) in the cat and the superior temporal
sulcus (STS) in the monkey. In these cortical areas neurons were reactive to multiple sensations.
Furthermore, the monkey prefrontal cortex receives topographically organized, broad projections
from the posterior association area including the STS region. Neurons in areas surrounding the
posterior part of the principal sulcus respond to spatiovisual attentive signals, which are

surrounded by areas responsive to the auditory attention signals.

Visual stimuli advance from area 37 - TEO—TE. TG field belongs to the auditory association
area, and also connected with the amygdala, likely therefore to be relevant to the emotional
expression. TG and TE, both belonging to the temporal association area, are strongly connected
with the orbitofrontal cortex (OF) by means of reciprocal association fibers called the uncinate
fasciculus. These regions (TG, TE, OF) have again reciprocal connections with the amygdaloid

nuclei. RECOGNITION can form the inputs for emotional behavior.

As has been demonstrated for the visual system, the auditory system also has the dorsal and
ventral pathways, in broader sense, from the posterior association area to the prefrontal cortex.
As for the visual system, impulses from area 17 divide into two routes; the dorsal one to the parietal
lobe (areas 5 and 7), and the ventral one to the temporal lobe (TEO, TE, and to TG). It is
advocated that the dorsal route concerns the visual space cognition, and the ventral route the object
recognition, such as circles, triangles and facial expressions which has closely related to the

emotional function.

In the “dorsal pathway”, neurons in the parietal and frontal areas respond with similar
characteristics. Therefore, spatial information can be used for the programming of action.
Conversion of spatial images from the visuo-auditory map to the movement map may be encoded by
using this route. The “ventral pathway” includes the uncinate fasciculus that conveys

visuo-auditory information to the prefrontal cortex (area 10) from the temporal lobe.

- 153 -



- 154 -
F1E

Thus, it is known that the visual information proceeds to the prefrontal cortex via the parietal
and temporal lobes. In the parietal lobe, it is concerned with the information of the optic and
acoustic positioning in the space; “where”. In the temporal lobe, on the other hand, it is concerned
with “what” of the visual and auditory objects. In the visual system, complicated forms are
recognized as a combination of simple forms (point, lines, triangles etc.) in addition to colors and
movements with emotional reactions. Similarly in the auditory system, compound sounds can be
recognized as a union of pure (simple) sounds that further develops into melody, harmony and
discordant/dissonant. Rhythm and pitch of sounds are also concerned with the brainstem and

cerebellum.

A theory of working memory has been proposed as a cognitive function related to the frontal lobe.
Working memory in the musical performance is worthy of attention. It is the system which
enables the information from the posterior association area to be maintained and carried out in
parallel ways. In the beginning, keyboard players use fingers intentionally one by one as they look
at musical notes, and after the training (learning mechanism by the cerebellum), their fingers move
in patterns. How does the brain work when the player produces melodious tones in the musical
performance? While playing music, information is constantly accessed from the storehouse of the
memory. This is maintained in the brain for a short time and converted into active movement.
Simultaneously, harmonious series of tones are looked for from the pool of the long-term memory in

a parallel fashion.

Sensory information integrated and modified in the frontal cortex can be used in active
behaviors, ranging from muscle movements to mental activities. A flow chart formulates as:

sensory area — posterior association area — prefrontal cortex — high-order motor area — area 4.

Marked progress is made in the primate frontal lobe, given impetus from environment in the
working and playing community. The cingulate motor cortex on the medial surface of the

hemisphere has been shown recently in monkeys to be related to willingness or "volition".

The circuitry system composed of the basal ganglia — thalamus — cerebral cortex implies
significant meaning in the brain function. The circuitry of this organization is closed and can be
arranged to form three parallel channels morphologically and functionally; 1) the motor, 2)

association and 3) limbic systems.

The prefrontal cortex that contains Broca’s area and the posterior association area that
contains Wernicke’s area are interconnected with association fibers. The ventral parts of the
frontal lobe and the temporal pole are also interconnected, both of which have reciprocal
connections with the amygdala. Thus, integration of recognition (Jogos) and emotion (pathos)
occurs in the prefrontal cortex, before being transmitted to the motor system in the cortex

(supplementary motor area— premotor area — primary motor area). The cognition system is
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inter-related with the emotional system. Emotional expression is maintained by inputs mostly
from the amygdala and the nucleus accumbens, and the volitional expression chiefly from the
cingulate gyrus. It must be remembered that feelings of balance are important in the expression of

musical performance supported by the “parallel” functions of the entire brain including the cerebral

cortex, striatum, thalamus, cerebellum and brainstem.

The morphological basis of the “backward propagation” from the prefrontal cortex to the posterior
association areas is important in considering the relationship of musical performance and memory
association. A large number of association fibers from the prefrontal cortex end in the temporal
pole, where reciprocal connections are present with the amygdala and hippocampus, and further
from there to the posterior STS region upon which polysensory inputs converge and which could be
considered as a primitive or premature region for the sensory linguistic area as viewed from an

evolutionary stand-point.

3) Brain science and psychiatry (cf. chapters 10-12 in the text)

The whole product of brain activities can be taken as “mind” of animals. Animals communicate
with others by using gestures and voices, and humans 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 normal as well as
abnormal characters are struggling to survive. It is important, therefore, for psychiatrists to study
pathological 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.

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

angry, sorrow and joy in the community.

Schizophrenia usually starts in adolescence. Communication with other people sometimes
becomes inflexible and autistic. 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” (schizos=separate; phrenia=spirit or mind). It differs from “split brain” or

damage in the brain used in neurology where pathologic signs or symptoms appear consistently.

Remarkable development of the cerebral cortex in man as compared with that in apes can be
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summarized as the presence of: a) linguistic areas highly developed in both the posterior and
anterior association areas, b) very large frontal lobe, especially the 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 in the right hemisphere in
the comprehension and expression of the language, whereas the right hemisphere is predominant
in the left hemisphere in the comprehensive recognition of compound forms and fragmentized
figures to build up the conscious-integration of Gestalt, or in the function of transforming special
information into groups in images by manipulation or using hands. However, the information in
both hemispheres is constantly communicated through commissural fibers; therefore the functional
predominance of the hemisphere is always relative, not absolute. 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.

The discrepancy between the anterior (or frontal) and the posterior (= parietal, temporal and
occipital) association areas may be discussed. The rCBF study of chronic schizophrenic patients
disclosed that the flow was decreased in their prefrontal cortex and it was increased in the
parieto-temporal association areas. Therefore, it can be suggested that in schizophrenic patients
the function of the prefrontal cortex is relatively low, while that of the posterior association is

conversely high.

Symptoms of the split-mind in the mental disease, especially schizophrenia can be considered
below, albeit 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 MIS-positioning of self in
the surrounding space as well as influential suffering experience by others.

Thirdly, the antero-posterior separation of the association cortices is likely to cause decrease 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

BE curable by medical treatment.

Generating the model of animals which represents schizophrenia-like symptoms has been carried
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out, by injecting amphetamine or methamphetamine into rats. The rats that received the drug
repeatedly became intoxicated, and displayed some stereotyped behaviors such as biting, licking,
and glooming; so called amphetamine stereotypia, while other types of behaviors were suppressed.
Furthermore, they became afterwards inclined to display similar symptoms, when they took the
drugs repeatedly even a small amount. 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-scratch.

From the baby/childhood to the puberty/adult, neuronal processes develop and glial cells mature
and myelinate in the brain. Various types of neuronal circuitries in the brain are activated and
strengthened by means of 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.

Time conception of cognitive consciousness was hypothesized as having a quantal unit with 25-50
msec duration ("moment consciousness”, Utena). Auditory hallucination could take place during
the "moment consciousness". Also, the sensory gating deficit and excessive degree of the backward
masking have been explained as the cognition disturbance in schizophrenic patients, which occur
within 50 msec. Thus, “momentary color fusion test”, in which the perception of yellow by the
fusion of brief flashes of red and green lights (varying 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, difference of perceptions between healthy and schizophrenic subjects was noted, namely
the former recognized as a result of color fusion phenomenon as yellow, while the latter recognized
as green due to the failures of color fusion and backward inhibition, indicating that different
patterns of visual cognition possibly exist between the two 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)” in the schizophrenic experience

is present in a restricted time window of “moment consciousness (Utena)”.

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. As the fundamental principle of
the conditioned reflex theory, Pavlov believed that "no actions exist without cause or stimulus”. 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.

In monkeys, inputs of somatosensory, visual and auditory systems have been shown to converge
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on a certain area in the posterior association area, i.e., the cortex surrounding the superior
temporal sulcus (STS region). 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). 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. 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.

The process of acquiring language through the evolutional stage from ape to human probably
resembles the developing process of language acquisition occurring in human children. 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
language 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 willingness 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 useful to build up a new method of education, particularly for the juvenile and adolescence, and

also to level up the standard of social welfare, culture, arts, music and science.

The higher nervous activities that underlie emotion and recognition systems are composed of
three systems; cortical sensory (the first signalling) system, linguistic (the second signalling)
system of conditioned reflexes, and the subcortical unconditioned reflex system. Since the
concept/idea is the abstract action of the language, the second signalling system of conditioned
reflexes is the basic nervous activity. The basis of emotion, on the other hand, is chiefly the action
of the first signalling 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
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consciousness. There is no emotion without concept, and no concept is present without emotion.
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 and spirit are indeed to be pursued in psychiatry.
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Diagram of Stimulus Micropattern : Saitoh and Utena used a set of nine
i i en 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.

# colour fusion test , healthy vs schizophrenic subjects
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Munsell 80-Hue Score (MHS) of Schizophrenic
Patients and Normal Controls in MCFT
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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 | M-100
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Through clinical approach, Utena (2000) 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”.
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Utena considered as below :

@ 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.

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.

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, O 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.

Through clinical approach, Utena (2000) observed a momentary delay of 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”. 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) . @ 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. Taking these in consideration, Utena hypothesized that time conception of cognitive

consciousness has a quantal unit with 25-50 msec duration and named it the "-
_” hypothesis, and gave it an important psychopathological significance.
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Auditory hallucination could take place during the "moment consciousness". Also, 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 whthin 50
msec. Recently, Saitoh and Utena (2002) conducted “memory color vision test, MCVT”, 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. He considered that
illusion consciousness in the schizophrenia patients could take place during the "moment

consciousness".

When the brain is damaged, mental disorder appear as a consequence. How cognitive
abnormalities such as illusion and hallucination are formed in psychotic patients ? Even to the
layman’s eyes, 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, but do lie in the association cerebral cortex.  Considering the
symptomatology of cognitive disturbance, whether visual or auditory, it is the malfunction of seizing
objects as a whole in a gestalt way, judging the value and meaning of surrounding events or objects

referring to the previous memory.

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 that it requires about 1.0-1.5 units of “moment consciousness”. This can be
supported by the study of Sakagami et al. (1999a, b) 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
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of the context processing of incoming information.

Visual impulses travel in the Brain (unit: msec),
To explan visual perception and "moment consciousness"
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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
“memory color vision test, MCVT”, 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 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,
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of perception in a limited moment of consciousness not inconsistent with each other.

B 457 A B "moment consciousness"

Crick, F. 287 EH L7 Efron R Of®FTER LUTOIZEL, T7bb, #REIRERKDOT T >
v a2 % 20msec TOMEE L TAE D LA LT IND,
HEASER I~ D AT TR & ik & F8ak S DX T ORPLSOEAS . BN O ALE O REE EEIC L -
TERDMAEZZTHODOEZNEL T EEZ DN D,
k&b, 5 %84 Utena’s Brief Objective Measures: UBOM-4

RCT (B RJEHi#E) Ruler catching test (AL % L L) (08D HMCRFMRAEIZ X
AR, EFETH LD b % 10cm (45msec) BN ADITENZIZ—IROENNED HND,

i ipr e Lco [BRBIEAR] D %428 L7z (Utena),
WA BN T R ER 2 > TV 5 & 240, RO RT3, AWEC bERE O
D EFHUE. FAUTEEEE QBRI SR80 1L LARNED 5 5 2

X T L ESOBRE[ O Z E XV L (X v o ZV MO OREREER/ LN T O EER)

MR (7 x—) EE ORI %o FL R (ERP) o P50
B4y (50msec BPEEE) Oy (IEFE TIEABINLDIZ) SCZ TIHE Z iz,

LA~y FREMEN : SCZ T MMN OIRIEAME T LT\ 5,
FLREEENL O — O TEER BERRE) 2252 (odd) L7l L THAL BB - AR
PR ERE (EEHRE) 2T 5,

7. + R V(1 = X ~ A% L GERAMO & % 0) SCZ THRI Y 5
VW, 2 50msec LINIZEINLD, 2
SR D & X DBFEHLIC L 2 S5 S5 OB,

PPI : Prepulse inhibition #ij/ /L A #)H|
SCZ T prepulse {2 & 2 1SS OMH OFEE G L T\ 5, ZAUTEEZ MR L T ilipe
REBFR LV OFT R TH D Z EIFEETH S, 50msec LN ?

SCZIZRIT 5 fihk & A EE

fRHE & 13, B OBERER ML B FREE L TSALAI & 72 0 | fOBERER~D [ rHE
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M) BHIRSNDMIEE S 5, SCZ TIRAMMEN IS SR, BELBIE, RELA
BEDSEA LT, &S ICBRIOBRIEC R SN TREORLKERRN S,
A RPHER—E R ORISR LI R
PRI IR— R A ) 7R R G 5R DR RE

#11 5 KBIFEE  Utena’s Brief Objective Measures: UBOM-4

HEEMR O 4kRe - FEMMERERT SR  Low-tech test  (Utena)
f# 5 B BIFEHE  Utena’s Brief Objective Measures: UBOM-4
DOR  Degree of randomness &LEE & &dsiio [ T
SR T A b, BELEDOLOMY (D=L 0) OREIIFEMORAHEZRT

PRD  Puls-rate difference DHEEE F A L AHR

RCT  Ruler catching test (#z=L¥% & L) HMOGRHE B JUEHE

IRSTZEH L R
Baum drawing HEEOSY A7 2 ) B £S5 £
DOR D=
DOR= v | o1 |4+ oy | .
> Nr ' ) Nr—1 100
1=0 i=—9
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PRD DST (RCT & &¥#5)
———
autonomic ruler
stress catching
response test

S I STIMULUS SET
R : RESPONSE SET
0
l

DOR : OPERATION SET
random number generation test * IMAGINATION SET
_ s |mi _ 8] -n _ 10—]jl
DlitEs u‘?‘:'n N 0'1[ + 1.2_:9 N-1 100 degree of randomness
_ 60 60 mean randomizing time
MR Ne Ns
3 RO =AHE
Baum drawing HEENT LT AR) M ER-E£H
STV 22 MERR
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#12 kI Inversion of recognition pattern J&&5

Phantom theory or hypothesis (H. Yasunaga, 1972,1987)

According to Yasunaga (1972, 1974, 1987), the principle pattern of recogniton: in terms of the
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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.
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 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, Iwanami). 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 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.
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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".

.....................................................................

Inversion of recognition pattern
Phantom theory or hypothesis (H. Yasunaga, 1972,1987)
Schizophrenia vs Non-Schizo.

(concept, pattern )

Inversion of recognition pattern
Phantom theory (. vasunaga, 1972,1087)

A=B A<B
A—B A<—B
A B (concept, pattern)

selff ===+ other
whole === part

quality ==-- quantity
unity ---- difference

life =+--- death

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

2. Morbid changes of the proportional constant
3. Predominancy of the subjective activity changes momentary

4. Subordinate to the predominance of the external world in the sensory cognitive
function

1. Proportional constant betw. Stimuli (physical amount) and Perseption (physiological
threshold)
Morbid changes of the proportional constant
Predominancy of the subjective activity changes momentary

Subordinate to the predominance of the external world in the sensory cognitive function
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HFIILBEBR TE RV BB TH 5,

ZOX TR GREAENE 22 0FEFE [EEMEFRRICIS T 280 InT 2 &8 %
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A LTRGBS 503, ZKICLAIUE, FEAKRE CIXEERRRICE Y ZoFIEENEL, 2%
DELLTIZZ L EHRAGEATVEZITAR L T RWE ERD, MAKHEOERIZ. 20X 5 2 RiicE
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TERBEREA E BRRFRICAEE SN TV D E AR IND, Thbb, A KRIES OMEIIEEE O Z N
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STNDHEWN) DNLEKRIZE>TRBINT 77 FAEGwRARW UKL Thd,

ZERIAFIE £ ReBIRIATIE (BBS)

PLE & HBEE LT ERIEICR T D5EIR, & <IZTE —fll) ORI SV C LR & S (2003)
(Eek v WS %%%%%mxtoﬁ%iﬁ&ﬁﬁﬁ@ﬁ%(ﬁ§74V7'D~WVVVA'?XF7%
@E)ﬁé%@%%?bfﬁﬁk#% HMREEZERIE L, HEOEKRT DL ZA%0T - ET Dt
O T, REBIRYRFEMAHIE) 25 bD2HEMH L, £ LT, ﬁ%%ﬁ?%ﬁﬁ’]?ﬁ>/)£ﬁiﬁ’3 W25 Z
EDERME LT, 25D [ltop down control). 72 HLEEENAIZE Hi(active shifting or switching) & HE
By ik (active segmentation) N FENITHEEEL TW D Z L B X -, LTI DO RMEEZDE F5]
AL TR,

B IFEIZ I U T Aild O REEAY 72 F8 AN FY I AE 23 Eh Y 22 BERE AN R AB I o AU REEDAYIC T2 )
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TN EAER T D 2 L BT T & 2[Utena, 1961, KEOHEYOF L 52 5 -8) (T v b)
7722 I FERIEE RSN DA, B, WEREOFERITEIZ KE L THHbL (o1TENIM
ALNTLED), o, ZNOOBMIFEMEZEEREGT DLV ETH> THHREIENEZ Y3 <
25, YA NT v 72X IRV ERE LZEXIE, ToEx] X RN ol
WATEY & L “APE” & bW S TE OB RBN S, AW PN im0 /R (L7 2 —)
DORG, Tbb, F— 3 UEZFREOBBUIREDS R Sz & & 2 bz, FEEFRIIEDIIED K
XOBIG LN D BIRT THMMHBEG &0 ) MR DI TV D23, ZHUE, Z0SHARIIE & R
VA CEPETEEEAD) T3 K D RN & ORISR OBSEIC, BB O LY S 72 EOSER 2 LR L
7o & W) EIE D Z DB ORI E R T 5 L DI o7 LWV ) BTG L7z, 1TEIEm L~ L oEE
Tho BEERS) 0 SHELECBEETLILOTHH[E, 1979, ZOSHETWDbWD [HH%EE
G RO Z EEARRICT AL O T, ZOEAMICENVWEETRXTH S,

BT, UTFOZ ERNF#ME LT “—I8” HRSNTVD, $7hbb, 7o 7 =4 U@ R—3
SUOERERBRIC (TE=AR), R="I U OZFEEEZFP L., @E7REICT 5, KRR
FHOGMHER AT 27 a7 o~ UROFEYIE, R—/"I UZREOEREK (Tryh— T
ZIA=2R) ELTEAL, 20OHFEIZL>TInbOERET VY OIEIR LEMS NS,

BV B2 K> T, Z OFERIRIEDFEBRET VEIERT HBM, S G-% 5 1 2B O (I
H) L FEMA~DIRAFIED R ST, TORR, FXI2e FOBBREMICHY T B2 6N 54E% 3
(R ET) DT S (T AT v b)) ICHEW DRGSR, BYWIIHE G RTERRER (2
WATEN 2 &) PFBINT < esd 2 e anz[iE e, 1997, 2000, 2002], LLFIZZiL D OWFFE
ZHEITT Do

F—/NS OB EDITTE BHERK) £V F 2 VBHREEDOET (EHER)
LI DT DA RFHEDIERIX, L)%, =48, BEEER 2R ET 0 (b LITEH
PE) EIRE . B, ORI, BIF b, BERROBRR EAFERE T oM (b L IR
JEAR D 2 BEZ 501 B35 [Crow, 1980 : #EAKTIEZ Z DIEROA I SN CTIARL L TTARLZT 5 2
EERBRLI, WhW D 2HEGRHGE T, Z OB, RBYEOMFRIA SN vy 7 Y O % 517 T
WD, BRI D BEERIIMAN R — 33 Um0 L, D F Y D2, D4 ZFEROIE
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B, MERMEDOHK E LT, IMOMEMEl, T72DLFETRZR b N MR R D
T Z <GS TERY, TONT, MR EEERGEL B S, JBEINTHE D | A% BEM
FHEYCE L BB ETORE, e RERICE DA b L ADOERMARERIE 2 N L8 U2 STt
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DT b TIEAER 25 HUBRORRAM & (38R0, A T o7 =24 2 N XA WMHEBRSR N E T2,

FHEXRFHICMBMRECKRET 2 EGTORE (A

TOXIRFEEESEZT, BIISIEA NT 7 = 0K U CORERF CHURIRIRIC L - T
P SN DISEME b BB 2R Lo, MAKMIEDZS < 25, MO 2 EHLIRICRIET 5
EWVOBRIRAFEE L FELo THEY ) #$Wa2 x5 s LIEERORRZZE L T, HEKFME TITWHAN D
BHHEDEWRY AT LRIZIRADDOFEENEE TCNDLEZ X, 20 %ﬁyx%b%%iiéhmﬂ
oD —EOMBEEIE (@) OIFENIMR SRV, DO A T A7y UAHREIR IS ) b BRI
TR ZET DRI — B L THREL, AZZET DLW FRICEET L EX D, 61X
Ty MIARNT 728 I Z2al®RE LBICHE & U TRBFEE L ik ﬁﬂl%’i’ﬂ% N
T L BAIBIRF D—2ThH D cfos DMNIZIIT DHBLNEZ 3, AN TRR D2 L% A
W L7z, & U ZE DORBURAD KINEE B L OBSRAETRE S B o T,

DT LITRINEE &R DPITEENED VAT MIBMRBIRNZ L AR LTV D, ZOXIITL
TATENEAERNIZ ORI A T o7 =2 & I DB L, HiEBRICELS 5T 2 86 1t %
BL, Ze—=071, BRL, 210 OHEMERFORMELZRE LTz, 1)1 5132 OB M
T5LEZLNDHHROBIL G EY % methamphetamine-responsive transcript 1 (mrt 1), mrt 2
BLO mrt3 457, BEmrt 1 2T T, 2 bRERATUELZIER L, 216 ohtiRa
ST Mrt 1 BEHOMNIBIED A AT, ZOFRERMrt 1 EEEHD 1 20A Y 7 4 —LEMNO T
TR =L LAFEL, ZADRBINCREANISE T2 mrt ImRNA OFERES TH D Z & 2
5 7MZ L7z (Kajii et al., 2003 ; Fujiyama et al.,2003 ),

ZHCMmA T, EISIFE I RE, BEKANICT =094 27 ) DU E 2R T BT
prt](PCP-responsive transcript D& 27 0 —=" 27 L TEY, IHITANT U7 =X I VIEEMED mrt
B MERBEETFZBREL TWAOT, 5% I OEE O R LR ER & o B
ZEHA éﬁ”bé ENDHIFFHTIRE VY,

ST 7 a2 U NMDA S RIROMERTEHE (7oA 7 Vo0 Z I 07 ) BN a ki
SRR (FBEPEds KOG ERZIER T2 L2~ 7eh, ZORERIEETT VEWMFEREZIT2 5 H
T, 7)1l 5% NMDA ZFEOHEZE BT 5 7V o URRERAALICHES L CHRVMERZ R4 DR T X/
B, D U UBWN, & ITRIMEE BRI, WS 72 E1IZ S NIEEOWE & U CGEIRIICHFEE L T
WHZEEHLMNI LT, ZOWEIZEKRANTLEY b T~—F (7 IR ofxiclo
T7EMeshdp, BLHL 7Y 7 AP bRH S5 6O T NMDA /K, < T2=y
NR2B L MAEEE L T 2 e, ZORNMEMEWETH S D v SIE - BMEKREIFKAO
NMDA &K% Ffi L T\ % &3 2 55 (Tsuchida et al., 2001),

2Z%&E 26a  Animal models of Schizophrenia (in English)

Generating an animal model which represents schizophrenia-like symptoms has been carried out,
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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 glooming; 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 (1960s- 70?). 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 (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.

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 said to be
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 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
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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 et al., ). 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 (oligodendrocytes) 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, 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 presumably the activities of the linguistic center in the brain.

HEER 27 b FOERMERIEER & F R (& ITHEME) OWBEICEE LT

H] . HAKRIVEICHT DIBEED DI, 1RO Y a3 v 7 FRIESCRHGIEREE I D 5
AR R & LT, 1952 4R 127 n— L7 a~w P U B L, 20 R— 33 UK
IEWTERIC L2208, ThbbitAREBIERAZ E- 28 E T2 TIERA) HFURHH
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T BB A 3K (typical antipsychotics) & FR I N5 Y CTH 503, 1980 HA#}-
FTHVZ, D DOTERIGUEARIEIL, Wb S EMIERIC R L CTHRFEERFER H 0 |
WL, N—F Y URRIEIR, VB EOHERIMNRIER 21X L0 LT 5 BFORIEMN 2% <
DLGEHEI LD THoT, WNTELG LTZDIZ F—s3I (D) v b= (5—HT:aa)
O i ffi 5z AR % W79~ % SDA(serotonin-dopamine antagonist)3 CT&H->7-, 1959 FE(21%
Y R—)L(haloperido) 23BA%E & 41, 1996 21X U ALY K (risperidone) 23K [E
WCEASTE, ok, BRKTIHERDE LTHFAISN, S TnierZefvy

(clozapine) % 7w K% A 7 L9 2%, X1 A1 (perospirone), 7 =F 7T &'
(quetiapine), 47 ¥ £ (olanzapine)7s & OFF N HONETH 2001 HIZAHKR N TIHIE
SN, BRI SN D X D127 070, 2B ITIEERIPUR 5 3 (atypical antipsychotics),
B D WTEF T HRPURS SR (second-generation antipsychotics) &R ST, SEASME
JEREPS)R°Rm 7' r 7 7 F o (PRLDIMIE: EORIWERAN D72  BIEHERICH A TH 2D &
WOV IIAD DB Thole, ZBERHEEARTIIR—Ivkr b=rDr 91T
B ATV, AAH Y T EF L) (mAch), T RLT U v B R I U R
DIFRAREMEZ RBITBAEZ RS, 2o 2N T 28 EERZ BT 2 v VT8
IS < | multi-acting 72 %W % KT T & S5 H(Multi-Acting Receptor-Targeted
Antipsychotics, MARTA) CTdk o7z, mAch &K (5 FHH D) ITKT 23EM DR RIZHS
WTEINE TORELIE L R o7y, ZOZBEERPEE AT DS CHEE DE
M3 ANPER R & TR ERIEIC D LIZLITERO b D Z Lo LT, FREHRE
EROUEZ BIET L WO EYIREORTE O &, b o LR T 7'a—F 3R 5
ncTrnElbhs,

FEHEF OB T, 5. OFEE) & SHRIEE) & OBRIR, OEEME AR L BIn T
LV DT @%éﬁiéjﬁi (7oL AriE) LIRF O (FWOFRIFER L ET) 2RI AN
GBI LWRIED4r1) AT, ORGSR EIE OTE R R 2Rt L~V TORE—, GO IEF 3
B L OEENBO TR 2 0T 2 MR DB, Fx | ZIRIAOEED HIRERIITHE 2 72T
TEDOMERNEEND, & ITHMANCTH LT 2 WFITHZOA F T D IR A 322 2 0% E (18)

ZDRMNIFEE. FE.. BARICEE P D Papez M. Yakovlev [0, FHGR-CREENO R BLICES D 5
B UL a2 ST AR RO 72 E b B E ., MAICEET 52— 2E CEEIICREREESY UD‘
580 ZEIFHERICRBICELFEETHY , ZNERODIT DT, BEMED 2 RAICEIETE X
EFEZXD,

ShIRH, R, EERM, AW~ ERE, T MRS L TiE, ma—r g, LI
BRRZER D LgsE, BEEIZAL (PRRRBMING & < ISR BERBMIR DR E) 72 EICh b D Bn 38
(ZARHL U 7= NRO RIS, SR 36 B 5 RICED < SEBHE & N L OHRIT T o L REE,
B L OMERAE R L S LS EREBEERPHER - T, flxOZ A 70 “MiRElEiE" S EaemICiE
PlbEnibIng, ThHNE FOERMHEE T RO LRMEEZ X2 5D THA 9,

ZDOX O PRIEIEHE” DR ISV TaE., E. AT, BE S EICEBT NS
MR T, W2 AR A T DB ORI BT DB TNV L, BER. RER T, MR

EAREDODLEREASTHIELBERIND Z &I X -> T, WEHEENEE D RIEEESR & HRE
RN I E (cohabit) 5, AMOREMFsE, & TE, FRICB T 2AEEENL, ZhaEic
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L 72 iM DOBEBYH GBI M7 & 72,

RO ERAFRIEEN O B IZE L T HILWRERIZE OFIR B SN D Z L BAIR S D, e b
JEUZPAET DA LPOBBICE Y BRFELZETZL, REo72) b LLIE IAEo7z) R o7c &
TITHMORE Z D biUIBlE T 5, BREE, & JATREREICRW T, ZRMEL e &
OFRAEE, BEEENRVNCEDLIRIET, BZDHZOTHAI N, UTICHDTEXTHADL I LIC
T 5,

FANBICHATHHOEMES OUE . . ML ~L 0 FATHRERK S 2T K0 KM B O R4
VD), BEREADREDOE — (k) BREBORETIIZR, HEHOMETH D Z LITMmN e L IR
bivd, RLTERLIZZI THAIN?HLVWIETH L, WE ZRZERMRTERORMBEE L L
THIGE ., BERFEE IS, SRMEAIC LA, BREMERBIZ LA, SR b AN S D filifia 4
MEL T, Foa X MICRBREIRZ D Z LI ALNDBEERELLZ R L EEZLND, 4
RS AZMRETHEE, B FOMIZZDOADZRBI L, A Sl ork b U < B 2 il e wyr
L. SMUERSFHICE VBN INE TORKTH L LUROFE L OREDOHF T, ZoRilik4s. BEIZES
STV DENOEZDOHFITALE ST FRET 5,

NN D FR AT 5 & &, Fx OO NOHRSND ZOFL, DE D F 2B RIS
RIS OREE Z DL Z AL LATEAE LT, R L L5 L35, &7 oAb, R, W
FRAESNDOOD DI, FI R FELRORKILE LTHRAOND, DEVHLLRFMTHL YD
FLREOE DD Mil] & LT G, TRBNEE OMIEOHRT MEE] LW [ ~&
FAGAENTHEREE LT, 2% 0 [ME) & T4, ME) & & oBfke LT MMM
TERIERA 6D Z LR DD TH D, FFEFICBWTHE L 72 258 MEE IOV TR E TR
PND,

BE1L RBRE

HNEDERNALDAS (FRik #6-d: ELHED [BEHEE SREL. EEHY)

# Filtering function in the thalamus,
Fusion of sensory inputs 4 (Matching)
# [Fl—FREHERANORADOMS (Matching)
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# EEMEEOBA (Matching)

# OREmE: ARDPLOMEEREA AT xv DA (Matching)
# REAEICALNSE (Matching)

#ADODANNEBEDEZ (BELBE) oA (Matching)

ROIE & ED

TEEICBT A EREZITOF = v V[ EICA L5 BE (Matching)
Eikmlckir s e E & RS (Matching)

BEOES 2 EFoOmiE GEa) ICRE (Matching) =®2% E&m
SRBCBIT A REE i) L oSG (Matching)

H OH OH OH*

ZDOXIIT EKERTOBEX EEHNY VAN ] EDOBRE (Matching) IZES

0000000000O

d) Matching, its disturbance B8 & 144
Matching, meaning that which tallies or exactly agrees with another thing.

In animals, intramodal matching and intermodal or cross-modal matching establish in
the posterior association cortex.

In human, matching with linguistic symbols occurs in the second signal system. cf.
Wernicke ©Broca, thus the concept of matching increases and becomes more complex as
the cortical association areas develop in aspects of cognition, memory, thought and
behavior. Discriminate between the two events: the identicals or different (= or =) .

Disturbances of the matching can be observed in SCZ.

# FmEENORE DA intramodal matching 7 > b, £/ X, %=
7 BEMEHOMKA intermodal or cross-modal matching EEEFTIXI U O THND
PLE #%ESE CTHlALT 5

#t b TSEHIUARLLEDOEAEIZESD
W ©B SiEly F (55 R THEETD

LLED X910, RFIEAERNCIE, KIMBCEEAS B OJE L & b TIREOE] 39EKT 5,

FRAHEEE : WMANOHRLEBRED > B, £F (= or #) DOHFIZHLINTT HHERE,
BfLOEMHEESIZ THT D2 L, BMREH LT DI LEMEL. BET D,

AN . AR OHBERBEREACOE LTINS A A— - K% (inB—W) LORE
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RLlEm . BHERETLZE, METSHZ L, (in RERGHE-W)
BEm . GmBEANCEE TR o THIBZMY . EMEmaT o2 L,
TEhmE - ATEVAERI L, WEEL

&
i

(in B—W)
CIEFREE A 2T 5 (BE - REEME) .,

LT, #ENnEF=zv7
(T1E) 95, (in BISHATEF — mKEENE)
MREORENE or MRS
JEE - R BRED LUV R %S W - &% » Matching/Geschtalt
B, SiER - BOEW - BMXE] (—F & 25O of Hegel) - 2k
Bk D Matching/Geschtalt X14 — “X14” RN
H—fthi—& (HEDGE) Aufheben tHaME & Bk O E%E  via HLFEIVEZE - 5518
ME 2. BERERN

c) Collorary discharge and efference copy bE{£# 5t (Efference copy)

I BAT O BB ZEE RO E D,
RE T LA LNLEG E LTk, FKZH 5 superior colliculus 723, M LIZ#Xi15
< MIROE®RZ . BTEHEDIRBGEB L 6 OfF A3 T, MO SR EE  (IREKZ 823
PeEZ) (niZET DA THA S D,

Corollary Discharge
N Forvward (Estimated Sensory Feedhack)
Pl Model
Efference ode ¢
cory Sensory
Discrepancy
F
Motor |
Command

Sensory Feedback
(Re-afference)

An efference copy is used to generate the predicted sensory feedback (corollary discharge)
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which estimate the sensory consequences of a motor command (top row). The actual sensory
consequences of the motor command (bottom row) are used to compare with the corollary

discharge to inform the CNS about external actions.

Sommer, M. A. and Wurtz, R. H. What the Brain Stem Tells the Frontal Cortex.
Il. Role of the SC-MD-FEF Pathway in Corollary Discharge. J. Neurophysiol. 91,

1403-1423, 2004

MIXDER

b AFCEMEAENICBEELO TVET, BIKEAYDIRKFEB D EOEFEAN
ZHY, BRESNDIANBTLEELESFIZE. BORIIHII—E—NVTDMHEIZEZEE
M"Y ERIEDADIGFICIRESN . BEF O DIGRICECNTT , BEBRETN T LE
[CIE. ZOEADEFEIZLY . FIRICBRLHSNAELN BN TLEVNEY . BEEFDOH T,
BOBEZBALIOITRIEOBABNTH, I—E—hvT BN ERLFEE A TR,
BAOBEZEMNALI-CEZRIEHoMNLOHM>TNT, BIEDEDEEZMATMYEL TSN
5TY, MRBEOEETIT B CENEMKERMBFICRELET Mo, BOENFLVETRERER
DB ELSIFHREZITRO-OTIEFEICTEVER A TIT, B RELSHCHTIC, EER
MoBERICINALEVEZESTNT M EOEAEBNELNET  CORIGMHER

DENEIZHES MR MRS EN LR F S (Corollary Discharge) EFEA TLVET,

COFXIE, COFIBHEFEREFERO>TNET . ARDHFRELTEEIN=DIFNEED

ARYRDELY ITHRNL-EE(LL5FS) &, EESERTHHREKR(LLELD) DERAIR

(FLVEWNELAK) | BIEEREF (FAEINAR) TY , LEIFKBEOR (hfK) (2HY ., REF
HZEEDHEECERFLCENGRITEY ., EFIZHORKEB HE D MIFEZIZESEEY
HLTWEY , BEEDARIZEDLL VBN T I DFERITFFEEICHHRIERF EMFELH
DHEEMNLRITRYEY , AIERE X, REFREZTRY, REERTLEFEEERT D
TOtRICEASLEYT, AIERFICBVERERT EALBHEFT ., —H . RERDERNAIK

F. EENGINNLEARIRBKER T HMEVIFEHREZZITIRYAMEREFALELEFT A
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http://web2.chubu-gu.ac.jp/web_labo/mikami/brain/201-2/index-201-2.html
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FRIF . K &b DR 128 DRI EH Y . Kk B B & fidi LT D R8s, KRk 5 B — K fixd
REROH#RADEREERZLTVET,

Efference copies are created with our own movement but not those of other
people. This is why other people can tickle us (no efference copies of the
movements that touch us) but we cannot tickle ourselves (efference copies tell us
that we are stimulating ourselves). An efference copy or efferent copy is an

internal copy of an outflowing (efferent), movement-producing signal generated by

the motor system. It can be collated with the (reafferent) sensory input that results
from the agent's movement, enabling a comparison of actual movement with desired
movement, and a shielding of perception from particular self-induced effects on the

sensory input to achieve perceptual stability.X! Together with internal models,

efference copies can serve to enable the brain to predict the effects of an action.™

An equal term with a different history is corollary discharge.”?

FACHEATL T, LIRS, "7 a7 ORMERESE 55% (FibE 50 Ao, $hbbe
b D RIGBZE L IVIZEED B D EIR DBEFERE S 2 125615 5,

Schisophrenia(SCZ #t & 2<##JiE)—as a disorder of the corollary discharge systems that
integrate the motor systems of thought with sensory systems of consciousness.
I. Feinberg and M. Guazzelli in the British J. of Psychiatry 174(1999) 196-204

Jackson (1958 in Selected Writings of HJ)’s proposal of “thinking”: complex motor act. 5
25 WD T LM ) EEN T A CTd D, Conserve and utilize the computational
and integrative mechanisms evolved for physical movement. _
_ are integrative mechanisms that prepare neural systems for the

consequences of self-initiated action. In the motor systems of thought, they would act to
distinguish  self-produced from externally-stimulated events in consciousness. SCZ is a
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http://en.wikipedia.org/wiki/Tickle
http://en.wikipedia.org/wiki/Efferent_nerve_fiber
http://en.wikipedia.org/wiki/Motor_system
http://en.wikipedia.org/wiki/Efference_copy#cite_note-Jeannerod83-1
http://en.wikipedia.org/wiki/Efference_copy#cite_note-Jeannerod83-1
http://en.wikipedia.org/wiki/Internal_model
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disorder of thinking.

BEtERS &7 4 — K74 —T— x> hU—27(CD-FF) X, BODOA =T F 7 TR ENi47
Ly DFERIIK T DR AT DA T DMARAN = AL TH D,

Flo, SEEZEZTED L.

HRDA =T F 7T TRENAITLDFERIZOWVTOMBERD A = XL EHEMICHHA L X
LT HEDTHA D, BBEOEFRZRTIL, AMRER TIZRWT, ANk ThlgZ EShiz
FHENG, ACOMEV L7 EME BT 2EHTH 5,

_rather than anatomical defect in a specific area

# Inter-connections of the anterior and posterior association corticies, evolution,

A RTEL. WAD (BE) HEMEETIIRN, TRITRETIRICHADNS, HLERNE 7 41— R 7+
—U—F*vy FU—27(CD-FR)IZHE T DM RERI K OREICER T 5 X5 Th b,

3

feed forward (FF) : —ARIESMNMeh@MEREE 7 — K74 —U— Xy hU—

7R, ZOERETORKENZGIHEEEZD, ZTOT 4 —RT7+—U— KRRy NU—27 L35E ST,
B 5DEb ) FIZHMENELS | AT (FRIF—TEMRTT U EZ L) DRNBNTWEHY AT AT
DL hxy hU—7 & XiEna,

GHE

3 ERRLMRIEE

e) Language and thought S & & HIRMEE

b MREE GERED
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BEOER 2 EWOmME GEH) ICRE - #i— - e S E 5D,

#1. F () EEOFEH - /ER - KB
#2., REHE 2Ia=r—Tar &
#3. X KErgRE o5 - B -7 (Z35L) Low-tech-test

PLED 3FHEFZ EAD level DF72 57T D level (ZhiENE OAIT D

W DOLAIIE, B - FHEF R TEIRE ST - ATERERU T, MRRR O EITHHI L T, BHFEOE TRHD
bNd, DFV, HHAETIE, HOTEEDEMICIETELTWD,

— I, BIE AR & OFHIC L T, BEICENL LR, SHOEZITFHD Tnwi=35] OkHEIC
5B,

IO ORESEN - T, L | B FEAEENT,
MSALBPE DEE D REL 720 | FREEAVIE S MO 2 RS LIS 2 REHERE  Matching

W%
Hitk
o0
%T%ﬁA% SHTEMIEE A
ik PS5
KINEEER% 7INI
BEM T - %Twm&J k@% ﬁ@ﬂﬁ

8 MMHOEER

SEIZOVWTODEE

BRDFSELTOEED " R BEADEALEZDHIL . F_EFTRIGENHLE
GRS e i)

BN _BHT2EGLE-EEERBOEEENMEX. BRETIZZASTERREICL-TR () D EE +>
locomotion @FﬁE'C“ﬁ)%)u&ﬁ‘bﬁ#ﬁ&éhLE@W%’ETﬁEkbf:EHﬂiﬂi(%)o)ﬁaﬁjb‘\ refine SNTE
BHIZKELGREEZXITS, ’NIXLT. BEEFRAWE=HBZHRILTITOIZENTEDL LIS,
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F-RREICEMT "FBHL LMo DEYOKINREESEFIL. B2 DRBREICISFHRIHICK
ST "FEHIL SN-BREFOEB LA ->THMICELL. SEOEBEZLSREICHKET H,/\ 70D
FCDERE. KRNREBRICETSIBIMET (V5 1EA 1T, REERN CTREMRS NG EAERN
[CEEIELTWDDTIEGL, ZTOELIEEHEABRRE. BEY 1 FIvILEETHELTHALTLS, CD
BREFCTRELERBRRERIZENT, ZEESHFLGEBRERHMOMEEE (cross—matching) [TLHFMHRGTH
EREh. ChoDRERBEFSELTR#ITHENIAZI 2 =723V DEBEEH SN HEEHAD
BHATHETHEVIBIRETESHAERIELTE =, N TOTIENABAR ST TEFRIZIILHTE
BICRGS-HRE— S B AERDAEL - 1EE>TWVS, T b5 a2 —2av DREICHKELI-BEN
EEICEARRTHD. GH. BB TEHLIIT. ChoDEEBOERICHAILDFEGFOEILINEAT
TEDHEHILITHD,

RUEEICRELLNBELOEMIENTIE, KIFTREDRECH O SELGFSDORMA A REIZRY .,
CEFEHOEMILLELITAETIMSELHRELBRILTREMEER (VL =V EE.CCTE
EOEK-ABHNEBRIND) NEREESHFRICHASNG, SO REMSDRIFHZS T TRESFADK
BEEBIEERCGY KEMICREL-HZEB(REREMES) ZAVT—BNOFEEMNMEA S, |
BERNICEFHESERT JO0—NEEF. CCTEREOARIBESNEFHNICRRSND) BRSNS
ED, COFIEEIL. HIYEOELDAZa=r—2aV DFRELTRILEEL-LDTHAHN, EiLiR
MIZHTRANMRREDOEMBEER) OPTEEDIZHRF R IZHE->TEZERATEREL. HIRIEL
R EEEMAZZL > THAMEBEA TRATESFRELTRELTE, ChdTHbhbE, AfES
[CEVWTOHHLNSD, Xb. XBADHAKMEBA-BEADERTHS.

ST UEDOXARD P CHEBICSN TELFHERFEEFOBRICOVTEELTH L, —ROEY
. —DDEEHERFRE—DDEHERFRODZOLME>TULAEL, CHIZRLT, EFMIZ DD FRMHE
R.ITEDOL, —DOEFUHRFNREZDOEHRFRELO> TS, —DDEEHRFTREIE. RETHE
BIZHONEREHIVETREIDERES L. ZDOFHERITREE. KRB IZHEIE—ETRH
PVERRESREE_ESRHIVEIEZRESTRES . E_ESRIE. RERLEMICTAT. ERDYIL
D LIRS EMEFMEFEED LSITEILLTOKBRETESLEEHERINEH THSEEZD
nd,

COEIIZ, BYMEICEFDYDOTBRE RS RFTHERSN TS RERIHELLILDOEEM T~
TEARMGBERDERTHAHMN. EFCREFENERHRBEL>TESRICMD S, /N TOTJIEFEZE=E
SREAMT. BYEEMNEBLERNGESREE —ESRELATRRILz, EE/AFHRRIHLELGLT
BlEE TN ERHITBERADERERTL. EESDESLLTEKDTH T F—ESRLFMEZEIC
LT3, EEBRE<ERBFHRHFS> ELENHIELH DM, NTOTERICLEDZ L FHRSD
—BITYELLDTREL E—ESREFEMICELGITERDIESREDTHS. EFEELEEFEHYTIE.
BEUERFAOPRIEIKRMEEETHALERICHY . F—ESROPRBEVAKMNRE BRSNS, FZIE
SRITHEE. LIS EREICHERTIESFICEOHBEOELNHHESN TN,

UEF e — 2 FREEMRZAM (EFEE. MR, BHE—R.
I kR 4L, 1999 F1T)
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iR S R 5T &E XA EE(Conditioned reflex and higher functions of CNS) &Y

BRICHTIEHERAOHEBIZ. /NATOTICENE E—IC. REZESLTRFEREDHREHAICES
DIFLNTVBRERERIETHY ., DWVTIALRR., ChoDMiELHRANESREICLDRBEREZREITE
WL, REDLGMTIE, ChoDEFRTEICIIRHAESMOEHEEESICHEUDToNS, BRERIEIE
REDE—RIESTHY . BMIHoTIE. E—DIESTH D, LALARICH>TIE. ShioDBRERIEA.
FIEITBHEEAEI DT VU LDESER R T 5-OIC. RERBEERBL TEBHRRICK
BPRIBEREICEVRLTEY. COERN E—ESREERICLTOGA TV ESEZRHIWVIFXEHEE
SREBALTVD. COEZESRIZN. BE . B, TLTHRABE—ROFBEEZERL TS,
R, SEESREAE—FBSRIC. DFYSNANCDRERIMIIEIHITKELTEY . RIBMIZIETH R
DoDRIBOHMELEEHZTENTELIDEN, ZIVDFEENAELREMER, BiREERLD
HVEICEEGERRNHIZLERAL TN D, HAIARBDEEN = BASTLHSUHSHMEREDIERIT. &
BIF . BAEDKIITEZ, EDKXIIRERT ENERET HTHAI,

BNABICELEEICERBERENRKET HLITNALTIE. FEBREE., ThEMENIZHEET LS
EELLIC.HMICRONDBZEILDMNCCAREDFEEZL =Lz, 3G -DIE—ETIE, XFHRE
EDHVEITEMTEHOMERAZVELLI-OTHY . F-—ETIE, BEFLORHSEES LN
AT RETGOTKGA T, FEREDHEHGREENEENOTH o= FBDRENREINIETS
FE FORERECEERELRELOHVEIC. BLADHEENRELZTNIEGLGMN oz, LML, £
NODHEEANFEETNIETBHFE . RIABET FTITHRWICLGoTE, FEBRZREERLLTED. 2O
LEARDEEZEELT. AR HBEFEDILIC. SADISGAEEFHBEZHESE-DTHS,

FBBEOBRELTEENEFTN=CLE D, E—RHHVEIRBEESREERICLT. E2XRH
BWIEBESRNEENIELEKRLI, ZEFK, FHRBRERIBEIEL TS0 ERCERIC—HRH
LI > TEBRIBTHS, /AT 0TV TR RS, TE—ETROBEEARERICKEL TLSEEE
A, BMAMIZE ZESRELRAFLTOSIEF RV, BEAEL, ThERCHEEBICL>TEI4h
NHBESTHLINLTHD, |

COEKIE, BEGZHODOLIE-EERESERAVDSEERDL. N\ TODJICI > TERMEEHEKIZONT
ETHACEARWESNFZRICLE=DND, DFYRBERFADHREBEEDEA, nTEME IRELE
ROEA, ELT—RMICEBEFIEDZEBICLENIEVNSITETH S, CNODEBNEZFESROBE
[CHADDBEEIZE, ENOIH TIFFEALEAICHERNELHEIZBLRANELDAH S5, oI BEZES
REFICHRTERRHETHS . LOLLWThIZE K, ENoLEBYWEFE->TORBRMARICE>THLL
[SEht=, HEFBRICAATIRENLGHELNDRRICEDYEHAHENE, NTOTEHEEL T,

BIECDEZMNELWEZ, WRTOHAERZESL T, B THEMNUVSKETIEBAL -, HIFELHEHRD
BADME, LKA TV TREBEE. TVa—2aHVEEE, ERIVFITILLRIE. Ty TS5
FEEVNDFLKONDRITAN > TV HERERBEENT T HAMN T, NTOTEERMETHOHEZ
FAL. TNOoAEZESRICHTIFLHEH L OFHRMEEZLAL THE = COMRIT. L TOETHRRS

nsd.
- 186 -



- 187 -
W=

FEESROER. DFYCLENREMBBREENICLTHHENOZRDESLLLBIEE. FHR
FOEREEFWEHZL>THELETFOEND, ARIZEST, ZELIFMD T RTDLOLERBRICEHRIBTHY.
EHRFTFBO—MAGERICLI=DN > TS, LML, FHRIEELTIE, &L BIYMOBREREH RS
FHECORT LS E5RBEENHY . BELESDATREMELIEEMNITKEL TR AIZ BEREDITHL
BOWERDKEIZHEIDTHDH, CHLT. ABEHMOERBIFFEIOHULEICIK, EitELLdITT HE
WET#EN DD ERMENHDHELID (. BEDESRHEFENFHERFDBETHENSTHD, HitHd
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DaB diese Erklarung der Entstehung der Sprache aus und mit der Arbeit die
einzig richtige ist, beweist der Vergleich mit den Tieren. Das wenige, was diese, selbst die
héchstentwickelten, einander mitzuteilen haben, kdnnen sie einander auch ohne artikulierte
Sprache mitteilen. Im Naturzustand fihlt kein Tier es als einen Mangel, nicht sprechen oder
menschliche Sprache nicht verstehn zu kdnnen. Ganz anders, wenn es durch Menschen gezahmt
ist. Der Hund und das Pferd haben im Umgang mit Menschen ein so gutes Ohr flir artikulierte
Sprache erhalten, daB sie jede Sprache leicht soweit verstehn lernen, wie ihr Vorstellungskreis
reicht. Sie haben sich ferner die Fahigkeit fir Empfindungen wie Anhanglichkeit an Menschen,
Dankbarkeit usw. erworben, die ihnen friiher fremd waren; und wer viel mit solchen Tieren
umgegangen ist, wird sich kaum der Uberzeugung verschlieBen kénnen, daB es Falle genug gibt,
wo sie jetzt die Unfahigkeit zu sprechen als einen Mangel empfinden, dem allerdings bei ihren
allzusehr in bestimmter Richtung spezialisierten Stimmorganen leider nicht mehr abzuhelfen ist.
Wo aber das Organ vorhanden ist, da fallt auch diese Unfahigkeit innerhalb gewisser Grenzen weg.
Die Mundorgane der Vdgel sind sicher so verschieden wie nur mdglich von denen des Menschen,
und doch sind Végel die einzigen Tiere, die sprechen lernen; und der Vogel mit der
abscheulichsten Stimme, der Papagei, spricht am besten. Man sage nicht, er verstehe nicht, was
er spricht. Allerdings wird er aus reinem Vergnligen am Sprechen und an der Gesellschaft von
Menschen stundenlang seinen ganzen Wortreichtum plappernd wiederholen. Aber soweit sein
Vorstellungskreis reicht, soweit kann er auch verstehen lernen, was er sagt. Man lehre einen

Papagei Schimpfworter, so daB er eine Vorstellung von ihrer Bedeutung bekommt (ein
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Hauptvergnigen aus heien Landern zuriicksegelnder Matrosen); man reize ihn, und man wird
bald finden, daB er seine Schimpfwdrter ebenso richtig zu verwerten weiB3 wie eine Berliner

Gemisehokerin. Ebenso beim Betteln um Leckereien.
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£EZ%¥E 17 Synchronisation of Neural Processes

Our experience seems to contain entities with their attributes attached to them at the correct places
in space and time. When a dog barks we see its jaws open at the same time as the bark and both
jaws and bark are at the same location. We take this for granted but the brain must be engaging in
some complex processing to achieve this synchronised and appropriately positioned set of objects
and events. The illustration below shows the two basic processes that might be used to synchronise

events between the different specialised processors in the cerebral cortex and brain in general.
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These options are not exclusive: a mixture of 1 & 2 might occur.

In the first option a complete model of sensation, dream etc. may be created and then allowed to
become part of conscious experience. In the second model events are released into experience as fast
as possible but are synchronous when recalled, having been synchronised in a storage buffer. There
1s a third option in which there is no synchronisation of events so that the output from different

processors would occur at different times.

The 'experience buffer' would be a volume of brain in which a succession of events could be recorded.
The buffer might either be updated in steps, the previous content being discarded, or continuously

updated with the oldest content being lost continuously.

In the first option events from different processes would always appear to be simultaneous unless
the experience buffer were updated as a series of steps in which case any changes at around the
moment of updating might appear in successive buffers. For instance, if change of position were
processed before change in colour a circle on a screen that changed from green to red at the start of

a motion might seem to be briefly green during the motion and then turn red.
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In the second model events from different processors might appear asynchronous at the

moment of experience but synchronous when recalled.

Colour vision and motion vision are processed in different parts of the visual cortex and
in distinct parts of visual cortical areas V1 and V2. They are different processes and
hence ideal for studying the synchronisation of cortical activity. Moutoussis and Zeki
(1997) presented subjects with moving coloured squares on a computer screen that
changed from red to green or vice versa as they changed direction of movement. It was
found that subjects seemed to perceive changes in colour some 70-80 msecs before they
perceived a change in the direction of motion of the squares. Further work by Arnold et
al. (2001) and Arnold and Clifford (2001) have confirmed that colour changes seem to
be perceived before motion. Arnold and Clifford (2001) also found a quantitative
relationship between the colour/motion asynchrony and the direction of change of
motion, complete reversals of direction giving rise to the greatest asynchrony between

the detection of colour and motion changes.

Moutoussis and Zeki (1997) conclude by stating that the asynchrony of neural
processes shows that "..the perception of each attribute is solely the result of the
activity in the specialised system involved in its processing..". It seems more likely that
the experiments simply show that slow neural processes are not synchronised before
they become percepts (the third option above). The experiments are excellent evidence
for the concept of the cortex as a set of specialised processors that deliver their output
asynchronously to some other place where the output becomes a percept.

These experiments on colour and motion suggest that there is no synchronisation
between the processes that deal with these two aspects of vision. Another set of
experiments by Clifford et al (2003) supports this idea of processing being
asynchronous. They asked subjects to perform a variety of judgements of when visual
events occurred and found that the degree of synchrony of one visual event with
another depends on the type of judgement. Different judgements probably use
processors in different areas of cortex and the output from these arrives
asynchronously at the part of the brain that supports the percept.

When the percept is formed there must be feedback to the cortical processes that create
its content. Otherwise it would not be possible to report about the percept and the
cortex would be unable to direct processing to the percept in preference to other,

non-conscious cortical data.

Although slow processes (20 milliseconds to 1 second) do not seem to be synchronised
there is some evidence for very rapid synchronisation. Andrews et al (1996) revisited a
problem raised by the famous physiologist Charles Sherrington. Sherrington
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considered the phenomenon of 'flicker fusion' in which a flickering light appears to be a
continuous steady light if it flashes on and off at frequencies of about 45 Hz or higher.
He reasoned that if the images from both eyes are brought together to form a single
image then the frequency at which a flickering light appears to be steady should
depend on whether one or two eyes are used. Flicker fusion should occur if each eye
receives alternate flashes at only half the normal flicker fusion frequency. The flicker
should disappear if the left eye receives flashes at 23 pulses per second and the right
eye receives alternate flashes at 23 pulses per second. When Sherrington performed
the experiment he found that this was not the case, using approximate figures, each
eye required 46 pulses per second for fusion to occur. Sherrington proposed that the
flicker fusion in alternate binocular presentation was occurring "psychically", outside

of normal physiological processes.

Andrews et al. duplicated Sherrington's result but investigated it further. They found
that when lights were flashed in each eye alternately at low frequences (2 Hz) the
experience was the same as a light being flashed in both eyes at this rate. At
frequencies of four Hz and higher the subjects began to report that the lights being
flashed alternately in both eyes seemed to flicker at the same rate as lights being
flashed in both eyes at half the frequency. It seemed as if a flash in one eye followed by
a flash in the other eye was being perceived as a single flash or "conflated" as the
authors put it. The authors explained this effect by suggesting that the brain activity
corresponding to the flashes was sampled for a short period and any number of flashes
occurring during this period became perceived as a single flash. The maximum rate of
sampling would be about 45 Hz. This idea is similar to option (1) above, where the
buffer is filled and emptied 40 - 50 times a second.

An experience buffer that is refreshed at 40-50 times a second might also explain the
results obtained with colour and motion asynchrony because synchronisation between
processes may well happen too quickly to affect processes that occur at very slow rates.
Singer and Gray (1995), Singer (2001) have proposed that synchronisation between
neurones at about 45Hz is the discriminator between those neurones with activity that
contributes to conscious experience and activity in other neurones. A rapid refresh rate
in a sychronising buffer agrees with the results found by Fries et al (1997) in which
visual cortical neurones that represent a percept underwent synchronous oscillations
in the gamma frequency range (39-63 Hz). Tononi et al (1998) have also found
synchronisation of neural activity in neurones that represent the percept.

The gamma frequency oscillations are intrinsic to the cortex but are triggered by the
thalamus and are part of the 'arousal system'. Readers should be wary of the term
'arousal system' because it evokes the idea of something waking up a conscious cortex.

The cortex can be fully active during sleep and even during pathological
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unconsciousness such as persistent vegetative state so it is possible that the arousal

centres themselves or nearby structures actually host phenomenal consciousness.

ZEZER 18 The Cortex and Thalamus
The cortex and consciousness

The cerebral cortex consists of a set of specialised areas that process different aspects
of sensation and motor control. There are about ten times as many nerve fibres going
from the cortex to the thalamus as there are from the thalamus to the cortex (Destexhe
2000).
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The sensory processors of the diencephalon and telencephalon showing the two
synergistic processor networks.
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Histologically the cerebral cortex is a layer of greyish neurons overlying a huge mass of
white nerve fibres, the cerebral medulla. The cortex consists of six main layers. The
upper layers receive input from the relays in the thalamus such as the lateral
geniculate, from the thalamus in general and from other areas of cortex plus a few

specialised inputs from other locations. The lower layers give rise to output fibres that
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largely connect with the thalamus and other areas of cortex although particular
specialised processors in the cortex may also have direct connections elsewhere such as

to motor nuclei.

Toag U,_-IJ.I BT A T -
U -.,'E;Iiihul'-k" . 2
Il

1]

Frorm other
areas of
corex
To other areas
of cortex
From
Thalatrus

The cerebral cortex has many functions and is divided up into numerous separate
processors. The most important function of the cortex from the point of view of
consciousness studies is that it creates models. As was seen in Part I, philosophers
debate whether these models are actually experienced consciously but in the
neurophysiological literature it is normally assumed that we do experience models and
rehearsals such as inner speech and imaginings. There is considerable evidence that
the parts of the brain that deal with imagining (modelling) things are also the parts
that deal with perception (i.e.: modelling the world). The overlap between imagination
and normal perception is not complete because, as Tong(2003), in a review of visual
consciousness, put it: "Internally generated experiences share some, but not all, of the
phenomenal properties of actual perception". There i1s also considerable overlap
between the areas used for imaginary speech (thought) and actual speech, areas
dealing with the control of sensation and of the tongue etc. being used in actual speech
but not in imagined speech (Fu et al 2002). Kreiman et al (2000) investigated the
activity of single neurons in humans and also found that the brain activity evoked by
visual imagination overlapped that which occurs upon direct stimulation by the same
image.

- 199 -


http://en.wikibooks.org/wiki/File:Constudcortex2.gif

- 200 -
F1E
Our conscious experience consists of the output of the cortical modelling and perceptual
processes. The cerebral cortex itself appears to be non-conscious. The evidence for the
non-conscious nature of the cerebral cortex consists of lesion studies in which large
amounts of cortex can be removed without removing consciousness and physiological
studies in which it is demonstrated that the cerebral cortex can be active without

conscious experience.

Lesion studies have shown that up to 60% of the cerebral cortex can be removed
without abolishing consciousness (Austin and Grant 1958). An entire hemisphere can
be removed or much of the front or back of the cerebral cortex can be cut off yet

consciousness persists.

Fiset et al (1999) and Cariani (2000) have shown that cortical activity can be normal or
even elevated during the unconscious state of general anaesthesia. Alkire et al (1996)
also showed that cortical activity related to word recognition occurred during general

anaesthesia.

Libet et al. (1967) found that there could be cerebral cortical activity in response to
weak stimulation of the skin without any conscious awareness of the stimulus. This
work provides a neurophysiological basis for subliminal (non-conscious) perception and
also shows that large areas of the cerebral cortex can be active without conscious
experience. The insensitivity of experience to cortical activity has been further
confirmed by Libet et al (1979). They electrically stimulated the cerebral cortex of
conscious patients and discovered that the stimulus must be continued for about 0.5
seconds for subjects to report a conscious experience of the stimulation. Libet's findings
have been analysed at length but there still appears to be a 0.25 to 0.5 secs delay (Klein
2002).

It has been demonstrated that cerebral cortical activity is not synonymous with
conscious experience but why should there be a delay of up to 0.5 seconds or so between
cortical stimulation and a conscious percept? What is the cortex doing in the 0.5
seconds between the start of stimulation and the report of awareness of the
stimulation? It is probably synchronising its various processors and creating a waking
dream, a structured set of events that accounts for the activity. The synchronisation of
cerebral cortical processes will be discussed later, but what evidence is there for the

cerebral cortex constructing a waking dream, or model, to describe the world?

The 'Attentional Blink' (Raymond et al. 1992) is consistent with the concept of the
cerebral cortex being a device that creates models. In the 'Attentional Blink' the
1dentification of an object impairs the identification of a second object that is presented
within 0.5 seconds of the first. Raymond et al used a stream of letters (11 letters per
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second) and the identification of a first letter impaired the identification of a
subsequent 'probe’ letter in the stream. If the probe letter followed the first letter
within about 180 msecs it could easily be identified, suggesting that chunks of about
180 msecs of data stream are modelled together. Christmann & Leuthold (2004) have
theorised that the 'Attentional Blink' involves perceptual and central components of
visual processing. This is supported by the fMRI studies of Marois et al (2004) who
presented subjects with faces mounted on scenes of places. The scenes of places often
went undetected by subjects but they activated regions of the medial temporal cortex
involved in high-level scene representations, the parahippocampal place area (PPA).
When the scenes of places were detected by the subjects there was activity in the
frontal cortex and the PPA activity was increased. These experiments are consistent
with the idea of a cerebral cortex that is a multiprocessor system that creates

consistent models of the environment.

Bregman's (1990) auditory continuity illusion is another example of how sensory
events are modelled. If a pure tone is followed by broadband noise and the noise
followed by the same pure tone it seems as if the tone occurs throughout the period of
noise. If the noise is not followed by the pure tone there is no sound of the tone during
the period of noise. This effect is similar to the results found by Libet because a delay of
several hundred milliseconds between sensory stimulation and conscious experience 1s

needed to account for the apparent rewriting of history after the second tone appears.

Dennett and Kinsbourne (1992) argued strongly against modelling as the source of
conscious experience. They discussed two illusions, the "cutaneous rabbit illusion", in
which the subject is tapped successively in such a way that some illusory taps appear
and the "phi illusion" in which successively illuminated lights appear as a motion of the
light. Dennett and Kinsbourne declared that there should be no cerebral cortical filling
in of the gaps in the these illusions. Both these illusions have now been investigated.
Blankenburg et al (2006) found that cerebral cortical activity occurred at the locations
expected for the missing taps in the "cutaneous rabbit" illusion and Larsen et al (2006)
found that the areas of cerebral cortex that would be stimulated by a moving light were

active during the "phi illusion".
The delay before consciousness of "voluntary" actions

The 0.5 second delay required for the cortex to model an event has implications for the
role of conscious experience in the control of our lives. If experience is about 0.5 seconds
behind the true present instant then how can we be said to control anything? The brain
must be acting automatically whilst performing most tasks. The 0.5 second delay also
seems to contradict our everyday experience. We certainly feel like we are aware of

things in less than 0.5 seconds, for example, the direct stimulation of sense organs
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seems to be experienced much more rapidly than the delayed experience of cortical
stimulation. In fact subjects report that they are conscious of stimuli, such as being
touched or seeing flashing lights, within 0.1 to 0.2 seconds of the event. So how can
subjects report events within 0.2 seconds even though it seems to take 0.5 seconds for
the cortex to generate activity that can be experienced? The simplest explanation is
that the reaction occurs automatically within 0.2 seconds and then the conscious
experience of this reaction occurs 0.3 seconds later. This gives a total 0.5 seconds delay

before conscious experience whilst allowing fast reactions.

Libet et al. extended their experiments by stimulating a "relay nucleus" in the
thalamus that intercepts signals from the senses before they reach the somatosensory
cortex. It was found that when this nucleus was stimulated for 0.5 seconds the subjects
reported that the stimulus occurred 0.2 seconds after it had begun. When the nucleus
was stimulated for less than 0.5 seconds the subjects did not report any sensation. This
supports the concept of a 0.5 second delay whilst the cortex puts a stimulus in context

before it 1s experienced.

These experiments show that our experience is an output of cortical processing rather
than the processing itself. If our conscious experience is non-cortical then this raises
the possibility that the non-conscious cerebral cortex can perform actions without
conscious control. Of course, the cortex does this all the time when we are indulging in
skilled or routine behaviour. The ability of the non-conscious cortex is quite
remarkable; for instance car drivers sometimes discover that they have driven for
several miles without conscious experience of driving, even at the level of having no

recollection of the route.

—
=

Typical recording of the readiness potential.

Although it might be accepted that much of our everyday behaviour is automatic is
there any behaviour that is definitely initiated by conscious experience? This is
probably a pointless question because consciousness is about observation, not action;
however, despite this there have been several experiments that have attempted to

determine the relationship between consciousness and action.

In 1964 Kornhuber and Deecke performed a series of experiments that measured the
electrical activity from the scalp (EEG) during voluntary actions. They averaged many
EEG's from subjects who were about to move a finger and discovered that there is an
increase in scalp potential before the movement takes place. The increase in potential
can start as long as 2 seconds or so before the movement and is known as the

"readiness potential" (Bereitschaftspotential). The readiness potential is strange
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because it seems to contradict our conscious experience; we do not decide to move a
hand and then wait 2 seconds before the hand moves. It seems that the non-conscious

brain may be taking things into its own hands.

Libet et al. (1983) extended the readiness potential experiments by asking subjects to
observe a Wundt clock whilst flexing a finger. The Wundt clock had a spot of light that
moved around a circle every 2.56 seconds and allowed the subjects to obtain timings
that were related to their mental experiences. When the subjects flexed a finger it was
found that the readiness potential occurred about 0.5 seconds before the finger moved
and the subjects reported they were going to move the finger about 0.2 seconds before
the movement. This suggested that a subject's cerebral cortex was preparing for the
movement about 0.3 seconds before the subject was conscious of this. Libet's
experiments have been reproduced elsewhere (see Keller & Heckhausen 1990). (It is
1mportant to note that the subjects in Libet's experiment were asked to wait until they
felt the urge to move the finger.) These results are consistent with the idea of the cortex
as a modelling system that constructs a consistent model of events to pass on to
whatever mediates conscious experience.

More recently fMRI and direct electrode recording have borne out the readiness
potential experiments. Soon et al. (2008) allowed subjects to decide to press either a left
or right button. They used fMRI to show that there was spatially organised activity in
the polar frontal cortex and parietal cortex (from precuneus into posterior cingulate
cortex) that predicted the conscious left/right decision and preceded it by about seven
seconds. Rektor et al (2001) used direct electrode recordings to show a 2 second latency.
Haggard & Eimer (1999) and also Trevena and Miller (2002, 2009) have identified a
"Lateralized Readiness Potential" that is correlated with the movement of a particular
hand (left or right) in their EEG experiments and Trevena and Miller claim that this
potential always follows the making of a conscious decision and precedes the actions
being studied. However, Soon et al. (2008) showed that fMRI can predict which button
will be used well before any conscious decision is reported. (See Haggard (2008) for a

review of conscious volition).

Perception, Imagination, Memory and Dreams

More about Models

Our dreams are clearly models that form a 'dreamworld' but the idea that perception
might be like a dream that is updated by sensation is not so obvious. Experience seems
to be an active model of the world (virtual reality) based on sense data rather than a
simple mapping of retinal and other sensory data. This is demonstrated by visual
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illusions such as the Ames Room, Spoke Illusion and Muller Lyer illusions shown
below:

0 7
L _ / <
> ' Mt Lyer

The little boy and the man are
the same size on the page The circle 15 symmetrical

=

Notice how the circle is distorted without any distortion in the 'spokes', it is as if the
circle has been treated as a separate object by the processes in the brain that
rearranged it. In all of these illusions the brain has rearranged large areas of the visual
field and has managed the input as a collection of 'objects' that are manipulated
separately. Even movement seems to occur in some figures showing that the brain

models the position of things:

-204 -


http://en.wikibooks.org/wiki/File:Constudame.gif

-205 -

&
i
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Stare at the central disk - does it move?

The creation of a model is also demonstrated by the illusion of movement experienced
when we watch the cinema or television. This is due to the cortical modelling that is
known as 'short-range apparent motion' rather than flicker fusion or persistence of
vision. It is intriguing that, although it has been known for decades that the joining
together of static images in our minds is due to modelling activity in the brain the myth
that it 1s due to persistence of vision or flicker fusion is universal. As Anderson and
Anderson (1993) noted:

Indeed, in the past decade, psychoanalytic-Marxist film scholars
have retained the model implied by persistence of vision: theirs
1s a passive viewer, a spectator who is "positioned," unwittingly

"sutured" into the text, and victimized by excess ideology.

Our experience of the cinema is like a dream updated by sensation rather than
sensation updated by interpretation. In fact the most compelling evidence for the

modelling power of the brain is the existence of dreams; our dreams are often models of
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worlds that do not exist and involve little or no sensory input yet can involve effects as
powerful as any television drama.

Short range apparent motion occurs when the interval between presentations of an
object is brief (c. 50-100 msecs). Motion modelling in response to longer intervals is
known as long range apparent motion. There is evidence that the modelling in short
range apparent motion is enhanced if the moving patterns are similar to moving
human forms (such as patterns of dots outlining a person)(Thornton et al 1998). The
accuracy of predicting movement can actually improve if the interval between
presentations is increased when human forms are used.

Motion modelling can also be seen in visual illusions such as the Waterfall Illusion
(motion aftereffect). The waterfall illusion is commonly seen after viewing a sequence
of scrolling credits on the television; when the credits stop rolling it appears as if they
briefly move in the opposite direction. Tootel et al (1995) have used fMRI to show that
this is correlated with activity in the motion modelling area of visual cortex (area
MT/V5). The waterfall illusion is also associated with an intriguing aftereffect known
as storage of the motion aftereffect. Normal motion aftereffects last for up to about ten
seconds after the stimulus, however, if the subjects close their eyes for the normal
duration of the aftereffect then reopen them they see the illusion for almost the normal
duration. Culham et al. (1999) used fMRI to show that activity in area MT/V5 was low
during the period when the eyes were closed then increased dramatically when the
eyes were opened. This is strongly suggestive of a modelling mechanism outside MT/V5
that has adapted to motion and then models stationary data with movement in the

wrong direction.

Visual area MT/V5 is also involved in the separation of moving visual scenes into
sprites or objects that move together as a whole within a scene (Muckli et al. 2002).

The way that mental models may be the basis of ordinary reasoning was outlined by
Johnson-Laird (1980), based on earlier work by Kenneth Craik.

Studies of 'change blindness' and 'inattentional blindness', where subjects fail to spot
outrageous changes in their environment, also demonstrate that we experience a model
and suggest that the brain must analyse an object to incorporate it fully into the model
(See for instance Rensink (2000), Simons & Rensink (2005)).
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Brain areas used in perception overlap those used in imagination and recall

Functional Magnetic Resonance Imaging fMRI) has shown that similar areas of brain
are used during perception involving the senses as during imagination (Tong 2003,
Kosslyn and Thompson 2003). The substrate of the mental images that occur in both
modes of brain activity has not yet been found. This overlap of the brain areas used in
perception with those used in imagination, memory and recall has been demonstrated

1n a wide range of experiments.

Ganis et al. (2004) used fairly complex perceptual and imagination tasks that activated
large areas of the brain, they found an overlap between the brain areas activated

during perception and imagery. The principle areas that were different in the two tasks
were found in the primary sensory areas of the visual cortex. Other areas in the visual
cortex and activity in the rest of the brain showed a remarkable degree of overlap. The
authors suggested that the differences in the activity of primary visual cortex may have
been due to differences between the perceptual and imaginary stimuli such as speed of

onset etc. The hippocampus was not activated.

It 1s intriguing that, contrary to object imagery, spatial imagery such as predicting
when a cross on a screen would fall on an imaginary letter actually seems to inhibit
activity in sensory visual cortex (Aleman et al). Both fMRI and blocking with
transcranial magnetic stimulation (TMS) showed that the posterior parietal cortex was

involved in the spatial imagery.

Imagery involving places and faces activates the place and face areas that are activated
during perception (Ishai et al. 2000).

The recall and recognition of things also seems to involve very similar brain areas to
those used during perception. Wheeler and Buckner (2003) showed that areas involved

in perception were also involved in the recall of the perceptual stimuli.

Recall causes activation of areas used in perception but also seems to use areas that
may be particularly related to the process of recall iself, such as the left parietal cortex
(Konishi et al 2000) (Brodmann's area 40/39). Frontal and parietal regions are
involved in the recognition of whether stimuli have been experienced before.

Image generation during sleep seems to differ from that during imagination and recall.
In particular it seems to involve a few well defined areas of cortex and considerable

activation of the posterior thalamus.

Sleep studies have shown that people dream throughout sleep. However, dreams are
more frequent during the REM (rapid eye movement) periods of sleep than the NREM

- 207 -



- 208 -

W=
(non-REM) periods. Dreams are reported after 70-95% of awakenings in REM sleep
and 5-10% of awakenings in NREM sleep. REM dreams are more visual than NREM
dreams which are more 'thoughtlike' (Solms 2000). Thoughtlike events (mentation) are
reported after 43% of awakenings from NREM sleep.

Solms (1997) found that patients who had lesions in the parietal-temporo-occipital
junction reported a cessation of visual images in dreams. Solms also found that
patients with lesions in the white matter inferior to the frontal horns of the lateral
ventricles, in the ventromesial quadrant of the frontal lobes, also reported loss of
dreaming. Loss of dreaming is also reported by leucotomised patients with frontal
ventromesial damage. Damasio et al. (1985) and Solms (1997) also reported that some
patients with damage to the medial prefrontal cortex, the anterior cingulate cortex,
and the basal forebrain became confused about what was real life and what was

dreaming (waking dreams occurred).

Studies using fMRI show that the sensory occipital lobe (BA 18) and posterior
thalamus, especially the lateral geniculate nuclei, are activated in REM sleep, weaker
activations of the posterior cingulate, putamen and midbrain were also found (Wehrle
et al. 2005, Loveblad et al. 1999). These findings are consistent with activation of the
ponto-geniculo-occipital system (PGO) during REM.

So dreams may be more like primary activations of sensory cortex than imagining or
recall. This suggests that dreams have a thalamic origin or are managed via
connections from the cortex through the thalamus to the visual cortex.

Hallucinations seem to differ from dreams. In Charles Bonnett Syndrome patients can
have clear hallucinations. These, like imaginations, seem to involve areas of the visual
cortex that deal with processed data, for instance hallucinations of faces activate the
"face area" rather than visual cortical area V1 (Ffytche et al 1998).

Suppression of data acquisition during saccades - perception as a patchwork

If you look at yourself in the mirror you will not see your eyes moving even though they
will be darting all over the view of your face. Even when you deliberately look from
place to place your eyes will appear steady. The natural darting of the eyes from place
to place as you view a scene is known as "saccadic" movement of the eyes. The
suppression of the visual image during the motion of the eyes is known as "saccadic
suppression" or "saccadic masking". The suppression of the acquisition of image data
extends to suppression of awareness of flashes of light during saccades, this effect is
known as "flash suppression", however, flash suppression seems to apply only to rather

dull flashes (Volkman (1962). The suppression during saccades is probably due to
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suppression of the magnocellular pathway (the motion sensitive pathway) in the

lateral geniculate nucleus (Burr et al. (1996).

The most intriguing feature of this suppression of data acquisition during saccades is
that each snapshot that is obtained between saccades can only contain a relatively
small amount of information. This i1s because the fovea, which is the most sensitive
area of the eye, is tiny (about 1Imm diameter) and only receives input from a few
degrees of the visual field. As a result what we consider to be a uniform scene in our

minds i1s actually a patchwork of intersaccade snapshots.

Another aspect of saccades is that the timing of events is referred back to the beginning
of the saccade. This effect is known as "saccadic chronostasis". For example, if an object
changes colour during a saccade the observer feels as if the colour change occurred at
the beginning of the saccade, so extending the amount of time that the object possesses
the changed colour. This effect can extend apparent durations by up to 500 ms and is
consistent with the idea that the visual system models events prior to perception (see
Yarrow et al. 2006).

Burr D, Morrone M, Ross J. (1996) Selective suppression of the magnocellular visual
pathway during saccades], Behavioral Brain Research 80 1-8 (1996)
http-//www.pisavisionlab.org/downloads/BBRReview96.pdf

Volkman, F. (1962). Vision during voluntary saccadic eye movements. J. Opt Soc. Am.
52:571-578. 1962.

Yarrow, K, Whiteley, L, Rothwell, J.C & Haggard,P. (2006) Spatial consequences of
bridging the saccadic gap. Vision Res. 2006 February; 46(4): 545-555.
http://www.hexicon.co.uk/Kielan/papers/Moving chrono.pdf

Blindsight

Blindsight studies illuminate the relationship between the cerebral cortex and our
experience. When the visual cortex is removed subjects become almost totally blind. If
the visual cortex on one side is removed subjects become relatively blind in the
contra-lateral hemifield. One of the most revealing studies of blindsight is Marcel's
1998 paper: " Blindsight and shape perception: deficit of visual consciousness or visual

function?".

It is useful when considering blindsight to contemplate for a while the appearance of
the world with both eyes closed and then with one eye closed. When both eyes are
closed our experience is of a darkish space radiating out from our heads, with one eye
closed we tend to ignore the darkish areas that cannot be seen even though they are
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still present. Marcel notes that patients who have a right blind field still have an
underlying visual field on the right side and that this can even contain conscious visual
experience. This sounds a bit like the darkish space that we all experience if deprived
of visual input on one side. As Marcel says: "A question that naturally arises is whether
the loss is a 'total' loss of visual consciousness in the blind field. It is often assumed to
be so, especially by those who discuss blindsight without carefully reading the
literature or working with the subjects. One can immediately respond negatively to the
question.."

The consciousness of the completion of Kanizsa figures in blindsight patients is
particularly indicative of the preservation of the field even though the content was
largely missing. A Kanizsa figure is shown below:

If we put Marcel's observations together with cortical anatomy and function it seems
that the space of our experience is located outside of the cerebral cortex. The cortex

generates much of visual and other content but it does not generate the space.
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Neuroanatomy
General layout of the CNS
The Central Nervous System (CNS) consists of the spinal cord, the brain and the

retina.

The CNS consists of two major groups of active cells, the neurons and the glia.
The neurons conduct short impulses of electricity along their membranes called
‘action potentials and encode data as frequency modulated signals (i.e.: different
intensities of stimulation are converted into different rates of firing). The glia modify
the connections between neurons and can respond to neuron activity by a change of
voltage across their membranes. Glia also have many other roles such as sustaining

neurons and providing electrical insulation.
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Neurons have three principal parts: the cell body, the dendrites and the axon.
Impulses flow from the cell body to the axon. The axon can be over a metre long
and bundles of axons form nerve fibres. Where an axon makes contact with the
dendrites or cell body of another neuron there is a special sort of junction called a
synapse. Transmission of data across synapses is usually mediated by chemical

signals.

Areas of the brain where there are many cell bodies have a beige/grey tinge and
are called grey matter. Areas that contain mainly nerve fibres are called white
matter. Masses of grey matter outside of the surface of the cerebral cortex or the

cerebellum are called nuclei.

The brain is of central interest in consciousness studies because consciousness

persists even when the spinal cord is sectioned at the neck.

The brain can be divided into five distinct divisions or 'vesicles on the basis of
embryological development. These are the myelencephalon, metencephalon,

mesencephalon, diencephalon and telencephalon (See the illustration below).
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Brain vesicles (general divisions)

Telencephalon {cerebral
hermispheres, striatum etc)

Mesencephalon
(rmidbrain)

Myelencephalon (rmedulla)

:|_
Spinal cord

Metencephalon
(pons & cerebellurn)

Diencephalon {Thalamus,
sub, epi, hypao - thalarmus

Physical Anatomy

Cerebral Thalamus and
cortex Corpus striatum

Cerebellurm

Medulla Pons
ablangata

Myelencephalon: Medulla oblongata.
Metencephalon: pons and cerebellum.
Mesencephalon: midbrain (tectum containing the superior colliculus and inferior colliculus,
red nucleus, substantia nigra, cerebellar peduncles.
Diencephalon: thalamus, epithalamus, hypothalamus, subthalamus.
Telencephalon: corpus striatum, cerebral hemispheres.
These divisions tend to obscure the physical anatomy of the brain which looks
like a rod of spinal cord with a swelling at the top due to the thalamus and corpus
striatum. Around the top of the rod is a globe of deeply indented cerebral cortex and
at the back there is the puckered mass of cerebellum. The physical anatomy is shown

in greater detail in the illustration below where the thalamus and corpus striatum

have been splayed out to show more detail.
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The Brain
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The brain as viewed from the underside and front. The thalamus and
Carpus Striaturn (Putarmen, caudate and armvyagdala) have been splaved out
to shiow detail,
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nucleus

Lenticular
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zEwer 20 Francis Crick (1916 - 2004)

Francis Crick (1994) The Astonishing Hypothesis. The Scientific Search for the Soul.
Simon & Schuster Ltd. London.

Crick

Crick begins this book with a statement about his opinion of the insignificance of

human beings:

"The Astonishing Hypothesis is that "You", your joys and your sorrows, your memories and your
ambitions, your sense of personal identity and free will, are in fact no more than the behaviour of a
vast assembly of nerve cells and their associated molecules. As Lewis Carroll's Alice might have
phrased it: "you're nothing but a pack of neurons”. This hypothesis is so alien to the ideas of most
people alive today that it can truly be called astonishing."

Crick is not a philosopher so might be forgiven the derogatory "no more than..", as a
scientist he realises that the assembly of nerve cells that form a brain is highly complex
and difficult to understand.

He suggests that the hypothesis is "so surprising" for three reasons:

"The first is that many people are reluctant to accept what is often called the "reductionist approach”
- that a complex system can be explained by the behaviour of its parts and their interactions with
each other.”

"The second reason why the Astonishing Hypothesis seems so strange is the nature of
consciousness. We have, for example, a vivid internal picture of the external world. It might seem a
category mistake to believe this is merely another way of talking about the behavior of neurons, but
we have just seen that arguments of this type are not always to be trusted.”
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"The third reason why the Astonishing Hypothesis seems strange springs from our undeniable
feeling that Free Will is free. ... | believe that if we solve the problem of awareness (or

consciousness), the explanation of Free Will is likely to be easier to solve."

Crick believes that many phenomena in the brain are "emergent" with the vague
implication that consciousness may also be emergent. He defines this term in the

following way:

"The scientific meaning of emergent, or at least the one | use, assumes that, while the whole may
not be the simple sum of the separate parts, its behavior can, at least in principle, be understood
from the nature and behavior of its parts plus the knowledge of how all these parts interact."

He wants to avoid the philosophical debates about the nature of consciousness:

"1. Everyone has a rough idea of what is meant by consciousness. It is better to avoid a precise
definition of consciousness because of the dangers of premature definition.

"Footnote: If this seems like cheating, try defining for me the word gene. So much is now known
about genes that any simple definition is likely to be inadequate. How much more difficult, then, to
define a biological term when rather little is known about it."

This is an odd standpoint because any brief review of the ideas of philosophers shows
that a good deal is known about phenomenal consciousness. The problem lies in

explaining such a bizarre experience, not in defining it.

He then elaborates a further four points covering general features of consciousness and
avoiding various types of speculation about consciousness. Excluded are: "what
consciousness is for", speculations about consciousness in lower animals and the
"self-referential aspect of consciousness"; included are the concept of consciousness in

"higher mammals".

As a guide for the scientific investigation of consciousness he puts forward three basic

1deas:

""1. Not all the operations of the brain correspond to consciousness.

""2. Consciousness involves some form of memory, probably a very short term one.
""3. Consciousness is closely associated with attention."

The operations of the brain that do correspond to consciousness are the "neural
correlates of consciousness" a term that probably predates Crick's work. Crick shows

the openness of 1deal science when he concludes with:
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"The Astonishing Hypothesis may be proved correct. Alternatively some view closer to the
religious one may become more plausible. There is always a third possibility: that the facts support
a new, alternative way of looking at the mind-brain problem that is significantly different from the
rather crude materialistic view many neuroscientists hold today and also from the religious point of

view."
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hOREZKIZEE, TEBWCREFELZVENOREOEMWMEN FHAT LN > TLZOTHY ., 20

BTMEOBICE NOABEBB O T2 MBITNEELETLTAREICEDINOTH D, LEARFRXINRETRIESEH

EAMRBEHFFIREL TV T A ATVWEL, ¥, EbNERYREOEEFHIEI<THAND, DEVKY

BB DWHICBE2T<B, TRETTREREROEEREBDET. ThoZMEL., BEID (AHKHLAT

KRR ) BEZEOREFEFNELOTERNORICHERL, TAICI > TERABEOFEBFITEONED LS
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1w
Schematic diagram to show the comparison of associations (cortico-cortical) fibers between the
human and the monkey
Arabic numerals are indicated after Brodmann (1909), Roman letters, Bonin & Bailey (1941). Map
on a reduced scale is different; the human brain is about three times larger than the monkey brain.

Upper : inner surface, Lower; outer surface.
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Double caractére du travail présenté par la marchandise.
THE TWOFOLD CHARACTER OFTHE LABOUR EMBODIED IN COMMODITIES

JIBOMCTBEHHBIN XapakTep 3aKI0YAIOLIEr0CsS B TOBApax Tpyaa

[EXMmIE—H F—F

F2fi BHRATRIRINLIFEOZEER
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)

At first sight a commodity presented itself to us as a complex of two

things — use value and exchange value.

HepBOHa‘{aJII)HO TOBAp INIpCaAcCTraa IICpca HaMHM KaK  HCUYTO

HBOﬁCTBGHHOG: KaK HOTpe6I/ITCJ'IBHaH CTOUMOCTBb U MCHOBAs1 CTOUMOCTD.

@ RPICARE. bhbhZEoTIEMBHDELT, FRMETHLERFFICRBEETHHEND

“EMBLDELTELA,

@

Spater zeigte sich, dafs auch die Arbeit, soweit sie im Wert

valeur proprement dite.

Later on, we saw also that labour, too, possesses the same twofold

nature;

&
i
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for, so far as it finds expression in value, it does not possess the

same characteristics that belong to it as a creator of use values.

BrnocneactBun 00HApYKUIIOCH, UTO U TPY, ITOCKOJIBKY OH BBIPaXXKEH B
CTOMMOCTH, YK€ HE UMEET TeX MPU3HAKOB, KOTOPHIE MPUHAIJIC)KAT EMY

KaK CO3nAaTCIIIo HOTpe6HT€JIBHBIX CTOHMMOCTEHM.

@ DNWTHBLE. TADNMEICKRRSNEINEYTIE, LEPERMEDEAHDEELLTORFHMELLLDE,
WS ZETRENT=,
f1 DFI bhbhE LENFEHNEECSVTRESNSPVVEL, TnE [ £ENTBZ | ERMEENSEH

dans la marchandise 2,

I was the first to point out and to examine critically this twofold

nature of the labour contained in commodities.

DTa JBOMCTBEHHAs MPUPOJa COAEPKAILIETOCs B TOBape Tpyda

BIIEPBBIE KPUTHUYECKH J0KA3aHA MHOIOM!,

O BRICEFNDFEHOZOZEMEEE., FACL-TIELOHTHHIMICIEFEIN=2DTH S,
(12) <Siehe Band 13, S. 22, 23 und passim> [#&FFit#1]

@
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entrer dans de plus amples détails.

As this point is the pivot on which a clear comprehension of political

economy turns, we must go more into detail.

Tak kak 3TOT IIYHKT ABJEICTCA OTIIPABHBIM ITYHKTOM, OT KOTOPOI'O
3aBUCHUT IIOHHUMAHUC HOJ'II/ITI/I‘—ICCKOI\/'I, TO €10 CJICAYCT OCBCTUTHL 3JICCh

0osiee 00CTOATENBHO.

O IOEE. BER2OEMBICESTRENEATHIMNS, COTIUBASTHELTEIS,
Q)

Nehmen wir zwei Waren, etwa einen Rock und 10 Ellen
Leinwand.

Prenons deux marchandises, un habit, par exemple, et 10 meétres de
toile ;

Let us take two commodities such as a coat and 10 yards of linen,

Bo3pméEm nBa TOBapa, HarpuMep OAMH CIOPTYK U 10 apiimH XoicTa.
© ZODHM. ZEAF—BOLEETILLOVDRLEESTHES,

@

Der erster habe den zweifachen Wert der letzteren, so dafs,
wenn 10 Ellen Leinwand = W, der Rock = 2 W.

admettons que la premiére ait deux fois la valeur de la seconde, de

sorte que si 10 metres de toile = x, I'habit = 2 x.
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and let the former be double the value of the latter, so that, if 