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FMEEOCHET 25, e MMOBPORKRIKE-72LLTH, ARBRDEY
WEBOERPEBREZOPFRICK FOURIBOERNLTHEFETDH 5, 7
HYOHBREREEZICHE 30, BYOREDRELEVICHET 38, BLEER
FBrELTHVLNSOIE HRE (Homology) & 8l (Analogy) OEZLFTH 5, T
DEZFRELSPOEEL, BREZXXABTOEKR S —BLIED » ke, BILEHRICERS
NAYHNIR, - oM EFHREBICEE S LD TH -1, BILPRBEOTME LT
BOBTONBLIICE-T, LIPS EANCRRO—EBRONSLIICIEE, T1D
L, THEOBEREVICILBOMSE (A common ancestor) IKHkT 3| NS5 45HDE
AFMEE UIce UL, {EEZRVIOELESY (Living animals) OEBEOHAR, 100
%BECHAZHET 2FR3RAERTETH S, ZHOMBELSVAE, ZO0BEINHE
ATHIBAR, ThOoDOREPEENEL - T, ZHOER LOTIICER LB 308,
HEUOBE, NBEOEMN] 2RBICT 205, MBI bOBEVIKUEEZRTE
BhH->TORERELOHBEE BEHEKRTDH 5,

B ENE, HARROL IKEBEIND, BRFREMSZINE, Z2HICH%T
ZHEBECOEMBRONT, HRICBT 2HARARE~TOW 28 THEKNEVZ 378,
BEFOENL, HEATEREESENL, ZORBV FORECK U THETRERCEEE
ET30T, HEOHESPREEALINE, ROBKLEBEABIE->TL 5, COEK
KBVT, REOMBEOMER, ¥R, BICBEFRIX-TELIRKROBRICT ERNE
bEES (Romer)D,

a5, ELERT IR, RHRED O RICEERPNENE ZXRETIHBADALELT,
BEED L (o & AR, R, THR Lics 0 280 RUROE, BRREPHELD
1k (Societal evolution) I E TRhiée T5EINLDMBIBY 2 EIDBEPITEHMOE
#E LT, HE, HUOEZEZFBEBEALTL 3ENDY, 7o & %2id Biochemical homology,
Behavioral homology, Homology of tradition X & DEBAE L %, DL D Rkl
&, HEZORKICH ESLEMEDEEICODVWTREAR UL TS 229, B|E, #Hi
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WD, ZRIEMEFEP OB IESFOETNREOELBEREHFEPLSEEZLTYS
k4488 (Synthetic theory)d IKHEA TN EDT, EHOHBICOVTIE, TOEELD S
S TETEITELOMBEANBHTL SS9,

B, EYOFEELORBRICONTY, ZOMAFEOESBICLE BB, BHDORER
HIREIF OBEF R L D RBICHEHBEDLBICEA LR IIKRD, 4F TOERPHEMY
DR DS < ORI INZFNHETE, COBRBICERDE UWEREETH 3 HEtMmRSE
DFEBICB O TR BFDED bND, i, Bk BEOMEFEOLRTESRT, ¥
OBMITERETREICT 5 LRI, BB OBEEN L VBB, BEENEEEOMHER
FEREEEVETEEIKNRE, T5LBEOR—TVLUEDY, HROERELHRTIRT
D—DIEEIND LD 1> Tx (Functional homology, Nauta & Karten)®, 373
DHLHEETHINEBENEH—ORELE T 28R, HEFMCBY S LBROBELZLVE
FEETERBEICT 2HICIE 5,

—fgici, ELOBAIKIYDEY, kb & Non human primate & DTEIOLEKTH -
Thd, POICHFESFHRO b T, HRORAVFFHICITODNZTNETRLEBNL, B
DEREEBDORURTH S, LEERATE, THEERCRICS 585 NEE & Bk
DR, b+ EHEDELTHBO TRELTH 2D, HEOHEICRIHEITHEETH
BRETHbB. THOHENMCEELT, FEEHROH LVHMRICS &3 MBEmEFEIE
BBBREELINIDODRBCDAETH B,

SEZ, COXIBUELD, EBMERCBFIHEED2, 3OREFAEZRL, TEHO
e OBEBEIC OV TEREMA 0,

2. HBMEZECBT B, =0

BEEEEZEBOTR, BEEHYOLBSERTH 5, RAUED, ZHRFEOMLEL
pRIEROBaBERENS, LiL, REFEOERR, RIMIRBHEZ L MO
HEIDBHENPEEOLEICES, BETE, ROEROREIIBILZHEFRRDAL
Y, BB OSOFETRONTCEIERROBEZMELT S, HEDKEDTIC, BEH
BEROEH/UEETNSELIICL > TEDTH %S, Campbell & Hodos® i, HADKEH
DOHEFEHEICY > TRDIFBER Uiz, OFERMFEICK 2KEEH OB S ORER,
@KEE D Topological 72> L, @Topographical position, @RFFE & O ERER&E,
OREZENEYE, OF% D=2 —n VIKDNTOERELE, OERLFETV UlRILEOSE
H, ®KBEVAVXIZ=2 -0 Y b OBSEEFNRE, ORNEBPHEICS &3
THOEIL, TH?, 85 | HOKAEOHRAKNEILDNT, ChZTOHERRDOKEEE
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H—OAZEDORRE UTTHIHR, EBELE, RAREZEAON, LEACNETDOERE
DRI~ E LTS, MRINHEHVORDOREIR, MoK, HHE EOMHIELE bEE
LB NRELIEV, HLET, ZHEDINEZE DL RIS OEAERICL > THEDK
BICHAICIE > T KO BRSO N LD TH %, Campbell & Hodos DHEHED S B,
@LVO@F TREL XD HBHRFHENBOBT TEIH, HEOEBICLD, BEMSEICE
EXNTETED, KBic®, @, @2V TREEFORBICEDEC HME, DL
LTI LT, T2, 306%2b1 5,

MITBT 2O 2 RAFLERIC DT, 19054F, Herrick? 3 AE O IFEHEAD #EIC &
Y, Isthmus @ L ~VICKIET BIKABERRD 7o, —MIC, BEO 2 R IZEIMNOEK I
ELTRIETADT, REOBARBBEERy — R LTHERBEZ D W, 0%, Herrick®
AAEEOMOEEEAT, BUOCOEELEEZL (1944) , X5iT, ZOKHEHE © W 3
BUCHYT 2HRICEYUT 250D E UTEMEER (Gudden) % fE L 2 (1948)9, o
mekﬁié&%m§ﬁmhgf,%ﬂﬁ®%*%iﬁ<$#@iifﬁctoC@%@

I H T T IHEOQD F D , REVHEHMNWRENEL > EBDN B, ONBT,
19714F, Norgrenl® C)é;tﬂllra‘éLi-‘EzC:fo’b\’(%f&wﬂillz‘}mcm@?Z>Hil&ﬂi?Oin%j%éﬂ;ﬁ/:?é%‘Eﬁ%b, &

o AR

DLV ~_VICKAE (PTA, Pontine taste area) DIGEZFR L7z, 2% DV HEBE®D D
B LA THRICHEERUIHFICED, Herrick O N EFHEBI D pkik & 1ho) THRIG I Lz,
Norgren 5B LICOQDOHEZEGDLETITY, JERERENICHWHIAIET © & 1 & (Nucleus
parabrachialis) %R L (19734H)10, HEOQIKET 2IICH % X L7z K i i,
HMWHm%m&wpawﬁma/?KCiamummﬁmfﬂmthﬁ%m® BRED D

%o 3 OMKREWNMIIC HRP 2 A LKHIT, BHER 2 Nucleus parabrachialis @
=a—uYiCRHEDL (hR)12 (1
) A3, i3 Norgren DFEHE %~ =
HF5E0TH B, Herrick ZEEE D
PR DSIBICTEAL T 2 FA2ih) TRH
L7, WL EOMEROKIC DV TH
Mgtz (Gudden) % fE L7
EEE i DY AR AR el 5 O F I

# 2 OflE LT, Nauta & Karten®
R E BEO KM BT 2HE O
RISIC, KREBEREE ST 7o, WAL

1 S5 1k el B1R [FEH 'Jﬁ JEANRIE HRP JEAICE D, Pontine
SRR Canpnlonee ¢ RO taste area (Nucleus parabrachialis) DOk

pallidus 2> 5k % 23, BEICOWVTIR MIREIECR =) ()12,
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POTRCORBBARYT, &ke UTHREERERBT SN TR, 1960FRICAD, HE®
D FEH T DOPA & Acetylcholinesterase #2317 H 21, WFFHD Caudoputamen
ICHEBETH 2EBMONIC, COHEEBRICHT &, RERSETE S EBOFRE X
nripsr  (Paleostriatum augmentatum) D & AR I BHEELD, T OMAIH
WA D Caudoputamen & HIRITHZEEN/, ZOHFEOLET, QOHEITXD
Globus pallidus IC# 4T % b OBBHOMEHDOPIC BN THRES L 7o (Paleostriatum
primitivum), # LT, ¥5KHED VTN T OB OARBOIA AL, WIEOKE & g
XN AEEMEL, Nauta & Karten [ @D FHEICE » TER U, #HFE, BEicBw
THWHAKDO LA LR, 22
DB — b T H % Retino-
geniculo-cortical pathwaylZik
Y9 BEDEHRA L, BRI
nic b ) OBRFEHICK YT 5
D=2 —8 VD20 TE, @
DT K > THRERI R D I
B HTobh (Revsin)®,
BT LY OHRRICET 57T
Bt EFEMICS, AR
EHCh, B TERICTAS
LIt -7cDTHB (Hodos
et al)1¥,

B3ICEHHE OB EEPIRT
5. WHONHHEDIER,
A L9y R % FEEE D [ EHRE L
ENRD—EBICTE B, Bl EEAIARE
BiZ, & P EBOMIAET R
K ABIKRAEINE0, BHEIC
BT 6 EERICHEHIN S,
MEDORICE T 2 EDIRIS &,
HREOBEEIC OO TR AHDH |
DE 0, Fefi, Brodal®iZk + 2R /M ESIIRICE D, LUANEER, BXU
Ea, RO ML e s e o oS Kbt
Faal, 4 HEZOIEDIIT X,
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v, z12ED/N Group 2RBIL7IcH, TZOHRRRODVWTOEHEEORIGR IR, KERTH
D, ®-EBHEIN SO /NGroup DR & = OBEBEBIHITON TV EBRETH 519,
FHEREOKRICBT 5ERIE, € P E2SUTRTCOBEBHICENT, BREERE O
#e UTCOMEREHOREFRT 2, chic20Ts, WAL TEFESYORE T
TEEOEBEZ WV, HEQOHFEIK XD, N TEBRLUERTR, WAKORKAER & HE
T, TIEMBEELD BT 5 2 IRBO BMMERDBFSAIC B TH2HEMS ERAIN (F2
B o X, ARBCRZ~THKMNEZET 2 2 REBOED WSV Ed, MAELABEOBE
BRXERLTV B, '
 REOBE, NEPBEINZ ERITREEILEM, 03R4 — Y OFHICONT
BEBOEARBROEIIC, Mi—>HEHREE>BHOEAKET 36BMBESEERZ D
o MABOHEMBAME LD RT 3HEBRHEKE, MELD OBEH LD THRBLMEE
BRLNTHEODDT, BHOBAORISHRRICIBEKRLEH Z, COX S KTEHOHERHE
DERICIE, Z OFRFENERERE L TP EBTHORHERE, ELICDBMNEEE~D
BEETRICT 5,
BERICAMEERREFICBO 2 FEREOEELC SND, CORREEQOHEICE B
BED, B pofTbhTniciidbbrbodRILIEh 725 bic, @itk 3 FEDRKRE
BEpNT, T2bH, Kornhuber 51013, ANEEFEHRETE L TH - EE T Area
3-a,ARBELEREBT Area 3-a IKINA T Area 2-vA R L (B IR)®, ZEEE TIX Area

FIR b PREEEOEEFERT. (Carpenter)!®)
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v OEPEAME SN, ZEMEN (Spatial orientation) €& 5 BAMREEHT 5 L=
b, MFOMEEOMREMEE ORIPTH B9,

PHRER, RS HCBREOKAL U TOEMBMICE T HREOEERIIRE D,
Area 2-v BSEMPIBEELET A LT hiE, 2D4 480 R 3BT B2 Area 5, X HIC Area
ANEEDD, BRIEMATEZEZ ON 2 HEEHEAF(Area 39, Areadl) (BB3IX) ~E3
HPHEIND, BOEREIGUTC, SEEBOEFHHERNCENMOEVEREESR I NS O
T, CHICHST 3 ZEMEmzrkEdT 3 RFE UTOREME (1 - ik« T4« 5« §) Okt
BN, Bli-TEZWFNWREBIERHEREIN G, BOBREBIKS LS RBEDERDRK
EHhEALIRONETVE, BLOBEL D OEBEOBNIZZEE LN,

3. HERMEZEITHORIN

HMOICRN e X 51, BLEHFICBY 3HAFREBLERE LTRKBERTOT, ERIC
REHFOEABENENZNEBOFIET, ML EENRELRALERTHREEZREALT
WLBKIRY, BEBELIK >N TESFE TR LHBERSETTL 5, HEFEEFTHED
NAHRADEAFPEEETH~EAT 2RACENTD, COEMBER 5,

—RICBTE D% — Y RUAAEEIRVD S, BEFHYOLBKRESTONLS, RKED
vEDLABERET 38, BROBARAFPRAOEEOERERNT WD, 20
HEPBOSHEOEE L UCEREERED>HEIKIL S (fTHE  Ethospecies), 7 & X 12,
Lorenz?0®d Mic R 5N 3 & 5 BEHHOFEE I { Eifg (Head scratching behavior) OHA
ERELHAESL BEEFERAL, I EOBEBATYFIHILTHEEDP ., #-T
ZOHEE, BENERZIEROZEZLFCART 5, kM, LE%EMA LT Head scratch-
ing 2175 M OHERICIE 5V, HEED (Nest building) IKEWT, 4KEFERTIES
(Digital manipulation) IZE OMENEL BERLDE D DTH T D, Hkk-7-BoREESN
PICRIE > THHATH 20, OYytEHUTEED £T584 (Oral manipulation) i
4 B DBA EHEML S € 2T HRB LD,

#1%13 van Hoff O b &S e P 24D EEHOHEEREORETHY, £ho
yes REMOHBAORKIMZRT (Jolly)?, Zhidt + & Non human primate & DT & kb
BOBbEMIBPTH 5, Relaxed face, Alart face ICIRIEVHEEARD SN, kb & Ch-
impanzee & OEICIZ, MOBEE e FEORKID—EBILWEENED LN,

Mayr®id, BOMIKEBOT, b UERBRLOBENSEOREL LTBETH-T, 20
B2, THLOSKOTEMMED o, BELXLVERLBEOSENH » TH L 0
(Ethospecies) #1% 7R L7z, Tinbergen0d, {T81& #IFOHANTB VT, FTEHOER



EMO BT 20T 185
—
FUYURIFTH|Y £ FFAH|FuNn
Ao d e E e b
¥y MY ¥y Y -
Relaxed face Yes Yes Yes Yes Yes Yes Yes Yes
Alert face Yes Yes Yes Yes Yes Yes Yes Yes
Tense-mouth No No Yes, brows| ? Yes, Yes, Yes, Yés, Silent glare
face down brows brows brows brows
down normal frown frown
Staring open- | Yes, Yes Yes, brows| Yes Brows Brows Brows Brows Angry
mouth face Intention down up normat frown frown shout
bite or
scold
Staring bared- |Yes Yes Yes Yes Brows Brows Brows |Brows Scream
teeth scream up normal up up
face
Frowning bared- | No No ? ? Yes Rare Yes Yes, Intense
teeth scream eyes crying
face narrow
Silent bared- Yes, with Yes Yes Yes, Yes Yes Yes, Yes, Polite
teeth face protective b:’t often eyes smile
responses, evistz greeting narrow
not social attack
Lip-smacking |No Rare |Yes No Yes, Rare Rare No
face brows
up
Poutface No Yes ? Yes, Yes Infant Yes Infant Pout,
brows only? mainly begging
up
Relaxed open- |No No No Yes Yes Yes Yes, and |Yes,and Laughter,
mouth face with with  play
panting |laughing,
grunts  |eyes narrow

B1R SEEBOHERBCBY 2, (Jolly? 2 —iFEHE),




186

SO E~DOIA DT HaM % 3R, Social releaser OHFLE R Lo BARBDDIT - 72
AEOREERIC X ATEHEHERI, BOTHEKEY, T74bb, ABLIL2INOET, £
ORBHENICH B HREOREDTH MR 4 — Y 2R U, LbbZORBE
b, BROFEOPRIBICER L%,

%5, Hodos?DRITENIC X A EOAEMIITEBE 2 &, W3k -7z Ethospecies HSHICHT
BOMEROEE FHINEDT, Circular logic K78 - T BEAIE L Bhdsd b &R~
XOICTHCRS THREOELERTIEAR, REOHAKSY 2, BFVEHETER
{, BILAEHBEDOLLTTREL YA ZRECEZ ULV ERBELHETH 5 &R
Lz S LICEHPBOFEICIZ, EWViKEY Commonality 23EAET 5 AT, &% DY
ESEINC S ESEHT, BEoBE AL UIcEMRYE (Species specificity) 53 ® &
N3, Hodos 12, E ' 2EURBEHYORKEIC, FEENCHIGIEIHASLZT-7 (B
AFD®, £ bO2HRGHRE, OBHRIRAT, 77X MRIERLCSEITOTVE, 223
T, b b EFAREMSZE Performance 2 RTEHRSRE LTS, Ivs7EFVYR
OFRBENEEICE D, » P RFHRAFVICERT 5, FRECKRE, BHREPHERE &
KHETH LM, BERNWE—EREBICREL TS, HAZETFEERICRORER
ENB 7y PHBRTECRER, N POBKEEHBNTH S, LI » PEBVT, &
L TR mEI S &5 Learning-set 2179 &, £ ® Performance 3B R EOHEIC
X ABRMBICEET B L ORIEED, ZOXIBEERECEHYOBETHORESKET S
DTHY, £+ OEES, COBEOHMWBHATH S, SETHIZ, © r OREE L HERIC
DVTOELBEZREEERDETRTH S, £ FNOSENERTBENERCIZHDTH
130, Non human primate & DRI DOWVWTHT I3ELIIPLHHLELI LA -T
&tz U L7IEHDS, Lennebergd) OEHIFETHRWCLTS, RBPCHOOGNENEE
N DREEE L BRI, B ATRAV IO RESTH S, & F OMOE/IMAELE,
ZDTTE & OB DOV TEBlicE L LBz,

FEHICREDLNE 0D DEEIE, ZOBEHESEBEINIJEGORBIRAEE, S
AEVSBEELT, HEIC ST 3 EYPHEERELE L { BEICT 5, Eibl-Eibesfeldt®
3, ARCEY 3 LROBF Y 50, WEOEMICHAES RNOBREERRAL
7oo TTENRAE, BEBENEREI ORI OTHD, HUCK I HBRBEATEESITL, A
E®y, MM BHEEEL, EMFOERTOR SICHBHLEREZR Uk, Al
TBORBICER T 2584, BIEOBRICX 3K (Convergence) BER SN 5 HFICLY,
ZDEE, EEEDOHEENBD CTEHICKE - TL 5. EENEZESALPOREERSE LT
FEOLEIKE D ANDh, EREEECTZENTRICTNE, 5 UOTEOLERRFS
ElEINAshLbEmNIE, 0, k& b& Non human primate & Q#EMESITEIO M
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82.70. 99.
58. 60.58. 52 50.5 52. 58.56. 62.63. 62.62. 79.
A R S 7 ¥ 4% <= H FIT v
X - v = 7
2 vy 4 ? 5 ;E * 4 ? //‘ Y
R R 2
S 7 % i k Vo A Vv 13 b
it
oo s
e f
L::|
H
H
i3] :
i
7L
o i
2
4
#C

HEA4E Hbkts Learning-set ORi#E, $HFid, Learning-set acquisition #R¥e
50 ; No improvement. 100 ; Maximum peformance. (Hodos?®) % —#Z ),

SEREID, BHOMALOEYENIBIC bouBEE 55, B, ¢ 0B, Tk
S EORLOTIE, DAl B OBR, &ORE, B5155h0BEE NN b,

4. B bH b I

FHREDBRAS, BACOEHERET 52105 LBENEOFEE, HEBELORP
TERUTER Ui, CORBMERICEY 3EME, £ 22BREBYOT B O k&
ERHORIO TBH LTI, BRE UTROHD BRRVSOTHS, THbb, #
ILAEPEICER S RO LA Z FRICH O 2184, NOBS S R WIEICTT & i
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MIS2E2EPERICEZ, UL, BRQICBD 2 IBEEBIBICBET R4 DERI,
COERLBVBILRRVIEIERIC LRI LV DIC, BEFRICHASICOEZELTY
%o

ik, BAEELZT, THOEMFHHBOREERE LT, EBMHRFEEALTYS
FEIHKD 5 REAVBHIREINZ,
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A Note on the Comparative Method in Brain Research

Shozo MATANO

The comparative method in biology includes the persistent problem into the me-
thod itself. Results obtained by the living animals are neither simple nor direct. Cam-
pbell and Hodos showed the most useful criterion in order to establish homologies in
the central nervous system as follows : 1) experimentally determined fiber connections,
2) topography, 3) topology, 4) the position of reliably occuring sulci, 5) embryology,
6) morphology of individual neurons, 7) histochemistry, 8) electrophysiology, 9) be-
havioral changes resulting from stimulation, lesions etc. In this case, the greater the
degree of concordance among characters, the stronger becomes the justification for
drawing the inference that structures originate in a common ancestor.

In this paper, some examples concerning the problem of homologies in the brain
structures were shown and discussed.

1) In 1905, Herrick already pointed out in fish brain that the secondary gustatory pat-
hway terminated in the dorsal isthmic region. Recently, the evoked potentials foll-
wing the electrical stimulation of chorda tympani was recorded in the pontine parabra-
chial nucleus in mammalian brain. After this report, the experimental morphological
study could demonstrate the same result as shown in the record of evoked potentials.
The problem of homology between these two nuclei is being evaluated.

2) By the histochemical demonstration of DOPA and acetylcholinesterase in the avian
telencephalon, the paleostriatum augmentatum and the paleostriatum primitivum
were justified to be hom_ologous with the mammalian caudoputamen and globus pall-
idus respectively. Néﬁfé and Karten, furthermore, found the second visual pathway
in the avian brain. This pathway is corresponded with the retino-geniculo-visual pat-
hway in the mammalian brain.

3) Whereas the morphological studies have not been successful to show the cortical
representation of vestibular system, Kornhuber et al. reported that the cortical vesti-
bular area was located in area 3—a and area 2-v in the mammalian cortex. They also
suggested that the localization of perception of spatial orientation existed in area 2-v.
The detailed phylogenetical comparison of these problems remains unsolved.

The behavioral homology as the phylogenetical comparison in animal behavior
should be closely corresponded with the evolutionary change lof brain structures. Ho-
wever, under the present understanding of structure and function of the vertebrate
nervous system, an unbridgeable gulf exists between the phylogenetical behavioral
studies and the evolutionary sequence of brain structure.



