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Memory by Visual Discrimination Learning and Changes of

Substances in Mouse Cerebrum

MasaakilKOIKE
Department of Biochemistry (Director: Prof. Yoshihiro MATSUMURA)
Tokyo Women’s Medical College

There are some studies, whether psychological visual discrimination memory could be aquired
by C 57/6] mice or not. Two same deviced Y-form discrimination learning apparatus which decide only
visual discrimination were used for learning mice and controls. Remaining body odor of mice
on the two run ways and walls from the choice point to the doors of two goal box was cleaned and
destroyed with 95% ethanol to exclude instinctive behaviour of mouse by olfaction. Hitherto, this
procedure was not interested.

Aquired, fixed memory of learned mice was investigated after about a month by memory retention
test and mice almost remained memory for a month without reduction. Mice which remain some
memory after time elapse were then sacrificed and change of some biochemical materials in brain was
examined.

Although there was no remarkable difference between learned mice and controls, the author found

unexpected fluorescent materials.
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2 The last three scores before retention test
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E—-10 90 35 90 0
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E-9
Cc-9

scores of the last 2 sessions of learned mouse
scores of the first 2 sessions of learned mouse
scores of the last 2 sessions of control mouse

: scores of the first 2 sessions of control mouse

B13 Scores of the first 2 sessions and the last 2 sessions
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B4 The numbers of right reaction for ten stimulation card exchange trials both

the first and the last 2 sessions
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TR, R 9TED 5 H 8 VLI L D FNTHK
BRI ERBEEOHES B Y 5.

FrEREC O W TR T L L Segii L b K
IECEEHE Lic= 2 A ey (B-11), scigin
Lic=w 24 kot (E-4, E-6, E-7, E-9).

B D A B U D 6k B FRTEEREE 23R < 72D
feoix, HENCEEIC DI LD CELD
ns.

W~ v A, HFoHEREL bR TWwD
T, &y va VEEBLTEE~ Y AN

p1oD 13JodsD - sulwpINIB

auiok1b - auluas
3UIUO03JY] * 3UJND}

p1oo ojwon1b

—

(@)
'
@

{8-3 —

O X
' o
= x

XIW
% L-3——

i L-3

% L-0

{8-2
X1

e

% 8-3 —

PN PN

BH 4-A Thin-Layer chromatogra:

ERTERRID DT GRATIH268, &3
F9), B LT H RICEA IO,

(E) BB/OZ bS5 T7412&39H

FAFERA R Eicfhv, #orifEE, b
BB EL TR B IFE T, MAHED
LD —vaa PR 7 3  BEx LB LTHENX
5 & Uik,

TSR B G- B 7 2 FRIRES R
EEECHEETAT I/ BThBE LR I VR,
IRV, TARATF VBT OWTHERL
el

ERIZEE, 4-A, 4B RENB.  KBEER
DR2/3DIAL & YgHEIE] % & Teth1/3D BT
T, BEACE, FE< v A LRB< Y A L O
CENFRD bhishor.

IR VERIMOBBERALT, FE = A,
B~ ALY, H2BOIAIC T E AR
v b e, FHExv A LB AL DH
ITATRER & LicED Dl hole,

L2 LA RR D IFI 2 N E[F 5 o Te.

M4RT2/3DIAIT, FARD FE, AR b e
v, v ) vDAFRy PR IR

X
1 6-0 —
X1

IMMOEIMTOE T T IO

- ' i - X B 2

x 35 33 xZ ZZ I x ©w o

RNX R X RXXRX R X R
m (A)
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O

1 ¢-3
¢-0

X1
X1
XTI

XIW

IS
N

% 2-3
Y 2-0
% ¥-3
Y v-3
% ¥-2

€

MMOOIIZIMMOOIMMOOI

PR— -— 1 -
DR - KRR AUy
R X R RNRXRNK RN

EHX 4-B Thin-Layer chromatogram (B)

LSEIORBT, TXTOEMZOIWTZr=< |
75 A O BB SR S hc,

CHIIER VAR FITH D AN T 5 FIF IR
WCHSET 5 b DTk iehor.

V. £ =

SR MNEOBEECH LS E S DL LT
EBRT DL, KL BT VA TREICE
5E THHEPICE IR T E T LA,

OHEA, JEECbh T E RS %Y
BRHSE LTEWAT S L1X, TORNBOHEM
EBEL TR LTk,

LB %, BRczoaRR R, LEBS L
LTI TE I\ OB ORI X 217878
5.

F 1 FERZBT IE r ORIERY D 5. &
FirFOREAA S S Lol 2RIl & L, BUE
#® s wrofiicElFd 5. Sl
JIAENG LisWEHERE, Ry 2B Bo)ll, 3
TebhBRIIEERB LTV ANLTHS.

KBS ErThig EZ L L w72, Bll%x
BEmichieoT, LDECERE LTV LI13#E

z bRy,

4 o T BT X % EEIMTEEEREIC
EOTHESNICARTE EEXL ORI TV 2.

2L, ZOKECELD)INERTEES
BRI ICHEERE P BE L TW20ThHS.

W& OFFIIEE © Bige i X, RIKes
LT\ RIFRR I B, 7y RS
hTHD, A RNA OZLHBEL T2 &
514)15).

¥ RE AR OB X BT, R
KECHRICRIET D% HT 59,

S RHIK AR S LT, By AR
WE LR LT, LEN S O L EBERIC IR A E
TE, BRFLCEE~NTS EBbhs. BEE A
K7cgren SR 0 T LT & i
i, BEBRESDADTL Bk % DLHL B DR
WA v ADHRLBEE LIcRHIIIKD A vos
ANMBEIND &, REFEIhTEIRERI R
IV RIG U TR i wiBamL, < ORIGAWE
< X5l BBy & o TIRERDINCEET 5D
Tl EtBbhs.
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FofE L 5 DEBRE, vy ORIMTBIORR
DA WRRTRER L LTEMLT 50
Th5.

= DEFITEAINAYE OLE), R Lo
THEHEINEEFEENS L WO ERBoOS L
HEHRFTHLOTH 5.

Hydén »i, * X 3 fED R xFig

P A AT I TN RNA o3RS 0B b=
RNA BoOBEKXERE Lichs, Mo 0RBIN
Hi—/r i Uil g fEo T b o TR R R
T B H 7P

S XN TRMRES D o\, B
A4 VAL ABRZR LT e B 0ilE, g
% e & B 2 e & xRS L A
IoT L BB TER 25 B98E, RNA B3
MR OBEC T o TR T E Loy
LDERDHBE ) RBIREDOE I L TH 5.

Lo Liedi b 2 D &5 sl v <A sid 54
FEd & & e, ¥R HEOBWBCOVT LIRS
NI NBERETHAS.

Hydén & OfffiEh S8 F & FEAFEIE
BISAEOZE ThH D, FOREERE LT OHRNA
IR DZE b RNA B i I B EBhisae
HE%, HAVEELCESERNC L AR P v A
s EOLEYFEE MR L R LT 5
DB EIIR .

FCRIERE 2RI Lo BRI, FoRiEs
BB EFAC L I BBl LA v
S A RR T X B DT, RNA R 28k
IO TH B & Shs sy, Bolfno
PEREETE, FER L 0EL, BT E
&S ERREM DT EI~ OO DEEHD LT
WADDBERTT.

HFEA R I OFE RNA WS ERR ORNE Tl
USUEF Y RN

Shashoua Hligfar 7w — b % Bt BEE
ks byehes ERFEMV K RELRES FFEY L

3. 18)

1z
L L NG ERML O ERERR &\ 5 EfhEE o
HEC, WMEIPHEFEROBELEHbT

W

RNA DigHEm DY 5 v/ b v vk B
WL, EEEROBILERLTThHS
73, Hydén & DFER & —3F % 0 bEREED -
BLWOXBLIEENSOREEZORD.

2 v A7 RBEERTHSI Can<l Y VT L
LFEHERSER L ESREREES . n el VY
DEIRIIER C X153 0% iR LTW5 Bhib
5.
fECEE B A RNA IEER 0B b & U CHER
T HRINHEL I HFETHS 5.

7 Agranoff HLEREAF LAY,
TebFvyre~Fy i P ORBPLES%
AouTz v A7 ER%HEL, BRETECIET
BELR T\ 5,

oL, SFEIEL BEY SEAF L
WEFETHOTC, BELZODLOFRIEOEENL
CHEE LTS LeB/dins

BEY 2 7EEEEY b T RS EL
BB,

Hydén 5H13% D7 5 4° 2 (Rhesus monkey)
RV, BREAFHNEE LBERBEE 170> C
= Z) 3) .

W2 & L IR BIHNT & v 5 Bk OEERE & 1E
XHBHERHD, FHOM LIAFIHEEEEREO
BEEAHEEIEDLD0THS.

U CHEECE SR O 3 20 REAL
(inferior temporal gyrus, gyrus principalis, hyp-
ocampus) 2> b OFEEAIEA L D X RNA &
R b,

T % & RNA OFRERBEINAEEF A S
TREAIRC D %, THEAFIFBOEREL, %H
Y L BRI L E ORITCLL, gyrus temporalis
inferior OMEEHIE RNA oigffEm <, 75 =
YOBEME Y b VO E S RO LS E
BAFEFCRD bRzl v ),

EIEAREETE T 3 DO RERAL & & RNA 54y
DREB LAY IZ B o7 h, BEEE
W T MR RN IR DT B B,

FREEY ERLTT H FFEr20EBED B &
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Toly, HENBEE LDl AR, 50%D1E 50
AP a— VDD TIFTAIV— g VERE
Lichd il & T, FEEE OB
BB LTS UD0% AT ¥ o — it te kB
T, BliE s 0% b b\ o L s 5E%t
BFLDOT AP V— g VREEDFRYKRTH
A5,

LA LEEHYDO 7 72 M r—v g VHEEC
LA BT R EREE LS S,

BEETH LN F I DENE LB, F
M LTd RNA DOHKCIEFMB OB b7
FELVCIEROLERSOYENERL LTK
WREENDD.

EE Y, HERNELH»ERE L HPRCHRNYE
TR RIE L, OWTILRHEe ¥ CHELYRIT
THER I, MED, RiiEk, FlE PR,
D TEBIE I e B IR TR L, AR
HIWT & 5 Bk OB IR > CREIEL E hoich
B3, ~v A7 OB FERED MRWEE
bz Ll b3 d OE .

I OFRPEMT L 5 = A LD TERD
BB X o TEIE/L S R EEY, BRYEEY
ZT gy A0 L EHEC o THR
BINLL00EINER .

< v A DRI Las LSO DI 72 H
HofEEE, I icEEERERTEE L L X
THBLhEEELD b, ToBEbcEEEeE
L, LinbZoRERERETHS S LBbR.

L USRI, FEBRE ~ v ACTREIh 07
», BB LCERRYELCIAZRERY O~
Y ATTNT20¢ v ¥ 5 VEIRKEELoEE
BEL, *OREBIPEHLCI AN RSk
ZHED DT,

BEREEHSHEOW 1 2, EBFEEH v A0
5EM ERD B Dotz

L LiEnis z 0 Xk 3 R o T fE X
DTV BEEY, PRWEOER L LTRDBR
DT EAEEE7 § / Bh L s UTHEND &
5% Lk, ZEHENTHZ ERTEX ok,

SEOREFE B, FFIHE & 5 OB 7R ERE
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0 WENEENY, BRACHEEE LTR®DL
nighoted’, ZoFEx Lo COENERE OBEE
REREY LB THED EEELRCTHD .

ZIUT4ED Hydén 1 X %70 7P A OBRER
MEBORRIL Y RS,

SEIOEFIOCTRETREREBT RN
LT LB THAD.

(A) HEBE7 2 /7 BROFRORIE

LEr, ORGSR ERGRD D LEbn AT
D7 3 BREEALIZBEE L.

Z oW RS EOFRE RS L TS
Lishotedh s,

ZOEITAGST I BoEEC 10T, B
RURIANDEDZHAZ—-VREI EHZ L
%7k L7e Glassman DGR 5 S HE I 5920,

(B) MMMy HD 7 3/ FREEATEA

R & v Ry DD DI EM & U THERA
FNHEEE T 2 BRORESD, BB I
b DRSS Lo TR L, o
B CREMNEL L bl T EbE 2 bh b,

(C) Sk oRE

FoicilE o BE @B s e~ 54k
K, Ay FOFE, BEAREREL UTEE
TEAHTHH O LV IHHREEORY BET LR
X5,

FE =g A O BEETH 4. Tmg O RRETS
W, Rxovojs JBEE 2pl OB E LTIRBEA
Ry AR BETE 0K,

< v A O KN LERFT2/30 . & ¥EERE
AR 3OO TSR ER 239.9mg B XU
94.6mg (F2—3) THIEL ARy & By
B & ORI BRI EE R h DT,

(D) AWE OB

FRNOAFy b, Tiob bR EWE K%
ATz,

(E) MAWEEB O IsiEt:

Hydén 5 OFFEER  Xhus, gL e &8
L4 S BEnREE S LT, RiFERes o
Ha RNA ik 2238 % X 3 75 Tolpg/eell, ZEHH
BERE R £ £ H3722pg/cell ThDix.
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3 Wet weight of three brain sections relating
to learned and control mice

oo | 20, 27 B 179 Ol
(mg) (mg) (mg)

E— 1 255 65 7
C—1 179 120 23
E— 2 279 48 27
C— 2 243 151 24
E— 4 192 115 21
C— 4 206 120 8
E—- 5 236 85 13
C—5 223 97 17
E— 6 245 97 7
C—6 193 112 12
E—- 7 224 123 11
C—17 195 97 9
E— 8 27 123 8
cC—38 215 109 2
E— 9 236 93 20
C—9 212 127 15
E—10 247 102 16
c—10 217 138 11
E—11 228 95 17
C—-11 263 111 16

Mean
E —Mice 239.9 9.6 14.7
C—Mice 214.6 118.2 15.7

Total 227.3 106.4 15.2

E-3, C-3 were excluded

5, B E AT AR E AT >\ T
BHL274+2.5pg/fcell, B 22+42.3pg/cell TH
fe.

HEFiRpeEr, MEVFEIDR L2
EE) T o,

Deiters fZ1REEM & KIMBEFIRERIIE & TLX
K& SHEIH, ThTh xR & D% 63pg/cell
s XUt Spgfeell Oy, HHEBO HL IO
EwBhe s,

SEIOFFIFIRFE T, ~ v AL AR 90cm
A TRER~AS.

BT ERELT, BB P 7 IR HERRE
REThD, ZoOMENRLIEHTEELID RNA
Bir—BLPBLOTEHTV A ERbR, Thik
EREA s EEE b e 5 Bk RNA &4 2
LI ENDTHD S .

pg D 1IMBRCLRIERE Lich, ERNCK
HpgoE EE 7 e~ 757 4 HHBTLTS,
BB AL I sz e & U TERMCBER
BhECLbhWDTHEAS S LRI,

BRI 5 o F DLW O
DETH, MAWEOLEE), FELVIBERET,
DESEERFTE SNBSS THRE L Vol
DDOFELFTFED LI T o,

VI. # =

L IR T B BRI R B EE S, <
A (CB716] 3R) Wb EE S B B hs T~
LTz,

RSP AEG HWTOF 22D/ n L HIC T
T &t YA HESHEE SV b i, SRR
ER I o BREA» D BERCE 5 &K I
BT <Y ADEAR EREBREERELT ~
v A SR AR BRI TE) T D &I L
7o

iR, EEIhic<yA0RE,, EMCH
PO TR SN B BELBRNLN, W2 A0
IR s CCRRIER A T A P 2 e E fufe,

~ v ADFEL 1 7 AR RS, RO
BT E ehork.

AR L~ v A MNEEE 2R L
I N NP R

T OFER, TR SETEEE &R & O
RO LRGBS e a0,

Lo L, FHESCEE Ot x .

SR X WREE & BRI O BT B
T RAY A Y  o

BrEbiThich, THREVREEE UCRMNKRE
BB R L R T
FNB VAT HEWIREE E L BREERE
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