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The Relationship between a Sound Stimulation Learning Performance and Vitamin B,
in the Nervous Tissue of Rats
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Abstract

We have been investigating the relationship between thiamine and the ability of rats to learn to press a lever. The
purpose of this study is to examine how vitamin B, in the nervous tissue of rats is affected by sound stimulation when
the rats are involved in learning to press a lever. The vitamin Bi concentration contained in the brain stems of
the rats who learned to press the lever to get feed only while a sound was rung was significantly greater

than in those rats who just pressed the lever.

Keyword: sound stimulation, rat, vitamin B,, learning, pressing a lever
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(b) B group: The scheme of the learning experiment with sound and a lever

K2 vR—LLEBHD YA LAF¥— b

(3) HFHIMDMN
ERICEBLAZEIMITEORBEKIT3
kHz CRI3 DX 1T &IC 1 BIRETD
B—DETHD,

66 FIIKRBTH¥BIEE $368 (2001F)



1second

300ms
100ms

300ms

100ms 100ms

100ms

K3 HFhED SN AER

2.3 EBUMELFEER
ERCII7TASOBNT v & 10 EEA
L AZN—F5LE B N—TF 55yt 1=,
7=, K2 TRT LI 2EBOFEERETT
o7,
® 2 (@ TixT7 v B L -2 EICED
BissenLEAmY HEh, BHERBTHT
LAk,
X2 (b) TREFERESEHD D BIZ, 7y AL
R— %R I XAR D LA A HERAS ICEHAYEL Y
H &, TRV L A= L TY,
BT A2V &L 245, (LWL
*E)

5o ks 20 KID_RLy FEB_KXDE
TORE L AELRE L& L.

24 #§

79 bOUAR—MLEYERTE- I
B 3mm ORI T, #0.05g DLy b Th
5. 200N —T¢H 1 BBV Yy
FOEIIEICIC L. Ry FOEETIXRY
RV ENKOEETH-o /. 7 v POKEIR
—EICRDEIIL, Ty MiZEX D51 BOME
DBREZANLVy POBEKICNE, T HICKHED
B8 15g 30 (2 HHICE & 1=

25 MRBEIUMADICEFIhEFFIY
DER

ERETRE I, MK Inl P38 L UAFR 1
gPILEENTWAHFTIVRERLL.
FT7TIVDERICIIFA I BN ECEIDE
.87k LAY ol
X5 icMHBPIcE NI LY IV B DOERE
ZoaL, K6 (Zi3mik Inl PiCEENDZ LS
IVBDEREERLT,
SHEIEEH ORE B & A =375nm, 5 ¥
£ 1=430nm 2\ 7=,

26 HAEREODRE
ZODIN—TLOMT, EPICEEN
5FT7 IVORLBEBILRGEOEBVCEDE
BEOREICIT t RIE®HY BV THAE.

3. EB&R

31 SYrOFEEERA R

Fy POKELEBRAK L OBKRER 4
Y. 7y FOEKEIIVAA—HLEER LA
IN—T7 5 ICOREKE, FRIWAH DL
NR—\LEYHEZ LB L—7 5 LOEHE
BERDLLTWS. Fy MIEXZ8OES
HELT,E/NV—THTTy FOEKEDOFE
BIH#1 50 g %M TH L MNTE,

200 r
WOmRﬁﬁﬁﬁﬁgmﬁzumgm
C;
™ 100 p 1
* —o—A:L/\—LEY
50 —O0—B: BRIML /A —1BLEY '

1 4 7 10 13 16 19 22 25 28
®MBEME)

O B B e e T RS R N AW W)

M4 FvbOEKELERAE

Memoirs of The Faculty of Engineering, Tamagawa University, No. 36 (2001) 67




C KERBALE D
v

HEHOHBKD &, TCA2 c c &M, REFA XT3

e

HBKEMA 1 OccicT 3
.

E LK 3000rpm DE#E % 30min

L2

LBAZHB8ccklD

Y
BT FUDALlceMA, FAVTARI—F1lcckMid
\ 4
37TCT—RBEENED
v
N—AhLFy M TLAERIIEIF V3 g AND
v
N—=LF v b A7 LEBIIREBEREAND
L _
BREANTRAMERIRE, KCLEEE, ¥F VB, 25
4
i———jAywwfksrw—7msccfoﬁﬁa “——l
AIN—T BZ/N—7
v L 2
BrCN N;H@llﬁ’(‘l ccPHomzs NaOH BrCN@KﬁTl; c¥omMz3

TH)—NA3ccMr?d

FH)—Nn3ccecMid

9%&%%&*

C e

X5 MBS EhDHEY IV BIOERE

Bk IT¥MEE ¥368  (2001%F)




C RERMALE )
A 4

TCA3c c # AN, Mi%Im1Mz3
v
HRAZMZ 1 Occiz? 3
v

BB 3000rpm DEI#E % 30min

K
tRBHB8cckt?
L 2
Bif T FY ULl ceMiR, FHPTRI—¥1lccZMi?
2
37 CT—REENES
L 4
R—bLFy bHTLBEBIZEIF V3 g AND
L 2
R—bF v b7 LEBIIRKNBFEREAND
L 2
MBEFANTRAYZRIBRE, KCLEEE, ¥¥IVB, 2R3
2
l—_“ ATN—TEBINAN—TIZ5 c c 2913 ——-—l
ATZN—F B/N—7F
L2 ¥
BrCN NaOH®DMET1 ¢ cFomMz3 NaOH BrCNOWET1cc{to2Mmz3
Y v
78 )—=N3cchid I_75/——;v3cc7)u,{5

—p| FHEEKERH |

v
C ERKT )

H6 MmiEIiml PICEEhBE¥ I B OERE

Memoirs of The Faculty of Engineering, Tamagawa University, No. 36 (2001)



32 SYrDFEEXRE

77 v FOFYEBROERELDT,
F v b 20 KIO_LVy FEMEBEL TR KDbo
R L ERAKOBERER T IRT.
Ty MR U= T T ICHEEBTCELI N
— 7L EHIBH 2 OMMBTH 7= VB LR
1) ZBYETHT, Ty MIBFENBLTWVSH
U AR—2FTEIC ] BORVy FE2HBTLE
MTCEDZIIN—TPREEERE~KDD 5 K DD
WTOEFMZ R L TWS., ERBEMNETIC
ot 20 WOEEE B~ X HRFHITELS 2o TW
3.

17:17
14:24 —o—AL/NR—RLEY
,’g 11:31 —O—-B:HHAL/A—BLEY
& 08:38
& 05.46
02:53
00:00 Lo
1 5 9 13 17 21 25 29
EBA¥AH)
SYrORBRMEBS

M7 v lOFEER

33 LNN—RLETBICHITH IEGHEEIC

SFENSTFTIVDORE
.
200
§
£ 150
|
1. <§ B Eat with pushing a
g lever
§ 100 B Push lever and eat
g with the sound on
2
T 50
5
£
=
0 L

X8 MmiklmlPICFTENDIFT IVOE

Fv bOMEK 1m]l PICEEThBFT I
DEOYESE &R, /iE. KB4, A1 g
PCEENBFT I OBROEHHE & OBHE
#KX8 K9ITRLT.

16 E Eat with pushing a lever
14
)
212 @ Push lever and eat with the
E sound on
S 10
E
t 8
[
g 6
8
£ 4
g
£ 2
r

0

brainstem cerebellum cerebrum liver

X9 JvhoWEERPICETENDIFTI
LOR A

B9 nLERHDHD I bIL/i—2HL
THYRWETELTy FORRBRICEENDT
7IVEROEHEITIL -2 L THZ S
L5y hOFTIVEOEHELY VAE
ICE otz

4, ER

EFDH DO bic L A—%BLTHE
BELETy FORBIEETNTNIES I
VB, BERVA—2RLCHERBELLT
v hEVHLEE (P<0. 05) IC@EMorl.

FOHEBIC L DHERVMBHO T EICHE
FoTWD Z L LEEHMIC Zh b5y
BIEHEELEbDEEREND,

Lizdio T, HOEY LBREICEIT DB,
BE L OBEMENTIRE N,

Xhic, FEERTERBESBBTDICO

70 FNAZIHBRLE $368 (2001%F)



NEEOWEIEMILEL 2 Y FERRBH A -
TW5, BhERH ) bicb—2#F LT
BB L TWB N —FIRBIC L A—%
LT BB+ 5 /N —7 & VY EHAGE
{ RoTW3B, ZhidERMMNL<R2oTL
5L L RA—ZMLTHEZAERRRZLR
STLEI EVIERENRHY, LW XA
BAHEE LD EBbh 3,

HE

KHFRERITTHICHEY, BRFHIRRE
SRKBIRFRHAHEESRIFREROE
EMBREFHE =2 —vFv7T]
(JSPS-RFTF961001104) DiEBhZ T /-,

$3E W

DERFER BRHBIE ERAF ARNEETF, K
JNERA: 7y hOLVA—MLERRALY
5 IVB, OBMRENKELFEHRLE,
% 32 5,105—112, 1997.

FRAEREHE BRAF ANEET A
NERl: Ty hDLAA—LEZEHE Y
ZIVB,LOBRKERABFLEKRLE,
3 5 &%5515,p432, 1997.

3)M. Terasawa, N. Tsukada, A. Sugawara, M.
Kimura, Y. Itokawa: The Relationship Between
Learning a Switch off Task and Thiamine
Deprivation in Rats, Journal of the
International Federation for Medical and
Biomedical Engineering, Vol. 35, Supplement
Part 1, P29 1997.

HFRFEXR, \BAFE, (LEFIS, FHE, KL
TR, IEME, AFEETF, R)IFR T
POV A—HLEE L EARPE Y I
B, & DRfE, €4 I Vol. 71 No. 4, P178,
1997.

5) M.Terasawa, T. Yoneyama, M. Tsukada, T.
Nakahara Y. Itokawa: The Relationship
between the Learning of Rats and Thiamine
Concentration in the Nervous Tissues of Rats,
Proceedings Ninth International Conference
on Biomedical Engineering, National
University of Singapore, P730, 1997.

6) SFRFXR, KLEHE, FHIE, PRER, %
JIZERD : 7y hOLS—BLEYIERN L
FRARPOFT I L OBRK, ENK
FILFEHALE, 8 33 5, 95-100, 1998.

7 FRFER, TLFodk, 3R, XLk, 5
H{E, PIREME K BER : o aHPIc B
THAEF¥IUB EOMK.EY IV
Vol.72,No .4, 1998.

8) M.Terasawa, T. Yoneyama, N. Tsukada, T.
Nakahara, Y. Itokawa : The Relationship
between the Ability to Learn and Thiamine
Concentration in the Nervous Tissues of Rats,
20th Annual International Conference of the
IEEE /EMBS, 20, Part4/6, 2084-2087, 1998.

9) FRFER : BMMEOEY L AR D
vy v BiRE BARELEZSE 1
[E13%, R30I p128-129, 1998.

10) FFRFER, KL Bk, RBE, PREME, %
NIZER : BIEDFEE & HRdaRTo v
7 IVB,RE, ENXRETESLE F
34 5, 29-33, 1999.

11) FFRFEFR, K 1L B0, R BIE, PG R) 5
Al A AVBHPIC L DREROERLL v
ZIUB, LOBHK EF I Vol.73, No. 4,
p139, 1999.

12) FRFERAKJIER : €% I By L¥ERE
5,4 3> Wl.73, No. 7, p421, 1999.

13) M. Terasawa, T. Yoneyama, N. Tsukada, T.
Nakahara, Y. Itokawa: The Relationship
between the Leaming by Reward and

Vitamin B, in the Nervous Tissues of Rats,

Memoirs of The Faculty of Engineering, Tamagawa University, No. 36 (2001) 71



SCI’99 The 3rd World Multiconference on 19) M. Terasawa, T. Yoneyama, M. Tsukada, T.

Systemics, Cybernetics and Informatics and Nakahara Y. Itokawa: The Relationship
ISA99, The 5th International Conference on between a Sound Stimulation Learning
Information Systems analysis and Synthesis Performance and Vitamin B1 in the Nervous
1999, Proceedings, Vol.8, P237-240, 1999. Tissue of Rats, Proceedings Tenth

14) M. Terasawa, Yoneyama, N. Tsukada, T. International Conference on Biomedical
Nakahara, Y. Itokawa: The Relationship Engineering, National  University  of
Between Hyperoxidation of Brain Lipid Singapore, P103-104, 2000.

and Thiamine by Ion Irradiation, The 4th

Asia-Pacific Conference on Medical &

Biological Engineering, Proceedings,
Ps-034, P314, 1999. 20014 2A 1 3 BR#EXNM
15) M. Terasawa, T. Nakahara, N. Tsukada, A Received, February 13,2001 62 A4 H
Sugawara, Y. Itokawa: The Relationship
between  thiamine  Deficiency  and
Performance of a Learning Task in Rats.
Metabolic Brain Disease vol. 14, No. 3,
137-148, Plenum Publishing Corporation,
1999.
16) FFRFEF, K1l B, WEIE, PIREME, %
JIEERR : AT/RIFEICIT D RIER DR 1L
Ly IB, LORK ENKELFR
#E, 3 35 %, 61-66, 2000.
17) FRFEXK, KL BEE S AET. REE, PRI
g, R)NER . 7y b L AA—RLEFIC
B3 ERRE HEMBPIIIENDHES
IUB,EDMEFK EH I Vol.74, Nod,
p220, 2000.
18) M. Terasawa, T. Yoneyama, N. Tsukada, T.
Nakahara, Y. Itokawa: The Relationship
Between Hyperoxidation of Brain Lipid
and Thiamine by Ion Circumstances,
SCI’2000 The 4th World Multiconference on
Systemics, Cybernetics and Informatics and
ISA2000, The 6th International Conference
on Information Systems analysis and
Synthesis 2000, Proceedings, Vol.10,
P385-388, 2000.

72 FIKPIHEHICE W368  (2001F)



	p1
	p2
	p3
	p4
	p5
	p6
	p7
	p8
	p9

