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WAL O F A PRI L TR RO E 4
BEFEA S I Bomic, BEROTOUED
BRI LI oTE e, 2D &I, T
MR b L RCE > TEBICLHEORENTREE &
SN BHLEES SHERT 2 2 S &2TLHT 5 &3k
HIPRINCBR SN TFRIS N TO 3080 o B E ©
predictive study DSFRRICIS 7o W) EHESD
H5DTH 5.

CE TOWH MRS & S EIRT & oBE R IC DN
TR bR, TOEERE > T, TN
B, RBMARSTE, MEROISRRENRESNT
AV
Ader 5V 13, J v bDOFEWMED diurnal rhythm
WEBL, EHOEE 2 EEICEEEE BT 25
2, ZTNOENEMI D SESOREEENKRTH S
CEERELTVS, Brady 52 OFRBIRTO 6
W3 S AR ARUSE T 5 C LItk o THEET
PEES, COER) XL LOBBRERETS5L25
ThHbH. EF /NSO 5 v FTERII2EOE
EHEAZMRME BTS2 &k, EROBEERE
THROLNIE D o iEBMRE IR OGS 27 25
AL LT A, Jacob & Sine 55 (3, SEiT{ER
(previous experience) & L THZER[ (aversive
stimuli) 252 6hics v M Tid, HEREE (rest.
raint ulcer) OFENBEEINZEL TS

%7z, Bonfils® (%, 7 v I THEHEITE (explora-
tory behavior) O{EEEZ, ﬁ%b‘ﬁéC&&f?@ﬁ?ﬁ
BBFELLTEBESED SN S EMEL TS,

Sawrey 57 (f, #aL —EBERIRI (approach-
avoidance conflict situation) DOEEI L o THRL
3N 3 EEIT strain difference 24615 ED
SBENRTORS bEET & LaiEiLi,

INSDWEDHRIZ, 1) EESE & B
0BT 21TE) O E OB, 2) BEEARELIE]
ICH LN BEHM:ORE EDBEKR, 3) 5 51EEH

BEDEHEEL B C LIk » THESh A
OB EERMB T it KlEh 5.

2O TABRIC BT, T, BREET
78 & I FE TR IC IS U 7o BBt s, Bgsed: Ure
Ty b, RELED ST v M EOMICIfRZ R
AR DONELEREL, 20T, ERNICESH:
JiEER#E (hyperemotionality) 2L, €10,
BB S OBEREIC OV TERT A &ickD, #
BRI LB O RS & L COEEM:OMEL%
ATARBC &KL, CcOBIC, HEEIRE 1 kI
BOTIE, BBARERIENICEZ 2R RiNic
DI T HEWD S, —IEEM: (general activity)
L L, #2ERICEBONTIE, —REEEEED
i, FE—RIGTBOED S bEE:OREETRE -
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Psychosomatic Studies on Experimental Gastric Ulcer in the Rat Induced by
Immobilization Method. Kiyomitsu Ueno, Department of Internal Medicine (I
(Director: Prof. K. Hattori, Chief of Laboratory: Assc. Prof. N. Ogawa, Department of
Pharmacology, Faculty of Pharmaceutical Sciences, Kyushu University.), School of

Medicine, Kanazawa University.
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V*?J)b A B =R — cage N THE bt. KERIZ
Eth 105 EL DBIELE. '

2, EBH:

1) 5Bt flE

BEMOMEICIE, general activity ONEE &
LTHISH T A Hall® @ open field 3HEZ
fo. TR OX 2 IRIEOBER 60cm, LEOHE
#% 80cm, BEE 47cm OE&BEHOMFEHHDEE T,
FONEIIKERICEBESN, RERR2DX I,
12cm BEIRWSNI1219D block 43T 5T
3. %7, KREOHRLHS 80cm DiF KT 100 watt

OHEBEBEREL, FEONEIHECRAING

Laiclic,
open. field test DIEFICHiz-TiE, 7 v b %
home cage L O#ICEROD L, FROTBEO—ED
WAL HPICB &, TOHRLD 3 5 OMICRTITE)
FEETLE UK.
[EEh:D parameter &L Tit
ambulation - (H{T1TE))
_ rearing; (37 LD FTT))
preening (BEEHTE))
grooming (I AHWNTH)
defecation ([E3EFTIH)
O5EBER ED BT,
ambulation’ (T 5 v F DEDI5HLL EHTE! C@M»
ey s o Al EZDHEE LTEDT C &
iz L, rearing, preening, . grooming .13 ZDiTH)
DIRBEHE 2DEE LT ELT &L, Tk
defecation BEDHTEDHT C ZiT L
2) Bk
BELEREEZ, Ader 5910 @ B FU 72 l?_ilt(ﬁ
(immobilizaton method), Zfi 7z, CHIER3 D
LI BHEHOEHICT v P EANTEHTNE DI
T HHETH 2, KEOHTICKRLU L, sMeEEZ
Nk, IREFRASTFIREEBEICEET L, &
ROWPEEE RSB L, & 1ABTETT v b
W& A EE LSS B LB AR C SERne
EMEDRICHEE L.
3) BoHin
CE ORI, BEELERTER, i 0L
FRERIC, =T RBEO T, BBk SIHTL,

MCINEL IO BBIEL, B8 XTI a:i?ﬂ

L, BB LT, WIRNEELS
CIHEERBET L 2 721G 1087 4 = Y VI
TEELL, BANY P32 Y - 2A IV Rl
UTER LIz,

X1 Apparatus for open field test

2 Schematic drawing of apparatus for

open field test
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3. EBATHEE
1) BEELDENE
i 2T KR ARG L, %k 8 IHHCEEHEEY
THfTLAco s, BEASHIEELYREIKT S LIl
7o, BB %R 2T THRKESZ, Ddht
ML e, D% D 6 RHtlkieg,  WE12RHEEE,
6 SR ED R ¥ 2 ~ % 8 BIKEHT L.

2) open field test

i) EEEETHIM

THR2BLDFHRAKETO 2IFMEOEIC 1A L[E
@ open field test % 7 H[EHET L7,

i) EEHEETH

BSE AT open field test A3&T L7<H
MPO4TER (7% 160R) I KIEEELERKB L.
open field test i&, EELEL ORI H, BEERK
K ZYBINBESDILLRY, HIRSLEDEROR
. RO D BRI N, D% 0 BEEEMRI 6 R
B9 bbrh 2l D%k 4T TOMICHETT 2
Lol
I R

1. ESBsAsE

23THP10GEIC W ATt L, chue MBlica 3
&, HEIZ13EE 4 55(30.7%) 1T, MEIX108H 6 56 (60
%) {CEBEDTEL L, WD I HSEEE A SHEE OB E
ﬁ’é L7243, Fisher exact probability test1D iC

LHE %$1cmﬁ?® 23 Ao NEh ot (0.10
/P>oom
. B

|=~a‘ MR ORIRMATRIZ, R4D&9 7 g ~TH

RRKB L D ics S, AR, WIS, ik
BHLNIE - o, HBRGRALBLbOE <,
BRRICIR g8y SNt MEFNRRTE, K
5@;7K?«f%%%@ﬁ%,kﬁmaaib,%
IR ICET 2 bDORS SN o T, BERELD
SIS & b A M SR T & R R BB DI
T, WhWwaatizo— Y4 v DETH -1,
T D7
A D ERSIGICKT T B o, I TR
HLkSicw, WEESBULALENERL, WY
N parameter ICEWTH HEEFHONEH o
7z (Mann-Whitney U-test 1)),
BT & EB R AR
1) ambulation ((6) °
B TR CR, BLIERA, $RhbbHH T
open field test &) ZEFIDITNESE (novel en-.
vironment) ICX 5 INFBOIIETI, R LIKRT

X4 Macroscopic finding of the stomach

®5 Microscopic finding of the stomach
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&5 BT O H s, JERAE B L U & ambulation
DIEITEEERE D - TEW (Mann-Whitney U-test,
U1=23,P<0.02). L L open field test 2R L
HifTd 2z Licky, WHEd ambulation 13K
WAL T, 8587 (Us=37, 0.02<P<0.05)
PATEE L OMicEEEIRS SN,
FEEEEmEcid, ELICRTEDiK, #1, B
2, WIRTITHBNT, BERILBHIIBELEBH XD
b, FEEEb- TEWMEEZRL T3S (U=13.5
P<0.02, Uz=28.0 0.02<P<0.05, U3=32.5 0.02

&

<P<0.05).

z® X515 ambulation DHDOETITHLTE 1
HIT & D DZE k% Wilcoxon matched-pairs si-
gned-ranks test ¥ THRIET DL, R2IKRT LD
i, EEZEBHEEEENATRIEOM 4 BT TN T
BEENH OGN, FT1RTLUBETRBUEEZENSS
Nz L, FERABTIIE 2RTHOED
ICHEENSON, H6, PTRAEDTNITNT
DETEDMITHEENA LN S,

oI, EBEFLEBOMARSMICE LY 53T

X6 Difference of ambulation in open field test between the rats with
and without gastric lesion induced by immobilization
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I 2 3 4 s 6 7 8 ooa 1 2 3 4 &5 4 oav
BEFORL IMMOBILIZATION DURING REPEATED IMMOBILIZATION
e——¢ Affected rat o- ---o0 Non affected rat * P<0.05
(N=10) =13)
# 1. Intergroup comparison of ambulation between affected
and non-affected rats (Mann-Whitney U-test)
-Before Immobilization-—
T Trial
e ria
Group \ 1 2 3 4 5 6 7 8 9
Affected 63.5 | 57.352.8|45.4 | 41.1|48.2|49.7 1 56.2 | 61.7
Non-affected 82.5 54.6 | 52.1 | 59.1 | 57.8 | 61.7 | 63.5 | 53.8 | 56.4
U-value 23.0% 97.0 | 74.5 | 48.0 | 37.0% 54.5 | 52.5 | 79.5 | 86.0
-During Immobilization—
TT—
T~ Trial
Group - 1 2 3 4 6 7
Affected 27.0 39.7 47.8 51.8 46.3 50.4
Non-affected 56.7 46.6 59.3 52.6 50.0 41.7
U-value 13.5% 28.0% 32.5% 40.5 48.0 65.0

#* p<0.05
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7% 2. Intragroup comparison of ambulation between first trial and
subsequent trials (Wilcoxon matched—pairs signed ranks test)

-Before Immobilization—

T Trial

Group — T b2 3456|780
Affected 635 |57.352.8]|45.4|41.1 | 48.2|49.7|56.2|61.7
T-value —-11| =11 | — 3% oO*

— 2% —10 |—12.5 —26

Non affected

T-value

82.5|54.6 | 52.1 [ 59.1 | 57.8
—g#k | 0% | —14% — 7*

61.7

63.5|53.8 |56 4

—18| —25 | —8* | —7*

#* P<0.05

% 3. Intragroup comparison of ambulation between fifth trial and
subsequent trials (Wilcoxon matched-pairs signed-ranks test)

-Before Immobilization-

?@~% 5 6 7 8 9
Affected 4.1 8.2 49.7 56.2 | 617
T-value +14 +13 0* T*
Non affected 57.8 61.7 63.5 53.8 56.4
T-value —45.5 —60.5 —30 —49

* P<0.05
7% 4. Intragroup comparison of ambulation between first trial and
subsequent trials (Wilcoxon matched-pairs signed-ranks test)
-During Immobilization—
T e Trial ) ) 3 . 6 .
Group e
Affected 27.0 39.7 47.8 51.8 46.3 50.4
T-value +14 0* +3% +3* | +-8.5%
No naffected 5.7 | 46.6 | 59.3 | 52.6 | 50.0 | 41.7
T-value —25.5 +22 ~-32 +38 | —17%
* P<0.05

# 5. Analysis of variance for the value of ambulation before immobilization

Items Ss df M. sq. F Significance
Methods 5779.48 1 5779.48 3.796 P> 0.1
Groups 31965.16 21 1522.15
Trials 7147 .42 8 893.42 | 12.238 P<0.01
Interaction Trials—Mehods 5533.05 8 691.42 9.465 P<0.01
Residuals 14966.75 | 205 73.00
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#6. Analysis of variance for the value of ambulation during immobilization

Items Ss df M. sq. F Significance
Methods 4720.62 1 4720.62 2.649 P>0.1
Groups 33849.49 21 1611.88
Trials 7127.59 5 1425.51 8.705 P<0.005
Interaction Trials-Methods 11398.51 5 2279.70 | 13.922 P<0.005
Residuals 22269.79 | 136 163.74

7. Intergroup comparison of rearings between affected and

non-affected rats (Mann-Whitney U-test)

~Before Immobilization—

e Trial
G T 1T 1 2 3 4 5 6 7 8 9
roup —
Affected 2411116 11.7|11.1| 8.2|12.1{13.1}14.5113.9
Non affected 29.5|12.8)11.5|10.112.9|13.0|14.0 | 13.5 | 12.2
U-value 41.0 | 62.0 | 57.5 | 41.5 | 26.0*| 62.5 | 44.5 | 68.5 | 77.5
~During Immobilization-
T Trial 1 2 3 4 6 7
Group —
Affected 7.5 11.9 15.3 14.1 14.5 16.9
Non affected 11.3 10.7 15.0 13.1 14.6 12.7
U-value 23.0% 67.5 61.5 67.0 55.5 54.0
* p<0.05
M7 Difference of rearings in open field test between the rats with

and without gastric lesion induced by immobilization
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I 2 3 4 5 6 7 8 9 pay I 2 3 4 6 7 DAY
BEFORE IMMOBILTZATION DURING REPEATED IMMOBILIZATION

o—-e Affected rat (N=I0) o..--0 Non affected rat (N=I3)

* p<0.05
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&, ThUBORT EOMOEAEAH B &, KK
TEHIICEERAERTE, FIATURORITEOM
KENZNERENHONZDICKHL, FEFHEFHT
i3, BeRATUBOAERATLOMIKIBEEEIAON
B, FbhL, EERAENT ambulation DL
3WBehT, HB5RTTRIEMIGEL, #6:TE
D BECENMOHMERT OICHL, FEREBTIEIE?2
RKITTTTIEWVEICEL, DBk T HEMDITN—
ERMREDHEEHERL TN B &hhin 3,
BEEHETIICB N TIE, R40XH1, BEEHL
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BHTRE2BTEOELLIRTCOATEELRT LD
MicHEEOEZHOEINNRA LN S DIKL, JeFi:
HTEB7TRTUAOLFTCEVTEEERA LGN
Wipote, TROLEEFRAEBTIE, ambulation ©
BERERERO T ERTOIHL, FREFHTRE
BeRsd, EEEETINERFO/EERL T
5T EDshin s,

L L, 20X EENEE%RY ambulation
DOEbNFIC, WEEIICERD X — v DENFET
BT EN I FHSILTL 5. £ TCOFRICH

X8 Difference of preenings in open field test between the rats
with and without gastric lesion
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T 2 3 4 5 6 7 8 9o 1 2 3 4 & 9 om
BEFORE IMMOBILIZATION DURING REPEATED IMMOBILIZATIOn
’_"Affﬁﬁfﬁ rat 0----0 Non affe(cNt:IdS)rat
22 8. Intergroup comparison of preenings between affected
and non-affected rats (Mann-Whitney U-test)
-Before Immobilization—
T Trial
Group \\\\\ 1 2 3 4 5 6 7 8 9
_ T ——
Affected 3.9 6.1 | 47| 58| 5.6 | 4.9| 4.0 5.3| 6.5
Non affected 49| 53| 49| 6.1| 6.5| 6.0| 5.9/ 7.8| 5.3
U-value 65.5 | 63.0 { 62.0 | 59.5 | 55.5 | 46.0 | 44.5 | 35.0 | 48.5
~During Immobilization—
Trial
1 2 3 4 6 7
Group T
Affected 2.4 5.5 4.5 2.2 3.1 3.0
Non affected 2.4 5.0 4.7 2.7 3.2 4.3
U-value 74.5 63.5 63.0 53.0 73.0 47.0
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UT, analysis of variance® ZMifT L7z, Z D
F, %5, £6DkSic, EEEMTHN EEEE
THOMEH & & methods TIHEEELL (@Af=1,
F=3.796, P>0.1. df=1, F=2.649, P>0.1),
trials (df=8, F=12.238, P<0.01. df=5, F=
8.705, P<0.005) #X£7*, methods & trials &D
interaction (df=8, F=9.465, P<0.0l. df=5,
F=13.922, P<0.005) ICHEEENA LN,
Tibhb, BEREBHBICIERLEO ambula-
tion DfERR, £k LTRERIZA SN, open
field test AR LMITT 2 Lick o TEBT 210

g

BHoOZHOLFIciIELOWERNL LN, I5IC, £
NENOBISEDOERDOHYT &, BBREOFEEIC
BEE: s B T Eashin b,

2) rearing (M7)

EEEMTIE TR, #7RIoRT LD, mEE
HELL @ mAERL, E5RTEOTE, FEER
HoNIEH o7z,

BEEEETHTIE, B7TR70X31C, $1RTIC
BOTEREREBICEEREL b o TEWERA S
(U1=23, 0.01<P<0.02). L LEnLADNTR
ORFICBNTHEEERAONE o2, ThEE

9 Difference of groomings in open field test between the rats with
and without gastric lesion induced by immobilization

o
<

PERCENTAGE OF RAT SHOWED GROOMING ,,
v}
©
1

1007

T T T T T Y T T
I 2 3 4 5 6 7 8
BEFORE IMMOBILIZATION

o-——@ Affected rat
(N=I0)

v ™ T . v T
9 DAY I 2 3 4 6 7

DAY
DURING REPEATED IMMOBILIZATION

O~~--0 Non affected rat

(N=I3)

% 9. Intergroup comparison of groomings between affected
and non-affected rats (Fisher exact probability test)

-Before Immoilization—

\ Trial
Group ~—_ 1 2 3 4 5 6 7 8 9
Affected 0.50 | 0.70 | 0.60 | 0.80 | 0.60 | 0.60 | 0.60 | 0.70 | 0.60
Non affected 0.46 | 0.92 { 0.69 | 0.61 | 0.92 | 0.69 | 0.69 | 0.84 | 0.84
-During Immobilization-
\\;;;T\\\Eji\\ 1 2 3 4 6 7
Affected 0.40 0.60 0.50 0.40 0.30 0.50
Non affected 0.46 0.61 0.76 0.46 0.61 0.69%

* P<0.05



e Gl Rldedie

P OZEEY3 ambulation 1ZEEI L7 ZLTH o e ds,
ambulation 1Z CUREIS 22 — v 3A LN o7,

3) preening (X8)

EE BRI TR, e AR BB AT
BR8DEH T, BIRITHLUE S ~8HTTELD
EEssontcds, BEZEREL o/, SHICENT
A5 L, HFEABTEIEREINT @A 5hizD
L, BERALBTE—EOERIEAE NG H» o
7.

EEEETIA T, mEEs ML RELERL,
HEZEZISONEh o,
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\

4) grooming (X 9)

grooming |3/, grooming DFT
BEBICL 2FMRIEYTENESELS N D T,
grooming DMOFMTHMT L HIC L, WHE
DBk Fishere exact probability test TH
ELTe,

EEEETIcREIDOL ST, mMEE UL
7oL AER L, BEREBCENMERSS SN,
WMHOMICEBRRERA LN o T2,

BEEERTH TR, fkkicobBoT, BERER
@ grooming MSEALTW AR L0, THE

[X10 Difference of defecations in open field test between the rats with and
without gastric lesion induced by immobilization

6-
5
g,
=
3
s
S 24
g
14
12 3 4 5 6 7 8 oy 1 2 3 4 6 7 DAY
BLFORL  IMMOBILIZATION DURING REPEATED  IMMOBILIZATION
&8 Affected rat(N=10) O-====0 Non affected 1at(N=13) * P<0.05
#10. Intergroup comparison of defecations between affected
and non-affected rats (Mann-Whitney U-test)
-Before Immobilization—
T .

G;;;;;\‘“\u«\«\\\\\Ejjfi»__~ 12| 3] 4|5 6] 7]8]|09
Affected 4.7] 3.2 5.7| 3.0 36| 5.2| 3.6 1.8| 3.6
Non affected 46| 4.1 6.3 3.4 4.1 2.9| 3.0} 1.5 3.2
U-value 63.5 | 47.5 | 59.0 | 57.0 | 66.5 | 34.5 | 40.0 | 51.5 | 64.0

-During Immobilization—

\;\\\\\\ Trial 1 2 3 4 6 7
roup T
Affected 4.6 2.1 3.1 1.9 4.3 4.5
Non affected 1.0 3.1 1.6 2.8 4.3 3.1
U-value 28.5* 53.5 53.0 50.5 60.5 46.5

* P<0.05
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ORICHEBEZNA LN B ETIRMP o172,

5) defecation ({X|10)

BEEETICTR, MBESBRLAE D %R
L, MEOMICEEREILSNED ok,

BEEEBT TR, BIOCRT & 5 ik, BEEEET
FL1RTT, WEOMICEREND SN, BERER
@ defecation DFHNZ EMTWD SN (U;=28,
0.02<P<0.05). 3 2&TRUETIE, VIR ORI
CBOVTHEEENAONE P ote, —RIEE L
T, #B5RF% T defecation DL, LIBBULE
I BHEmBH SN,

58, PIED open field test DEED S B, [
EWHEATHAO 5 BAT T, technical failure 3%
2 12DT, BROSHTH ML
oo/ ¥

1. EEHICK 2R AMEIR4B3% TH o 1.
ETIE, MoK IKEMERSS L.

2. EREEROMBSENRR, Moo
—-IFVTEoT,

3. —BEEMOEERL SRS 51,

4, BEREBOERARTE, BEDERTA
FhBE o o [THRRZRL, analysis of variance
THRERS OGN,

5. BEIERAFTE ambulation CRDHRADS
., open field test T3 % adaptation 3 A=
PTH B0, BERRLERTIE, CORBPEERY LS
MT, FS5RTLOBUENT 2 L0 I BRERETD
HamrUiz, 361, BEREHTIMO para-
meter IZBVTHEWVEASA SN, T OMEMAIE
BEEME T TIRE LB o7z,

(0 % B 1

T ERHEE S IR T &

1 RS

PRSI, ERABIISICE O TARIEHE, (KE150
~300g @O Wistar-King ASGRKEM: 7 » PISEHT
B 5D, BIRFERIFICE  THE B L OMRICEE L
725D AEEBRNA L DT, ERICEROSMIEEBC
1o cDIF, YRERFEMREET O8, IR 7 BEH 145
Ths. Thbid, HAE®RID 20°C O=ET,
HELUKIT ad libitum TEZ SH BERECE
ToNbDTH 3.

2. ERAFEE

1) BEtkonE

BEEMEOMIEX, Hall @ open field test 1k 3
—BIEEE, BEOEOS ) v FEBLTEX L HER

g

FIBIC K3 2 RS % & 5 R —BOBTTE) (S-R 17E))
DHETE T o1,
i) open field test
—RRIEEIMERIE D parameter & L TiE, A EIZE)
MOTEREISER LT 5720, SHTELRE/SS
5415 ambulation LY, LA S-R THD
BgicERE BT
ii) HE—BBITE
BEiE: 31 ecmX 17 cm X33 cm DARBDFHDERIC
SBOSY v FERYCDOEERL, 7Y v FXD
5y MNCEBESZ . COFEDOPICT v FEANI0
BloEREEE B0 /%, 30V 1.2mA ORHRE
WA 5 #So, 10MHOKIEHE &8RS, &6
[EE L7,
ZDEICH 5N BTEE LT, running, jumping
# & U standing, vocalization, defecation & 4 THE
2LDd, ZOHBREHES > T S-R THOEE
L7z,
2) BBERE
SEEF T A [A4%, Ader @ immbilization method
Thohs, AEIT24REEE 1 [ §ET L.
3) mk#EkkE: (Olfactory bulbs removal)
pentobarbital 40 mg/kg JEREANIREICE D IKEEL
fe 7y OEEEISFRG ICEIBlemA, HEEEEE
Hleob, BEEFSICHEEL, bregma BRI
IREHDFINE D ICHERA FY v TEIEE LE T
EHT B, ULOBEMKT Lcdb, BEIREF»C
FEEL ,RBIR Y FICTRTLE O BEIEB|ZEZ L,
XV BAETTEBILTLE S, KEIEALIC
Gelfoam D/NFAHEAL, BEFHHOENT sulfi-
somezle DKEWKAEBFICERLcDL, SIBHAEID
RAEBCIE > TRNEKRT T 5. CNOEIRTER 7
v b (BUF OB rat &BEY) TH5H. i BT
(sham operation) %AMiL77 v + (Ll# shamrat
LUET) T, EROREMR & RAEEIRET DS, 3
B flA B 755 T ToRBIcILY, RETEHEID
RAEEBIIEDLIKKCURE,
4) Btk
B T & BRI FIETHERT L7,
5) MABREERIN Dk
SRR T %, SHEBEHEEL, MsEO L, #IEE
TR O Ik & GERRE ORE B 4 IRAICRET U7,
3. FEERFhEE
B FERATIET ORI I, 4FHT106:, IE4, 4% 3
& 1 H 3[AD open field test #ZEEEEMETL, 3
[ ambulation OFEFEL LD, FNEFNHOE
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WHED rank DU, C®D rank IC{E-7T OB
rat #, sham rat BOH®D ambulation O EEDS
RNE D ICHESTE U, IWRRFHRBICL 288
ZEEL, W% 2HEE T home cage THBL,
3 HHX Y TEIIEAERR L7z, open field test i3,
FHR2BIDTR AT TOMIC1 A 1EL7A LA
MfTU7c, £/, BEEOZE{bicxdd 2)EG adapta-
tion OBRELE A E7:DI1T, BERERO ShENTE L
ICFDBON T S OIFE18H BT, 4411 9 H30
¥, ‘FRTILEG304Y, ‘Fik28%, Rtk 4B 4 BliChT:
U open field test ZEFEIEIT L7z,

W — S TENDRITE IR 15200 B, BEERZmR
30 [ BT L1z,

758, flitkiz OB rat OFERMAHEL, F v b
B 20HH DT, OB rat & sham rat dEh
FREMEAE (individual housing) £ o7c.
I ERRGE

1. open field test ([X11)

#lie4 HE XD, OB rat ER110 L 5 ambul-
ation DIIMAH SN ZDICK LT, sham rat Tid
W EIE EAE BT WEE RLTWE,  Fi,
OB rat TRFEILCRT LI, Mit4 HELD1ITH
BEcol, 12BH L15HH &%k %, sham rat &
DOFEIC HE% D o 72 ambulation O FiEiHyrTeRiE
PN TN B,

%72, open field test % 4 [EREFEHIfTL T adap-
tation OB D HEBNLKRTHRE LIt LT A, %
12174 & HIC sham rat (35 2 &7 &8 32T,
BLUOESHETERAFTEOMICEEEZ o -
ambulation DFPMALNZDICKL (T:=2, P
0.05. T;,=0, P=0.02), OB rat Til sham rat
DL D E—EDMEIILH SNTLp o7z,

2., Wig—BOSTE) (13)

1) vocalization

OB rat Ti314.5LEWVMEERT DKL, sham
rat TiF 1.3 &L, FIBRT & 5 ICHBONIcE

K11 Effect of olfactory bulbs removal on general activity in open field test
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oper

0——00OB-~-REMOVED RAT(N=7)

&—e SHAM OPERATED RAT(N=7)

11, Effect of olfactory bulbs removal on ambulation in open
field test (Mann-Whitney U-test)

N‘\ Before | 3 | 4
Group =~ ———

6|78 |10|11|12]13|14 |15 17

Sham operated 7 | 26.5 |20.035.6/38.6/35.6[37.1|35.3|35.6/40.036.6(33.8/39.932.3(32.3
OB removed 7 | 23.2 |44.239.4/59.4/59.7/52.4/54.7|61.6/59.0/61.4/56.3/57.0/55.9/64.0
I I # % #ok

U-value 22.5 |15.0| 8.5| 4.0, 6.0| 4.5/ 6.5/ 6.5 6.5/12.5! 9.5/11.0[13.5| 5.5

# P<0.05 ** P<0.01
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BESED SN (U=6.0, P<0.05).

2) jumping B LY standing

FicHBLSIC OB rat Ti3 15.8 TH 5 DICH
L, sham rat Ti3 7.3 &EWEEZRL, OB rat
KHEEZ b o BV Sl (U=9.0, P
0.05).

3) running

9 COEETIZ OB rat & sham rat & Tl
running OHENE LS EIED, OB rat TIEZD
INBIE R O HIE I R & U &4 513 £ OE L s
D ONIDITHH LT, sham rat Tld running
ORI IR D S, TORIBOEESHGT
Hotz., #C2T OB rat A543 running %—
BORBRIELEL, TOLLOFMICK > THED
EEERMN Lic. £DHER, OB rat T3 7 55 6 8
IZ running 2% 5612 DX L, sham rat Tid%
NBEEL{BEDHONT, FEEEZ S - T OB rat i
runnig OfEMRE T EMHED Sk (Fisher exact
probability test, P=0.005).

4) defecation

CHRT R METHRICE - e BEBO K TRUT 5 ¢
iU, D8, OB rat T 3.7, sham

L

OB rat i defecation @i
ERTEETEE Lo

rat TiZ 2.0 THY,
nhsd sntens, A8
(P=0.06).

5) Zofll

BErRRICOET, $TTRERSY, BEOH
WMAEEZ 5L, OB rat TIREI20D X 5 ICERH#HFIC
floT attack L, K&HDL &V o L BBTH
(aggressive behavior) w5#¥oh, T DRI
2 LB REHC I 2 TH o 72,

3. EHEFEHEE

FIUTRT L 51, OB rat TiE 7 B 5 SHICHEES

DI St DIicxt L sham rat T 7 §Heh
LHicd X9, WmEOHNTBEEOMIKEEENA LN
1z (Fisher exact probability test, P=0.048),

. Bl R

%%I DO R EFkIC, BRBECER

AV @1‘%’(55 o7z,
i D F kgl L

OB rat D&HNCENT, BERIZIZIZZLICHBR S
NTWiz, Fi, OB rat TRETFEEICHT 2185,
sham rat TGRS CICHIEEEICH T 2 BEGIEHE
wohiih o,

ko -

#12, Intragroup comparison of ambulation between first trial and
subsequent trials (Wilcoxon matched-pairs signed-ranks test)

I

Grou; o \’Ir‘r\x\al\\‘“ 1 2 8 4
Sham operated 35.4 35.2 30.1 23.2
T-value 12.5 2.0% 0%
O-B removed 56.8 50.0 42.8 43.4
T-value 18.0 8.0 14

* P<0.05

$:13. Effect of olfactory bulbs removal on the reaction induced by grid
shock (MannnWhitney U-test, Fisher exact probability test)

T Parameter . Persistent
\\\ Metho d e _ Vocalization sj?a?}dplﬁg stfll;crel(:lt_s;ped Defecation
. of measurement mng
e — Frequency | Frequency | No. of rat |No. of bowls
Group e NN
O-B removed 7 14.5 15.8 6 3.7
Sham operated 7 1.3 7.3 0 2.0
U-value 6.0 9.0 12
P-value 0.019 0.036 0.005 0.064
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11 N 7

1. MWEREE®RIC XD, open field test T ambu
lation @ﬁﬁﬂ'ﬂﬁﬁﬁﬁﬁﬁod%, hyperactive 73
TFERLI:.

2. BERRE®RT v PO @ X S 1 hyperactivity
1% stereotype 73fH[A1% 7R L, adaptation 2B
iz,

3. KM—RIETEITI, WAKCEREIC B L
T, MEEEERICE D hyperreactivity 23& 57z,

4, BERFER S v F OEEERICK D AR S5
I b O R A IZNT0% TH D, BFWT v
F DI HNTRWFRAFHETH o 7

5. ARk BRI (LS O 2 I TR B

12, &FspmE IRl Uazn -4 v TH o
iz,

% ®
1. BB eAHEEL L2

Sawrey 517 1%, approach-avoidance conflict
ICk o THR SN BB I L, kD SO HE
BRABENE N ERNTO S, FHOZ, CNET
DOFE TR DI S FE AR E B MEICH 5 C
EAEWE LT ELY, AROKET 3D D LH
EOMEMICH B T E3) phshife,

Thid, A% LIEBREETTY, g, HE
(AT HER U T BEOHLZMETHA .

2. BRM4R

[EERIBOC & o TR S N EBR IR (L (2,
Ader DFEEHY Sawrey 51D DT —[0|#E D&%
L& B HEOREICAD LI, BEAEE
— VA VvDFRTHS. Brady LT D, diurnal
rhythm OZE##%E S T % HIET 91T BILICE
WERRR BYONZICT &I, AEo iRTH,
Ader X Sawrey O OWED LS Bz e -
Y ORRICEE E o 7228, < DEMALOMEBE, FE

IEAEHEEE O ER 5 € b O RS I Ic >V T8
T ARICALNDE S DWIESE S TV 2 DICTHER
FRELOD—2ERWELEEZZLNG. LI
5, AW QAT HEARM S 1289,
BONICERANTERIEICASrORELERT 5 &

VS BANTORBRT & OBE AR L TY < T &
Iy 5. '

3. BRI S Eb: & O BEN:

1) [ B T A ‘

W 1RITTR, BB%ABO ambulation [2IE%E
HBICEFE LWETRRD oM S, —J, ZEHD
el d N BEBAIC DN TA S &, grooming [FJESE
HREEIBEDMAERL, preening (313 L AEWME
ERUTOS LV RSE SN, EERABNIIE
FEEBCHE L, EIMEOET L REMLOET ENED
Bk L7335, chid, B18T20500TY»E0D
T open field test & 5 novel environment T
BPNERERATTh2c LbEETILE, #1R
TDR % novel environment IZXd 2RI, =
Z 0 curiosity ORRELMBIRIN 218, BEFALR
13JERA:BE L U & hyperemotionality DIREEICE B
WoTLED7ewic, —BIEHESETL, BEED

12 Aggressive behavior ‘in the rats induced
by olfactory bulbs removal

714, Effect of olfactory bulbs removal on occurrence of gastric
lesion (Fisher exact probability test)

Number Ulcer
Group of
rats Positive Negative
OB-removed 7 5 2
Sham-operated 7 1 6
Total number of rats 14 6 8

(P=0.048)
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B E SN 2L OTHOMBRSMFAINTOEHD
EZZ LN 5.

ambulation DEDOEWicxtd % analysis of va-
riance OFEEMHATD, trials, BLY trials &
methods @ interaction ICHEEMNHONIZT &I,
W& trial ICE U TENENIREOET) ¢ 52—
ERTCLEYFEL SO TH D,

Zo T, MBRRTERERZICH > TEDL IR
BREWZRT pE, 82 BTEOLTORBICD
WTEEN M (intragroup comparison) ITX Y B
WNIT2CEBBELRS.

WoRTLUROE T % & 5 &, BEHFBLERD
ambulation 135 2 T T T 1 HiTLDEICH
BEEZ Do RBDERLTED, DBUEHEEE6R
TEBROTENTNEEEE S - kBIMH 6N,
SRTLBIBLALEHOROEEAMERH LTS, &
51T, grooming, preening O (LN 9 24 H
LANB, THOBEBIERAERD NS OIS
PDZEEIZ, %2 RTE TIcdTIC, open field test
R UEITe B ¢ &iCk o T adaptation 23JBK &
NcdDERFZIOGNS.

UinUBHs, BERY:EO ambulation (354
AITTHOTH 1 BITLOMICEEEL S o 7oifidb i
Hoi, BE5ATTHREMCEL TS, Fi, 85
HITETOD preening Tl EBIERAREIIZL A
2o EDEE R L TE 5T, grooming TiXirL
AEBREBRID SENEEZRIEAIRDON .
X5ic, BHRATUBROEERAER D ambulation
DAElZ, BEIERERL D BEVEERLTENED
DODEmMT 2HMEED, F1RTTOREICHERELT
5%, rearing Tb i KM l_/f:%‘iﬂijéﬁﬁ'@[fdiﬁ
A 5h, grooming BXT preening TIF, EEIE
FEABL D SENEER IS SND. EETELL
BTOI DL B—BIEDIEDEOEHDHITE, il
WL T v P O—RETEINE DRI TIIHAE T 2 DV
ATEIRERICE T DO TR IO D EHE SN B,

2T, BERABICA SN DX D IS
BEREEDI IR NIELOTHAI», T
TE2DRROFBL O DV EDE LT Yerkeys-
Dodson Law 19 D@z AA5CEicd 5, h
1%, AAOITENCIT RIS E & OB E E DI UF
T inverted U curve D3EAET LW EERIT
bz (K3). Tbb, HBESENTIUERIGE
i1dh 5 —EBE TN FE & 505 FiE»Rd 2
BAEMZD ERGEROG UABETOFME L5200 T
b3,

%

13 Inverted U curve (Yerkeys Dodson Law)
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bz dab ar bs Qs

INTENSITY OF  STIMULUS

UL, COBAVEREBROBEICIIAT 513,
WL DL DHHRBBETHAD. '

ZD% 113, open field test 2L CHlifTd %
LRSS A LI B END T H B
2, ChiREsSHTETOMTTHENLDIC, BE
IF LB TIREAEMET C &ick D adaptation A3
BEREINTNBC &5, open field test DRI
FTRRESHD T2 HMEEZEEZTILIONAN
WEMEbi A, 8213, ambulation DEEKIGE &
LTEZBC T 2EMETH S, Thid, open
field test T® ambulation &IFHFo SREENNIC
BRI OWESICS Bﬂé‘ﬁ—iﬂiﬁﬁll’\g@ﬁﬁﬁtb‘
5, —BOWERLSOBREEFZEINTRI NS D
@, ambulation MB|Ex B INBHRT, # TR
— OB E O, ARNERTEOELZD
THRABROSHTIE N T THB B DN TR,
Lhl, BEEREBRORE 2ATUETII, test
field {CX¥9" 3 curiosity & &S adaptation DD
DWBEVT L T35 T &r 5, ambulation % open
field test @ trial KT AFHLLTELRATH
BCEICRIIFEMERBNLITHS.

27T, BMUFELHOEZ BRI LTS5 &,
B HEsA B D ambulation DML, # 1K
TTORBEY UFR g hiE e b ©AIC
b, RITEEETCEICED by DFFNCHL LT
W&, Z®D7:HIC ambulation @ {EiZ BHPL, €1
LT ERTS open field test 23 3R
LiREST, BIRTUE—EDHEEHRFLTNED
TREBOMHEBZONE, TRbLREIEFRERTIE
adaptation DERD TAHLHLTHY, J5iCHE—H)
WicH LT ENL O RIBERIBNBERE L
FIGHRRERT EEASD.
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ek, BERABTRIRAERE T 5 &
S, EEIETEABE L IIELYD, HiTHBSEE 550
KahsbDEEZLNS. bbb, F1HATTR
BT hERED ag DERICHD, BERITET
ORAERET 2 Ltk Y ay OFBED I~
M, FD7¥HIC ambulation DERE 1RATH S
EERTEITRPOHMERLTNEHD EFEE
3. COz &R, WHEIEFAERD ambulation Off
DHPHS adaptation DIBEAFLE Ui & & SidEA
HIcBREABRTH S, /86 RTUHD ambu-
lation QEDIINI, #5RTTOMHME a1 »5F
U EMHE ORI E a2 OFANES LicicdDiE
RThHDHEMBSN G, H1ETLEIRATDambula-
tion DMEHNZIFRBED EERLTHOHDR Dk
WDTRIBOPLEEZONE, Tiabb, WERLERT
1% open field test #RMEMITTACEICLT,
1 RFTAHA SN freezing &V o7 hyperemo-
tionality DIREEDSHIC TR Sh, BEIFAERTS
Stk 578 adaptation @ JERKIE H56 EiTH S 1
CEb, OGO #RiZ ambulation ® Bk
HIETHELNEELEZS.
PlomErg sns s, BERLEOSSNBME
X, BERLOUN»L, —EOEORESD
ZEbbhh s, Thbhb, FNRBEHLOEEELT
13 hyperemotionality OIREEIZED 2T INC &, 5
2B DN DA B & hypoactive BTEIT,
Hic, freezing DIREEICIRORLTWC &, HIIKR
T 2 IENOEICBINT, adaptation DJBIK
MTHICL LK BERBTRRINZc BT o0
B,

2) WEEETTH
E1RTHOEIWRITETORITIC BV TWED
ambulation DIEICHEENA SN, BEERABIE
FAEREE D BEWEERLTHS, ol F1HET
@ ambulation, B XU rearing DOMEITEEEMET
FDEIORTOMELBKLTALLEELLBAS LR
MTHBOICHL, IEFREFTREEEMTIIBOR
9RITEIZIZRSEDME &7 o TV 5, preening, gr-
ooming I L b, EELETIAOE 9 RTOME
EDHELLEFLABERLTWS, Lds,
hyperemotionality D51+ X1 % defecation i,
BRI TE LIBT3, ChoDE ik
FoiIEECERTII TSN L S IT, freezing &
WD BB TR BER DT R s, BEREL NS B
HOR P RICHIHTES SN LiICk ) —BEEE

I Y, KESETS freezing OWMBICE B o/ &%

(

B9 3,

3B 2 AT O —RIE B DR B A S BB R A
E:D ambulation EHWKIEINERL T 2DICHL,
IETCEETIIE & A EEETE {5 6 BITUA BRI
SLTVA, rearing bIZZRABEED S LN, &
BFLEBOD grooming OMEIZIERAFICH UEICE
{18 -5TW 5,

C CTHUB UERigOREAESIHEL T~
BEBEOEEEMT L THINERS, BERER
O 1EITO ambulation HFH L <EPL, LIkE
TEML TV A0}, EEEEHTING ¢ LItk
D, BEEEMETHINEIRTTORME a2 ORP5
a3 OEANZMICHEA LI b, KB ELTO
ambulation REMIEFPERY. SSKEEEEX
U open field test OFREMTICLY, WHBITHED
OHA%EED, ZDi¥Hic ambulation ZEENOT
A%EoT3bDEEZLNE, CHICKHUTHER
BT, EEEOHTES 33 Lickd by DA
Ho by DANFMERBEL THEkenic, JEE
L LT® ambulation DfEICidFE LWEMIZEL,
open field test BXUVMETELEEEL THITT 5L
Licky, MEBRESOFMICH? - T, KNE
L LCT® ambulation OEIEEEICESERT D
THhsEHPEINS.

Pl Eo@Re S, BEEERETE VD g mE
052 e, BEREARDICETIE, BEEET
HIT O Tk~ Ic & 515 freezing &V D TEI%E
79 hypoactive 7% hyperemotionality &\ o7t
BRI ERE D EL I NTHESbhTL 5
LEZLND.

CCTERMENZ—DOOEMARE, BERLRIC
ambulation DEVDIL, BREEEE S T3 ER
BORET 5138 OEGOFMYIRENBCY, £
DOIIRIISFE L U OREBESET LT 2D TRA
WhEWIHETHSE. LhrlchicwlT, #1
i, HEEEDIRT CEick o THICESMIZE
STETWAT &, F2iTid, ERIMECX - TR
o 2B ORI RE SR TH ST L,
#3icit, BRACRZEOLYL TREEAE L -
AV ThHotzr s, UEDEMLEZZECNLDIT
W EoZEibid, EEIABICH LN 2T Lol
HBEZEZOND.

Ader [ZFERAIMALMEEE O 74 & BEITTHI OR#
& LT, diurnal rhythm & L T® hyperactivity
% &1F, Bonfils (3 exploratory behavior &L T
@ hypoactivity 2HIF T3, L»L, activity
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OEILOVTHEICLTOHIE, COXIIKRE -
TR ETL o T B0, ARBRORME, D, i act-
ivity OF LI —EEELVBF LD L LA
emotionality A& 53 DHD parameter %
L DBEERI DD HEINICHL T R&ECLETHD,
WBRELTHSHNTL B activity OBIEEERMN
B2 BP0 TR OBRRE XD ERMCHIT S C
CHREETHBZLEBIONS.

KEAT T, BEEARERDIENCHEEDALBIERE
EMAISCEAITH SN 5 —RIEHHE S EES LD
BEM: A AT ELA, ERITIE, choDTHRN
FEISFE—D20HFEE LT, BWEERS v b E R
Y, #IC induced hyperemotionality DIRAEAFR
ELk, chET, HIEMEO BB CRRMEE
HFdE OBEMIC OV TOWE & LT, SURTH
DR L HIPEHB LT, BHEWERERL DR
%% A7z French 520 Dk, HEEOREEEIC X
D reserpin EHOREDELBBENI KT H 2D
OWERH B, L oEFHTHOIL»SHR0 |k
Fr@ER L5 Th 3. '

B S o PO ITENE, BB — KRBT E T
running, vocalization, defecation 75& DGD (1
BME {, hyperreactive iITEITH o7, Fh—fik
EEE T3 ambulation DOEEATTHEIRNENSA SN,
hyperactive 7{TEj &7 o T %, open field test
T® ambulation DEHTIE, ATELVELTD
ambulationDiEi 54 519, adaptation 2B L
T W Ebthdn B, BERER T v DT B @ 2 1k
3, 19074EiC Watson 22 M¥E L LIChE D,
#®D7% Karli, Vergnes?2) fARDS 20 X o TER
IhTW5, AEOBEIIES DHE LT 25D
ThHDH, BEEFERT v b OBERINTHO ISR R
2N TIE, MBSk LS sensory deprivation
K& B0, EENOMRFENERICL S dDh,
BHETHHTUSHSLTIRED, LicdiaT, AMH
I3, MWERER T v b OMRATSIMITEICIE SN,
boloHRELTOTHOAENLHELZ C LI T
5.

DX RTEH EDHRE S - IR 7 » M
EBRAEENE {1 5 TV 3 Lid, hyperre-
active & D FE—RISITEI T O, B & Uadap-
tation JEERDIBMELE L8 open field test @ hype
ractivity D=FESEBI 605, Lbl, 20HB—
HeEELOTTEIREIR, FEBR I TRk I acti-
vity IKDWTHHTY 2354, activity OFERZF T
BEBEDOFRAEI & - TEWRDPINNC &5, hype-

g

ractivity &V ITENE, ARIEERLOERELT
Ry EFzc lidgEicd s, cnid, dhiRemEE s
v hDFTENE hypoactive, hyperreactive T&H D78
Mo, BEREIHEREVEDSIEESORHER,PS D
IBTH B ETHSE, T718bL, BERRERICE T
FEINIEBTHOERD > b, BERLERHLT
¥ 1ic BEMR C L3, hyperreactivity & WHTET
OEEMEDTTHETH D, 8 21Tl adaptation TEEKD
/KT (hypoadaptability) TH 5 LEZ o5, FEk
1T, —BREDEOSERK - folodic, BB
1Zim L 5 NED o 72 reactivity DD 5 DIERDS, ¢
CTEDLDTHEICE S, T18bE, ERITHANL
curiosity DHICESINTLE o TW e reactivity
72, ERITERNLT, ThOTENEE A
XU TR c RS ETR o D TH
5. 62D adaptation JEED KT TH B, ch
BERI THENREES—HRUTEBD, S5CmEk
W47 v MITERA (intraspecies) DFEHIDEED
BERHLND DI HARSDDHEE L —F LT
5. L7 o T, adaptation JERDIE TS Fs4:
T U TR e < &0 5 5B I T OB FN L
REINsEELLNS.

CCTERIBIUCEBRUOREET LD &, &
B D S S @ik D & OEHE TR E & L
Ti&, ¥ 11C freezing TH VD, #F 21CiF adaptation
JEODIET, 5 31Ti3 hyperreactivity D=2IC¥
EVBTENTEDL, LCATLDEZDDRAIBEI
EQEINBRIEBZTHEAD . chbOFREN
BHEOE» 52X TH D &, freezing 1 hypoactive
7% hyperemotionality T#H ¥, adaptation DETF
i, RELTEX ohsE—H#icK LT hypere-
motionality T&H 2 7:0ICE T 5BINEFE & LTOE]
£THD, X5IC, hyperreactivity & 5fkE =R
T34 % hyperactive 7% hyperemotionality T&H
2 &, BB U CE B BIRREER,
hyperemotionality A#ER LTV EICEH I
LHOTRIENPEEZZI NG,

L» U, freezing BXU' adaptation DD
&, ChDEFERALIEID 63 TIREET 2HITk D
T, BEEIAT AR OO IR D EE RN IS H T
Btk & LT, TTBIRINNIE D & BB S N 2 IRAE &8 2
oMb, cDT &R, TTIRBEEICIISELN 5
FFERHIBEN A 5N 5 &0 5 Mirsky 20 O
predictive study DKFEZEBHMIEERDOIILH» 6ES
Baz ity Ll Alexander 2028 iy
LT3 & H7% oral agressive &> o 7215 B35
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HEMRENE, T THTE BIOTERINT
Ik & DHBIC DO TR, b FTOWMDHTI D -
LRSI DiER S0 RY, BIRETIRA
AR IRV EEDbN 5.

Pk, REMLEEDD EDTH B LHEEFA
K53 215HET, R basic BITEMEN.ICDV
T, WEROMEL S, —BRIEI S X ORI —I
ISTHOWEICK o TEKL, BHTOBEELNA I,

& B

1, BRI & o TUR S A7 S8R b
FBEBEIIA3% T H D, M:FETIL M D I DT
NEH LN, BEOHBYENTIREAN o -4
VTCHhol.

2. BEERLOHONIHOTINEY: & LT,
adaptation JEIKDE RN B LT freezing 254511,
—fIEEYEIX hypoactive THot. LML, Yer-
keys Dodson Law »5#2 %<&, COfFEN hy-
peremotionality IC & &3 {RRNIITEITH B &
Bihin ot

3. D EofrinEkEl, BERALED» S, MiE
TR E L TCRBONLZBDOTHY, IEEEEN
TR TIE, D& S T EE S o 2 S b S h
THobi, HRIHERZZEDIHICE L EFT 3.

4. MR Z » POFTH)iZ hyperactive 7% hy-
perreactivity, ¥ & ¥ hypoadaptability T & o
7. TREREEER T v MICEBEIVEHEELSE O T &,
perreactivity 34 U hypoadaptability @225,
BT U TRl < DTS O A L Hfige s
N,

5. LI Eoiki#id Mirsky @ predictive study
T EBR DN o HE D 55D TH o 72,

TR fLDICERS, MBI A ORI —EE, ROV
WhgEie X LB OIS A B i o7 MG SR L
. ¥k, ATFRGEAMKERFHEL R ER SRR

BOHEMR LB L IO THEFTTELL O L BB L
x93
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Abstract

Basic behavioral characteristics in the rat affected with an experimental gastric
ulcer induced by the immobilization method were examined in both the untreated
rat and the bilateral olfactory bulbs removed rat. Open field test was employed as
a measurement of general activity, and response to electrical grid shock as a measu-
rement of stimulus-response behavior.

1) Forty three per cent of the 23 experimented animals were affected with gastric
ulcers. The female rat showed a higher incidence of the gastric ulcer than did the
male, but the difference between the two groups was not significant.

2) The gastric ulcer macroscopically showed multiple mucosal defect with hemo-
rrhages, located mostly on the corporal portion, and microscopically showed acute
hemorrhagic gastric erosion.

3) The rat with the gastric ulcer, when tested by open field observation, showed
hypoactivity and hypoadaptability, such as “freezing”. Analysis of these phenomena
by the use of Yerkeys-Dodson law indicated that these behavioral expressions were
based on hyperemotionality.

4) These peculiar behaviors had been observed to some degree even before the
animal was subjected to immobilization, and became reinforeced immediatly after the
immobilizaton.

5) The olfactory bulbs removed rat showed hyperactive hyperreactivity and
hypoadaptability, being affected in higher incidence with the gastric ulcer than was
the sham-operated rat. From these data, it could be presumed that hyperreactivity
and hypoadaptability induced by such a procedure act an important role in the
development of gastric ulcers.

6) These results obtained here are consistent with those of a predictive study by
Mirsky on duodenal ulcer in a man who was in air service.




