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EERGRIEER 50 B Wister Rt S o b 56 58
T, TRCEEEEEREMET LD SHL s N 60
THb. 35 x30x 18cm ORFEHLE S5 2 F o 2
BABr—Y(BEI2 L 78lza vy — )T, 4~5
FOOOHBEABEETEV, BEREGRMF () = v
y VEERIRR &) LK% ad lib. ©H 2 - AR
FRER 24 CRTBROERICEL N, FF51 6 BT, 4
%6 EEITO BNARS Y XA ICEBESis ATV 3.
ERMBIPRERAICS & FOKERERTFLYL, E
BRELHBBOKEOHEBI ZERLBH LI, - 12,

I. E%ExE

1. open field %&i&

AEB i Hall DAIRICH A b0 ¢V (RH OB E
60cm, LEOER 80cm, BEO& & 47cm © 2 7 L
Y2ABOEM@BENELTWE, NEEKEGCRES
h, RERFRT IREKTshTtw 3. REOH
Lo 80cm D F X W 0 BB EBRSBEI N, C
nic-» TEBORFESEECREsSATWE,

2. shuttle box

FEBEIZ 60 x 46 x Tem L = — LB
box T. IR 4 1.5cm RO FETL 2B S 3mm @ 7
Yy FPSEED, BEVLD 250 compartment i
ohTws, FEBEIEAOKRICKZ LDTH 2
B RERTRS SIS » FieRBANACER
L7, & compartment BRET 4 R@iic Ko n T
W3. box OFIEFEELS M SEKY, BRED S
EUAT 20OBRICE I0W o BEEEBEHEES L
ChIL & » THRAEE s ATV 3.

I XBFEBLUVEBRFES

L. —TEoE

—MRITEIQELSEE & L €, defecation & ambula-
tion & 0 &4, defecation B EOBKTH b L,

ambulation M L =K% TH b L. 55 b
TEOCEBIAN, ChoDTEE 3 SRIRIEL .
IhELIATELL. IE3SATERBL, cht 1l +
v¥ave i, (THOBERT T FR(EL S
®58 30 HoMciTE b,

2. BERHORE

1) shuttle box itB VT

FEREEICMT B RN RITERR AR5 &
RE-T, FHUOZ L VBERELRELL. S0
TEEBNTER vavsend BRERIMAE AR s ¢
BlEtd-T, HEMOS BEKGLBEL /.
FEBTLLED 2 > 0BERECE Y 5 —RITBE R

ETAHIELELE. BEUa o 7 DHZ 3% E 8
F¥EERCHAO SN 3 — MU HE (R oEEE
BRI OFEEDESR) -1 . £ OHEBRERN
BL. SHMOETY 2 L4HM (FEBRTR Y v —
ERVR)EL B I WEOES v 2 v 2 (B
BYEHZ.5 o M0 compartment I BE L 7 B
RTIhofedb L, chz IRFELA. 2
TR E R (30 £ 58) &L, A5 0 RTERL
1.
2 ) open field ik B\ T
EFREICHT 3 ATHRBROLVEHSHOZVE
BEEEREL. —MTBHLATET L L L.
3. grouping
shuttle box (X9 3 DL EITERBE K E (&
P2y vav=6RT), L OBO—RAB R
L T grouping #17% - /. % ¢ defecation O {& 4
# (nonemotional) & & B (emotional) & 12534,
HI&ER 1+ 2 vih3BFT ~ T ic defecation
BBohEhoth, 530181 AiFcoas
defecation AW S h i B E L BB+ WS DR
&L BV TEB%E ambulation @72 & b 510
K IIT 2Bz, RERBE (hyperthyroid) & SR
(euthyroid) & L, ELF® & 5 iz nonemotional-
hyperthyroid (n =18 ), nonemotional- euthyroid
(n = 18), emotional-hyperthyroid (n = 10 ),
emotional-euthyroid n=10) o4 # % fE 5k L
1.
4. experimental hyperthyroidism o {ER%
RERE¥IC I L-thyroxine 10ug #1485 L, BB
RERKERS L. B5F R TER L 3BA
BRET, RRETRE THI /2. ERETHROBEH
Bk OBIML, column chromatography it & -
T serum thyroxine iodine (Ts ~ [ }EZRIE L #-.
at random (i L 22 REBE4 B8O Ty - [ O
td hyperthyroid rat 2.88ug/dl, euthyroid rat
[.35ug/dl T, MO £ REETH-1(U=0, p =
0.014).
5. EERFH
UEDE®R IBHELOUTO 2, Ya— L TE
EREITI - 12 .
1) 15 HH, shuttle box lc BT
FEEOZ LOBETO—RITHE L€y va v o
BHRIE L 7.
2) 17 HEH. shuttle box iz W T
DI 0 ATOBLK v 2 » » £KBS ¥ 2. hyper-
thyroid rat & euthyroid rat c5Z2 - BK v a » #
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# 1 Effect of thyroxine on general behavior before and after exposure of electric
shock in the shuttle box situation.
Before ES . After ES: 1 After ES: II
Ambulation| T, C Signif. T, C Signif. T, C Signif. -
Combined 63.9 58.3 NS 29.1 23.6 NS 50.0 32.5 |P <0.05 |
Non-E. 61.4 53.6 NS 34.4 27.6 NS 54.7 31.2 |P<0.02
E. 68.4 66.7 NS 19.7 16.4 NS 41.7 34.9 NS
Defecation T, C Signif, T, C Signif. T, C Signif.
Combined 2.1 2.2 NS 3.6 6.4 | P<0.01 2.2 4.1 [P <01
Non-E. 0.8 0.7 NS 1.6 5.3 | P <0.02 0.8 3.3 |P<0.1
E. 4.5 4.9 NS 7.1 8.4 NS 4.6 5.4 NS
T,: Hyperthyroid C: Euthyroid Non-E: Nonemotional E: Emotional
- FEUOBOBETO—®ITEHE oy vavos
: REL .
E Nonemotional 6. %ﬁﬁ‘iﬁob?&?f%!?’]m&
_E“ k4 SE S, Mann-Whitney U test®® & &k ©
220 Ng—s %0 Wilcoxon matched-pairs signed-ranks test’ %
F-3
% 18 /‘< L A,
3
* 1 2 3 1 2 3 4 5 8 trial
before ES after ES E B K OB
“:’ L. shuttle box [Z & 13 3 —§g {78
| Emetien 1. ambulation (%10 EB, ®1)
- 3
%“ [\ 1) nonemotional BOE4S (K10 LE)
3 §‘<‘: F 1O EBRICRLA & 52, hyperthyroid rat ®
':f ' gy ambulation & euthyroid rat ictb~x, BR vz » 2
z 1 2 3 1 2 3 4 5 6 trial BOEL vy va VTEEREWVMEERRLEN (Z =
before ES after ES - 5 fo s : 1
0—0 Wyperthyroid e—o Euthyroid 1.95, P <0.05)., T d& 5 1%k nonemotiona
¥ P<0.05 + P<o.% BiBHETH-71. BEva v /B0y v VTH

K 1. Effect of thyroxine on ambulation of
nonemotional and emotional rats before and
after exposure of electric shock in the
shuttle box situation. This figure shows
different effects of thyroxine on ambulation
after exposure of electric shock between
nonemotional and emotional rats.

DHME IR LT 42.0V & 42.1V TH - - .FHEOE
BRUGHIC EZRMN S h - 12,

3) 18, 19 5B, shuttle boxicBWT

BRyva v 7 BOBBREOEVWVEETO—BTEH%
Qeyvavitbt-THIELE.

4) 21 HE. open field itV T

hyperthyroid rat @ ambulation { euthyroid rat
CHELTHASERNL, M1 o FBRRLEL
3T, RIBETIC & % ambulation BB 72 ED(F
=21.39. df 2 « 68, P < 0.001) ic bZEEMEH »
1=

BR Vs v 7%OE I 2y va v (B1~3&M
Tid. BER Va3 v 7B~ B E 12 ambulation
BERICEDLEL (F=20.66 df 1+ 34, P <
0.001). 2oty va VTR, BR Vs v 7RID L
va vERMic, RERTICE Y ambulation BEE
ML 205 (F = 9.70, df 2 « 68, P < 0.001)./
BOMIC 3 IND /9 — ¥ HBREL - T 2 EFASED
ohf (F=2.04,df2 68, P<0.1). Z g%
Wilcoxon matched-pairs signed-ranks test T#
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SELTHA5 &L, hyperthyroid rat TREHRFTIC
EAEBEOBMMED SAfp (T=17n=18, P
<0.01). euthyroid rat =385 A i BNHIER
i 7,

BRIV v 7BOB2 €5 05 v (B~ FR5)
KABE, By va Yickh~, ambulation A5
IHMUn (F=232.64, df ] « 34, P < 0.001),
PROMBOHTHMO N § - RIZ > TV (F
=15.71. df 1 « 34, P < 0.001). +# b5 hyper-
thyroid rat TRl v va v Mol ey v s v
i THEIC ambulation HEEAIL 72 54(T = 9, n
=18. P <0.01)., euthyroid rat < @zs{kAsts b
Sl CDEyvavTI}, £1 ER1 D FBITEL
fz& 342, hyperthyroid rat ® ambulation I3
euthyroid rat & ) b EEIcEH<L (F=8.91, df | »
3.P<0.01), EBK v = v 7 BI® ambulation ®
BELBLTHZL, HEEESNBDOAL - T
14, euthyroid rat TREBEEICEBAERL -
(T=15.5. n=17,P < 0.01).

2) emotional HDIEA (K10 FE)

B Va v 7Dy va VT, nonemotional
BOBELEM 2, hyperthyroid rat © ambula-
tion I3 euthyroid rat & L THA BERME (K
BHTIc & 3 ambulation QEREHI D (F= 5.49,
df 2+ 36, P < 0.01)ic bERM o 7=,

ERvs vy 0BDEl £ova v (B1~3IRT)
T ER Vs v 7ANCHA, E# & b ambulation
BEBICHAD LA (F=125.95 df 1 18, P <
0.001).co+ v » =2 ¥ i, nonemotional BoE
SEE, WEOMICKERTIC L 5 ambulation
DEMD Sy~ v OEBHBBD S0t (F = 4.35,
df 2+ 36, P <-0.05). v%hb hyperthyroid
rat TR RERSTIC & 9 ambulation psEE #AnL
125 (T=1.5,n=9, P<0.0l). euthyroid rat
TRITA SRS - 12,

BR s IBOEL .y va v (B4~
mk%&‘%ltavayn&&.Mﬁtém
ambulation BB B2 L 4245 (F = 47.90. df
118 P<0.001). AEFORICIZ I A S DR
C FABESRES Y2 » 250 ambulation @@z
k&Lt.ﬁﬁﬁﬁtﬁﬁ?&ot(F=2&%,ﬁ
1«18, P <0.001).

2. defecation (%1 D FE, ®2)

1) nonemotional #oig4 (K2 o L)

BIOTFBICRLAE 512, hyperthyroid rat
® defecation i3 euthyroid rat ic i, BRva oy

4 Nonemotional

No.of boli
- ~ -
[4()
*
“

1 2 3 1 2 3 4 5 & trial
before ES after ES
]
_ 4 Emotional
°
< 3
: \ E
6 2
2
1
§ trial
bcfou ES aﬂev Es
O—O Hyperthyroid @@ Euthyroid

* P<o0.05 + P< 0.1

X 2. Effect of thyroxine on defecation of
nonemotional and emotional rats before and
after exposure of electric shock in the
shuttle box situation. This figure shows
different effects of thyroxine on defecation
after exposure of electric shock between
nonemotional and emotional rats.

2BOEl Ly s ‘/—(ﬁﬁ‘u’f&< (Z=2.713, P <
0.01), B2+ va v7T i)ﬂﬁ@@nﬁ’w\b sht:
=1.63. P <0.1). ToXx3 %24kt nonemo-
ﬁmdﬁu@&ﬂ%?%ct.%ﬁvayyﬁmty
¥a TR K20 LBRIRLE XS, HROMIc
BAGERDBUL, 0%y va Y TREERS
KEERERNTERORD SN L h -7,

BRva v /%OBleyvay (Bl~38F)
TRER V= » 7B~ HF&IC defecation ASHEM
Lcds (F=22.11,df 1 « 34, P <0.001 ), HRED R
CHRMO sy - O HBSBD AL (F = 11.19,
df 1 34, P < 0.01). Wilcoxon matched-pairs
signed-ranks test TCOMHBEERELTH S &.
euthyroid rat TIRE®IC defecation HEEML T W
7e(T=2.5n=15 P<0.02), hyperthyroid
rat TREBROHMBED SN Ed o, D2 v v
VTR ERYs v 7HID kY va v EBRRD, K
B IRERATICE D ERIC defecation HEE DL
F=12.92. df 2 « 68, P < 0.01 ). » - hyperthy-
roid rat & defecation i euthyroid rat iz~ &
BEETH -7 (F=13.97. df 1 » 34,P <0.01).

BER Ve » 7BOE2 vy va v (BA~LRT)
ABE, Blxyva vick~, defecation H%&
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BRBDOL(F=28.49,df 1 « 34, P<0.01),cD*
v ¥ 3 ¥Tb hyperthyroid rat @ defecation 23 {&
WEECH - (F=3.72,df 1 « 34, P<0.1). K
ERTIC L 2BBNLEHD sy - Y BRLE-TVD
ErEHED SN (F=2.69. df 2 « 68, P <0.1).K
2 EBIRLIZES T, euthyroid rat THEE
oS (T=0,n="7,P<0.05)%RLIEOIHL
<. hyperthyroid rat TUHEROEEH L, EV
ETHB L7 BSva » 7 B0 defecation DIEL L
#LTHBE, euthyroid rat TREBCEVEZR
LTWwiAt (T=T. n=10, P< 0.05), hyperthyroid
rat TIRERMNID - 1.

2 ) emotional BHDEE (M2 DTE)

BE vavw /ROy va vy Tid, MBORICKA
SERMEL, IO+ s ¥ Tld nonemotional &
oia r Ban, defecation REERTKLDEE
D Lt (F=14.36, df 2 « 36, P <0.001).

BH v /BOEL vy vay (B1~3EM
CTREBE a2 v 7 Hic N, BEIC defecation 253N
L(F=21.99,df 1 « 18, P < 0.001).K 2 p T
RlLikdiE, Oy va v TREIATKOA
hyperthyroid rat @ defecation A€W ffE £ R L
7= (U=25.5P<0.1) mEEssIRERTIRED
BHE defecation H3HD L7 (F = 8.78, df 2 » 36,
P <0.01).

BRva v VBOE2Ly vay (BL~6HEMD
CABE, Bley vs vick~, EEELLRERR
defecation AL (F=15.56, df 1 « 18, P <
0.01), BEG va v 7EIOEICEE Tz, TDEY ¥
a YTRANOMIEA SEREMN L, REFT &
ZEBEMIRD (F=4.38, df 2 « 36, P <0.05)&
LERDUE M.

1. open field & 173 —4&iTE

1. ambulation (#2 ® LE, K3)

1) nonemotional BDIEE (M3 E)

£20 FBIcRLILSIC, hyperthyroid rat
o ambulation (¢ euthyroid rat i th~, BBV
EERLE (U=178,P<0.02) M3EwRLEE
3z, H#E b RERITIC & b &I ambulation
DD L (F = 15.89, df 2 « 68, P < 0.001). B0
B ambulation DERM DDy - v CHEE
DED SN h - e, FETEEMCHELTS2
L, BIRFTTUEROMIERSED ohTh -1
ot LT, B2 &7 T’ hyperthyroid rat ©
ambulation BEFicEL (U=183, P<0.02). 8
3RTTHEROERBED S h: (U =105 P <

# 2 Effect of thyroxine on general behavior
in open field situation.

Ambulation | T, C | Signif. |
Combined | 170.4 | 158.9 |P<0.1 |
Non-E. 180.3 160.9 | P <0.05
E. 152.6 155.2 ¢ NS
Defecation | T, C | Signif
Combined 4.8 4.3 NS
Non-E. 4.6 3.2 NS
E. 5.2 6.1 NS

T, : Hyperthyroid ' C: Euthyroid

Non-E: Nonemotional E: Emotional

Non~emotional Emotional

~J

(=]
-
=]

o
o

\n
(=]

“\\r

1 2 3 trial

t:xw

&
o3

. of blocks traversed
+ ox
C o

N
(@]
At
[=]

No. of blocks traversed
AN
<]

rl

No
Ii

P

1 2 3 trial
o—o Hyperthyroid

e—e® Euthyroid

% P€0.05 + P<o0.1

1< 3. Effect of thyroxine on ambulation of
nonemotional and emotional rats in open
field situation. This figure shows different
effects of thyroxine on amburation between
nonemotional and emotional rats.

0.1).

2) emothional BoIEA (M3 FH)

mROMIcEBEASERNL(, REAfTIRLS
ambulation OEE D (F = 4.96, df 2 « 36
P<0.05) 89— vicbEREMUM .

2. defecation (%2 O TE)

nonemotional Bt& emotional oL ¢ h 0 HA
%, hyperthyroid rat @ defecation & euthyroid
rat & H# L THA SERMLC, RERTI L8
B 75> (nonemotional : F =21.29, df 2+
68, P < 0.001. emotional : F = 5.56, df 2*
36. P <0.01) ®/¥s— VIicbERMBH .
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1. Shuttle box 1231} 2 —§giTH

1) ambulation

BRva v JHIOHFTAROZ L VEET R,
hyperthyroid rat @ ambulation iz %5 A 525 {k 44 28
pohish-ic.

BRva v 7BO%E] £ v 3 v TiE, ambulation
BERCIHS 0.
roid rat ®ambulation »#RIERTic & v HF&Ic M
L0t LT, euthyroid rat = i ambulation @
M FERE L 7.

ERa v 7082453 3 Ti, nonemo-
tional #& emotional DO TRI - 12 HE 5
n7-. nonemotional B ® 4. hyperthyroid rat
# ambulation it euthyroid raticti~, H&Eic 5@
TH-7. hyperthyroid rat THE] €+ v 2 v
582%v ¥ = Yt T, ambulation A% EIC
BiL, EKvs v 7ETOKEZEL O LT,
euthyroid rat Tl ambulation o % 2% L,
BR Y v 7EIDMBICE~NEEER/TS - 2.
emotional HOHE, BMEOMICILA S ERAE C,
AHEbEl €y vavhoBobyva vichdT
EEIZ ambulation AT L #- 58, BR Vs v JEIOD
Bl U BEBE/BTS - 12

2 ) defecation

BRva v 7HIOF HEoZ L WEiETH,
hyperthyroid rat @ defecation iz 72 A & Z5 (LA 52
doniip -t

BAY 2 v 7 BORBMENE VEIE T, nonemo-
tional B & emotional BED TR - 7= i @EHES
N 81+ vva YT}, nonemotional B IE S,
hyperthyroid rat @ defecation iz euthyroid rat
RN, BECEVEERLE. covyvs vl
euthyroid rat @ defecation »3& EicBhnL 7- D 1o
#L T, hyperthyroid rat T i3 5 EOBEMAED &
Lo, emotional B0 184, WBEE & iz defeca:
tion AL , 8 1 RiFI2D & hyperthyroid rat @
defecation A8{&\ B ] & 7% L.

BRva v/ %OE) 4« v2 YT, nonemo-
tional BD 14, hyperthyroid rat @ defecation
i euthyroid rat 1o, 130 EWERICS - 12
euthyroid rat TEBL v = » 7 FiOEICH~, 758
BRIC defecation S SIET & - 7275, hyperthyroid
TUTRER 2 v JRIOMEE ERH LD -4,
emotional BDIFA ., HROMICERN L, HRE

CD+y ¥ a »Tlt hyperthy-

bIKBl ey vavhoBeyva viehidT, &
Bz defecation BHA L, BR > 5 2 BiDKEEI &
Ea .

2. Open field it 13 2 — 578y

1) ambulation

nonemotional # @ hyperthyroid rat iz euthy-
roid rat izth~, ambulation HEECFLEL T W
o BIRATTREHOMIEZRNED SN - 1
b3, 8 2 H447T I hyperthyroid rat ® ambulation
DBEECES, BIATTHAROERERL - #th
77 emotinal BT RGHOIC A SERHTH - 7.

2 ) defecation

nonemotional #& emotional OV FH OB A
4. hyperthyroid rat o defecation 213 A &%4k
BED SN h -,

£ B I
ERBERMARURIC 38 & T BRI & v & v o fosl

RBRUEBLUEREE

L EBNSELUABTERE

ERHBIIERT0 ~ 80 B> Wistar ZgitkS o b
WHETH2. AFRHEIERI BRAL 2B Th
3
0. £BxE
EEREEE 12 13 shuttle box 27, HBOBEE
DVTHERICERL LB THB.

I. EBFEBLUVERFES

1. EIEREMAZOFHER

SRl S LT 400c/s, 70db @ 74— % 5 B 5
Z, COMIZS v A compartment e BE L %
o TBBIT KD 7Y » Kb S BVHIROBES v s
v 7 DMRGMFRIB S LTEBI S S his. BEN
REBELZSNATVE 0BLARIS & F o
compartment i B8 L 7184 (ERERIS), 7 O
RTRERIM SERERHEE bk, 2hE ]
BTE L. WA E 0WEEL T, 55 1A
i compartment ICBEIL 72 - 7288113, - D
R THEEEESDIEL, RORFTIoH - 1. Lpbfl
DHWEZ SNTVWABHDO 5HLIRICS » F 250
compartment (ICFEE L 2 184 (ELESERIE). 20
KA TRARBEDE L BRI ESZ Eh - 12,
HITHIBEEE0W (30 £58) &L, RFMIH
Bl rOBBTHEEARKEE L. 1820
RITERL, ChE 1wy vavdlik. 1B E
3y vaVERL, B+ vs vORMEERIS
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(conditioned avoidance response, CAR), BHX
It: (spontaneous response, SR) & & U defecation
ZHREL .

2. EBEEREOHEEDOFREE
HEBEBTRS & FCERBEHBMOAE5L, 75 bY

15 W LR b compartment it BH L 72H&. T 1
#CAR & L, z0RATREREEE L . BEIL
o AR 15 TR EREL RORT
Lo o, BEEEREMT OB LERIC, HiTHEL
P30 K (30 £58) &L, 1 BARTEREL,
h*ltwvavelic, &y a0 CAR, SR
B & U defecatione ZHIE L 72

3. grouping

2HoEF I L 3EEEORELEFLENT, &
TRULEO 5 » b 50 Ficxt L TEIBERMEAT I 2T
W, 86ty va VERTEIC CAR # 70 %Ll EokEE
WKELTWAS o b 0B (LI Frapid &4 3)E 8

W0+yva YETEIRPIZY CARBT0 %Ll E DK
HElZELTWi S » b 1088 (BITF nonrapid & ¢
3)OAF 0 EEAERICAV: BRI BICST,
EERE (hyperthyroid) & 382 (euthyroid) & L,
LLF o & 5 iz rapid-hyperthyroid, rapid-euthy-
oid, nonrapid-hyperthyroid, nonrapid-euthyroid
DA (BEESE) Z1ERL 7. SR & defecation it

-
L4
@

Rapid

%% of CAR
& L] a
- (-] @

N
o

grouping

e8>

SO L 2 EBERE T, ERE L HBBOMR
BEEMNBHONB D - DT, grouping Of
BizHWED -1,

4. experimental hyperthyroidism D {ER

grouping %z 13 L-thyroxine 10ug %5
LB R ERKERE L RS FERIER0
BALEARTH 5.

5. EBRFHE

grouping #® L-thyroxine O E5ICETL T, 7
ek 2BEIOMAE 6 v v a v OEBEEMEMNTE
TV, ChERAEE L. SV THEREEA
b, BLBROBES LERIC, 2BMIchE-> TAH
v ia YOHEETE .

6. SEEARGE O HEET RN

LSBT E Mann-Whitney U test?™ & H i,

£ B OB &

L CAR (£3, ®4)

1. %{ki@fE oD CAR

v ¥a YOREICLB CAR OEINERS B 5
fn(F=2.18, df 5 « 80, P < 0.1), rapid #»CAR
idnonrapid Bicl~, BERICEWEERL 2 (F =
8.02, df [ « 16, P < 0.05). hyperthyroid rat
& euthyroid rat Oic3BAC AR ZERE N A H S0

it 2 3 4 35 ¢ 1 2

1Y) Acquisition
+
8o Nonrapid
(-4
<ge
S 40
AN 29

grouping

Performance

4 $ ¢ 1 2 3 4 5 @6
Extinction session

+

1234506708910 1 2 3 4 35 & 1 2 2 4 % 6

Acquisition Performance Extinction  Session
O~—0 Hyperthyroid @—® Euthyroid
*%k% P< 0.01 ¥ P<0.05 + P< 6.1

Bl 4 Effect of thyroxine on asymptotic performance and extinction of
CAR. This figure shows differen; effects of thyroxine on asymptotic
performance and extinction between nonrapid and rapid group.
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%3 Summary of analysis of variance for the value of CAR, SR and defecation during
asymptotic performance and extinction.
Performance Extinction
df MS F-value | Signif. MS F-value | Signif.

CAR
Treatment (A) 1 3.01 NS 1128.53 6.3¢ | P <0.05
Rapidity  (B) 1 106.41 8.02 | P <0.05| 1165.63 6.55 | P <0.05
A-+B 1 18.41 1.39 NS 240.83 1.35 NS
error 16 13.28 178.18
Session © 5 4.45 2.18 | P<0.1 59.93 4.59 | P <0.01
A-C 5 1.41 NS 11.17 NS
B-C 5 3.77 1.84 NS 26.59 2.04 | P<0.1
A-B-C 5 1.77 NS 48.63 3.72 | P <0.01
error 80 2.04 13.05

SR i
Treatment (A) 1 108.30 NS 83.33 1.72 NS
Repidity  (B) 1 149.63 | NS 149.63 3.09 | P<0.1
A-B 1 381.63 | 2.31 NS 61.63 1.27 NS
error 16 165.15 48.45
Session (&) 5 92.56 | 4.77 | P <0.01 3.01 NS
A-+C 5 21.72 | 1.12 NS 49.17 6.35 | P<0.01
B-C 5 5.01 NS 7.59 NS
A-B-C 5 5.53 | NS 12.63 1.63 NS
error 80 19.39 | 7.75

Def.
Treatment (A) 1 3.33 NS 4.04 NS
Rapidity ~ (B) 1 8.53 1.23 NS 40.83 2.51 NS
A-B 1 0.83 NS 10.80 NS
error 16 6.96 16.26
Session ©) 5 5.43 1.21 NS 9.65 2.28 | P<0.1
A-C 5 8.33 1.85 NS 6.55 1.55 NS
B-C -5 4.65 1.03 NS 0.76 NS
A-B-C 5 3.91 NS 0.76 NS
error 80 4.51 4.23

Uhateh, Utest #HVWTE 2y va vOEEE 0.05). 3 mRLELESIL, ThsIRFOLELE

BREEITH-THBE, MAwmLicks i,

nonrapid #7T(3 hyperthyroid rat ® CAR » 6 +
yva vy s vIC euthyroid rat £ 0 & 5
WHiRE/RL, #7126k a2 V2O CAR % &

FLTHBLTHBL, 10 %KEDBRRTEVE
mpE» st (U=6, P <0.111).
2. CAR o=

BA4wRLicksi, €9 va vOREIRED
CAR EBIHD Ltz (F=4.59, df 5« 80, P <
0.01). hyperthyroid rat @ CAR it euthyroid
rat kD bEFEICEHC (F=6.34, df 1 « 16, P <
0.05), # 7= rapid #® CAR & nonrapid Bzl
HECEMEERLL (F=6.55 df |« 1§, P <

R bEEENED O (F=3.73,df 5« 80, P
<0.01). Utest #HVTR 2y va YOBFEER
EETR->THBE,M4WRLELSIC, rapid B
TRASHLUEERSRD O M - zDIKHL T,
nonrapid #Ci3E 1l v va vHhoBESEy v a v
iz h i T hyperthyroid rat ® CAR 45 euthyroid
rat kO GEBEBVEERLLZ (Bl va
v U=1,P<00l,%2%yvav : U=0, P
<0.01.83+%vvav : U=3,P<0.05.%4+
:U=4,P<0.05%85€yv=v U
= 0.5, P <0.01).

I.SR (%3 X5)

1. k& o SR

w Va v/
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v va YORBEILLY SR OFEOHIMAED &
hic (F=4.77.df 5+ 80, P<0.01). &3 iRl
kS, DHSFCKLZERERETR,
hyperthyroid rat & euthyroid rat ®fICBE S » &
ERNAHONT,  rapid BE nonrapid BOM i
LERNEH OO L. L LAEAS Utest 28
WT rapid & nonrapid Bo&+ v v a YO FE
ERELETE>THEE, MG KRRLI LI,
rapid BTIE 1 £ » ~ =2 ¥ T hyperthyroid rat ©
SR A% euthyroid rat £ ¥ EVWEEICH b (U =
4.5.P<0.1), nonrapid BTIREI - il v
v a ¥ T hyperthyroid rat ® SR #EEICEE % R
L(E3Eyvavy : U=1.5,P<0.05, B4+
vav : U=4,P<0.05), BS+y s vThH
BoMmE%ERLE (U=5, P <0.1).

2. THFAED SR

hyperthyroid rat & euthyroid rat officid &
vavRiHicks SR OERNTEEHO Ny - Y LEE
OEENSEBD o (F=6.35, df 5 80, P <
0.01). #HbbE5IcRLELSi, hyperthy-
roidrat TdE 1l €»va vOSRERLEL . KE
EDLTWC RN EFHE/RL. euthyroid
rat TIRFEIE 1 €y s v O SR MBEL L RE I

LTWSEBZRLL. oL % SR OEBNEH
D3y — DI nonrapid B EETE -1 &
Tty vavEUtestick-THEERELTASL,
rapid HTRPAS A TZRSEDSNUD - Dy
LT, nonrapid BT E 1 v va YD OEJ ¢y
¥a YIZHhF T, hyperthyroid rat @SR 4 euthy-
roid rat £ O bEBRICHEVMEERLI (Bl ey vs
v :U=0.5P<0.0l.582 v ¥= »:U= 25,
P<0.05.%83%vvav,: U=3,P<0.05). 2
f: & OHFBRETIX, rapid B0 SR 4 nonrapid #
O LBV H 7 (F=3.09.df 1+ 16, P<
0.1).

Il . defecation (3% 3)

FIwRLickSi, BLBETR LY va YOR
HiZ & 5 defecation DEREHI L EBIH 7L { L IHEKEE
TREDT 2 ERMRBD SN (F=2.28, df 5
80. P <0.1). W hoiFA S hyperthyroid rat &
euthyroid rat ®fic defecation DERM I (,
rapid B & nonrapid BHORMIc bR E - 1.

I %
1. {8 oD CAR
v v YORMEK &3 CAR OEIMERNSESD 5

13
1]
]
K Q
° »
z s 82
' —
grouping

1 2 3 4 3§ & 1 2 4 85 ¢ t 2 3 4 5 &

Acquisition Performance Extinction session
15

Nonrapid +

*
«
mll
*
° -
° *
z 5
grouping

123485078 810 1 2
Acquisition

O—O Hyperthyroid

Performance

¢ 85 8 1 2 3 4 85 @

Extinction session

&——® Euthyroid

% P<9.801 % P<B.08 ¢ P<@.1

B 5 Effect of thyroxine on SR during asymptotic performance

and extinction.

This figure shows different effects of thyroxine

on SR between nonrapid and rapid group.
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nits, £ OEBMEF/NE <, performance rate i3 /3
FEEREEICEL TV . rapid 2o performance
rate it nonrapid X v 8FE&IC &<, % & non-
rapid B T 1& hyperthyroid rat @ performance
rate 45 euthyroid rat i kb~, ZWiEmlERL 2.

9. CAR 0¥

hyperthyroid rat @ /¥ {3 euthyroid rat <
~,BEICEBIEL 2. 2 D & 57 hyperthyroid rat @
i 0BE 1} nonrapid BICHEETH D, rapid BT
HE S TH M- 1. rapid BEOEEIE nonrapid
gickh~, HRICEEL 2.

3. SR

nonrapid O H4&, MILABRLHERBEOV T H
BT &, hyperthyroid rat & SR 55 euthy-
roid rat ik, BWEERL - il AR TR,
hyperthyroid rat & euthyroid rat DI T+ » ¥ =
vOREIZL B SR OERENLLEB D/ — VICEHE
SEEMNZES o, FHEBETIE rapid Bo
SR 7% nonrapid Bhiclb~, S @mERL 2.

4. defecation
BILBRT 3 defecation DIFMLEAL <, HE
BETEREDLTOWLBRFED o . hyper-
thyroid rat & euthyroid rat O ZZERMNIE
rapid # & nonrapid BORIC b ERML b - 1.

£ Z
. RERHEORELE4OBETERs N —#
fTHoBHNME >V T

1) shuttle box O &

LCTH2DDRN -t BRBRENBRESLTSE
D, ZD 1215 v ML &> TT T RITOETE
BEboHHUOZ LVEBETHY, 1o 1 >REK
Vaw 7 ERBRLIBETHE. B v 70D LD
RIS BBRESMA Sha s, BEHSM 2K
MM EEET I LBMenTVEY, T
BRya v 7 BOBIERS » Mk » T Bk
DEVEETHLEEZONG.

COEBRR T, BRifikEosWEEICEITT 3
&I & » THE I defecation MM L,
ambulation MNEIX N7z, Fh T OBRKKED F OV
BETI, RERTIc& - T defecation #5 ®
L, ambulation ML TV & - RN L E
BEBwont. ok BTEHOE, Bk
DEVEETEREI AL S » b ORI IEEORA &
CbIBD LT EERLTVWBEEEbN S,

2) open field D&

AEEBRTIE, open field situation 125 v M2 & »
T2 RTEROTVWHHNREL LTRAV S ATY
5. SO UEHETHHS L AFHNBENS » b
bR EHOELETETs0h LV i
WT. Montgomery® | FaTHIBASS » b I fear
drive & exploratory drive # =2 ¢ 5 L 8EL .,
Whimbey & &7 $iHWBE CERE S 0T8I &,
emotional reactivity & exploratory drive ® 2 -
OHEWICHY LEFHSEELTVWE EBELTY
3. £7: Welker®™ # Blanchard &3 & 8BET
FRS N TBHORBABBMIC b &5 ABITHT
HHEHMEL, P oV3mpmosRITRE LN S
ambulation ®2Z2uE B I RB I 2 BdE 0
Hegic L2 BBITHORBOTH I LMELTVS. &K
EBTHRERATICL 5 ambulation & defecation
DELBED SN, DL BHFHOZRHN L
{LEFHHFNRECERI WA B0 ERRLTL
2cBbh3b,

2. —BITBcBLETHERBEALE Y OREBIZ
WwtT

TR~ & 3 L BRIERMAIC BT 2 hyperthyroid
rat DITEIOR/FYMES D S, FAEMAZ L BN R
HKEDEWVERIETREBASTHOE{LMERZ s
T, BRvs v 7ROBHKEOEVEETREALH»
BESERS N, 20BN HEEERT S
&, nonemotional # 0 &, (1) hyperthyroid
rat {3 euthyroid rat ictb~, defecation H{&< .
(2 )euthyroid rat Tit defecation ® ik & ambula-
tion OMFIMFEL, Bk THRMKEDEVWEE
OIKERREE LIED » 0zt LT, hyperthyroid
rat Tid defecationp HED Lk H 4 & h§, ambula
tion 2 HNEIE f 7 K HED S F A Oh IC I L TR
KEDEVERBEOKE CEBL . (3)% DR hyper
thyroid rat ® ambulation (4 euthyroid rat izt~
HECHEHEZRL2IENSHICE DB IENTE
% . emotional 8 ® 5 & &, hyperthyroid rat @
defecation B8 | it O AE W EHEERL.
ambulation A% euthyroid rat & v & SR 72
FLOHEEMNEL SN TEL LA, PiI>D
nonemotional BfDIBE L Ll OEmAERL - .

ftt 5 open field test T i hyperthyroid rat @
ambulation OJLEMNBED Shiz. O ZELL I non-
emotional HicOAE D sH, B 1 RiTIcIERML
<, BIICHd % adaptation OEEBETH 25 2
ST & & 3 17T hyperthyroid rat ® ambulation
BAELTO R, DEo k> BRI H LV E Y 3HS
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HOZ LLWERETIREASITEICHEE 3, HANE
KTk ambulation D TE: -5 L, BE v v 7
KB L 1o BHk8ED B W B 8 T i3 ambulation &
defecation DWH icFHELE(LE &7/ 5 L, b0 iEH)
HOF WV emotional Bic BB EEE B LT L 12
KT EZVA, FEED D nonemotional B0 78
WKERERE RSB ES LIEL .
EDREE S 5L, Emlen 5% Rastogi 5%
v FEEBRRAECTEMERSE0B, B4 | K
& 30 S¥RJic bt - T locomotor activity HIFEL .,
Emlen & & hyperthyroid rat @locomotor activity
TE% R, Rastogi S IIEBOELEZEDIH
ST EHELTVWE, WOOBREL LRI, E
BEORBROMEIUA, KEROFFEDT LV
ERREEBELL TV AN, KEROFFEDT LU
RE5ICB 1 3 ambulation O 13 & L % Rastogi
SOMBERIFLTVWALEZ OIS, TTIBET
bif 722, Running Wheel method I & 3
locomotor activity Ol >WT b—F L - BB
BROUWTBO T, k5 REEL R0 —
W& LT, EBayrs i*pi#s » bOFEIcHLT IR
BRERAVE Y OREIDRCATRER Z R L T L
5. LOLEMLTTIRETELLS 1o, Bk
VBB HFMEEET hyperthyroid rat D78 i
HobhRESERS W/ LE2EL 2L, EayRs
DR LT L ZYTREV LS cEbRE. &
LAFMBHOZ L WBETER S h 2 78ic iz, Bik
RELerdsEoMELTOEVWES cBbh 3.
Hall OEEt BT 2 T B S M BF 5299 B 3k,
open field test l& emotional reactivity 2 #iE4 3
BRARHFELLTAVLhBLS -0, |@
RV E Y IBT B TBHRSBENFEOTTIRZ
WEAVLHTEBLT, HITHBS » McBU A
DPTi, hFhic Feuer SMOHEICHV ATV
305THB. TTIHEETHMNLM, Feuer 513
TSHE®ET 3Ltk ~»T, EEOBLTREH
= o8, defecation ® &> & ambulation ® BN
ERDHLLBMEL TS, KERTIE, ambulation
DILEDHBH 51, defecation K2 IZT{bAin
Feuer 5 O L ETRIL ZMETH - 1. Feuer &
DODERRTIH 4AMICH 2 TSH 0ls (1 EEE &
%58 2 EIEREMIRS) BI% T open field test 24T 15

bhTWBEILh S, TSHERSHROTEIFITHE.

BB 2T8EREVEVWEEbNE. - TAE
E& @ open field test DA & UBEKHEOREN R
BT, LLAKS OBRTEL - IR I2 AEER

OFEEDOZ LVBERMICHELIL T WA EE4 o

3 (ERTEOHEBR). HiefhoZ L WEBIETER
NETHCRRERERALE v BSE0EE LTV EL
AIEEYEE I TIORIR L 7248, MRERMIO RO ER
SO &S BEIERGOMEECEEL TV 2 Alitkae
ZohdkHicBbhs,

3. BB+ v rOBEEE~OBBIcoWT

FEHEOZ LVWBETI, hyperthyroid rat off

LRACEMBED SRS h - &k, OB
THEA S ©iz hyperthyroid rat @ ¥ B4 4% euthy.
roid rat LHEILTRASERMEH - 2 2 L 25
BLTVWBL3CEbh2. ABKKEDSWEE
T, hyperthyroid rat @ defecation & &z {g
<. ambulation g HPhIc ML TV 2 &
. COBRETEES iz hyperthyroid rat O R
A% euthyroid rat & 0 ${E<, 2T AP EDL
TVl EZRELTVWEEEDLNS. open field
test Tid, hyperthyroid rat @ defecation &1
BT ambulation It A ST(EMED S hitmo
&l defecation &8 1 B4T @ ambulation # emo.
tional reactivity& IE ® fHB%R$ & W5 Whimbey
HbDWMETHMSELIZL, L OBREOFIMI L - T
E# & 1o hyperthyroid rat @ ZiAs euthyroid
rat EERDBUES ST LA RBEL, T8 2RG
8 3 RITI0# & 17z hyperthyroid rat @ ambula-
tion @ Fii# i, Welker®® % Blanchard 5%, it
YUsERT LS 1o, BBMITHOTLLE L BEOF
Zi ¥ ic %t 4 5 adaptation FEEODETFT %REBL TV 3
E3icEBbh 3.

FERD & 5 1T BMKEDS R - 1 BN 2 BT
L. SRS THoLE b+ BEERORBN LT
ERDWBEOEE ORERBEL TE DL ER
. FEOMAMEy, BvohinkS5cBbhz,
BEMR Y, SRS BRES WIS IS B
BB SR STEBNREET IR, £ SRl
B I, KB & O S RIS EE L, = O FRE
PEDZEHHAmoTEEM®LIEHEL TV A, 0
& O K BEERS BGOSR L THOo L e XET S
BELRFTHEILERTIETHRLLILLED
3. - T—RITHOAE BT IR, BERED
PRENBRESAAROEHETH D, Winl 3 ERIKR
KBLTH, TOBEBERICTES h TEofEs
BET 5L, TEBNSUSEHREIC ST LBRER
H&ASUBEOT L OREEROKRE LTTH
EEOGATW LEBKEEEZ SNS.

PIED &3 R ERAEDS S, BRI L E v 3B
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KEOZVERENBICHT 25 5 + ® emotional
reactivity 2&{LE ¥, Z OB(boH a1 Bl £ 55
XEBHETH B EMNTRRENES KEbh3d.
. —BOTHBCBLIETRERE+LE L OREOH
EEICOWVT

FERHPOB/ONISS | DOEMkS 3 kL, B
RBEVE Y O— BB~ OEBHS BB E L
nonemotional BICEHEFICED Sh, BHEO SV
emotional B RBMTH -t VI FEEMNE D
SN LTHS. COBHIRSVWTRELATHE N
B, 1 oOREEEE LT, BBHoFwS » rTIREA
Rl T 3 MBS TH 50, AEBRD L
3 1 BHKEED & O BB & » TRES Wi TE
B, & OBHIKESET V& O S EESER & H &0
BT LD RESXBENTV 28R, BB L e
YOEEBBESObhic b AN EZ o h 2 &
JicBohd. COREE, BRBER L E L SEED
BANBBHMHEELCBbsgTLE S C &bt
CEERBTEEE b, TEID I iBEhit & IBisE
HEANSWBRBEOE(LO B L h o BEBAZ, o
No3EORERAORRTHE EETBLTV S
X3 BEbhs,

5. REEBEEERICEY 3 EREEDRTICS
we

BB D& Moudsley JERIS#ES » b @ &4kE
BEEBEL, TOWEMBEL, BBHOSVRES
By hTHEZOHETHIC LHPES N TS
I g R IG R BE T 3 LIRS N B
B S ERE N E R I B B L
RERTHZC EoEmEs AT EY, U Light s
WOBRD O R EIBST & BB & DREMA 2T
B5&, BIRTEIC K » TES - LAERETH B
ATV 3 Roman high-avoidance (RHA) rat & 4 -
TW 3 Roman low-avoidance (RLA) rat DIz 14,
X4 5 open field behavior WERNBBED S,
Sl 3 AL RHA rat i3 RLA rat £ 0 &
open field activity 2% <, defecation As{E#hs »
LEWSHENE D, Sl b—E L - Biigns g
SATLRWESTHS. Lok 5w, %5
HED& W & Bt s FE & NIEBREH OB WA EHE
@ﬁ%@&%fn%§%£;®t2cokgm§@f
&5:&%%%’%'&\5&%%“5. FRBEALE
PEBEMRISIC Wi 2 A S X IET Db, 24
PO IS BB DT A & 612 - 7= bOTHBDM
&%emataxiﬁmﬁmﬂé%ia&.coﬁa
D7y b OEBRENOBEDDMEET 5 C & H

ARARDOEGETHZL51BLNE, COLS
» 5, RERTII grouping OE TR~ & S5 12,
CARDB—EOKEIEL:S » tDBEF VS T &
K& -T, 2BEENOBEGED 1 0 i ERRE I &3
B0 SHMNBOREERFARET 2 Lo & »
7.

6. [ERERMRIED performance & Eic 8 £ &
THREBERVE DEBIz> T

ARBROBBEEBENL TS5 &,  hyperthyroid
rat Tid, (1) E#RERIEOMENEEIBEL
fZ&, (2) SREEBEAELLT &, (3) BLE
D& BERIRF V2 » ORIEH 3T 5 s B
nonrapid HICERE TH - LD I Mz & B3 T
LHTE S, WILBEO CAR ORI LLEH % 4 2
&ty va YORBEIRL S CAR OINER 42 »
St Z2OLEB /I <, BIERHIRAECEL
Tk, ZHIZCAR DT T 10 %L ok EL
TR R CERDSIEH SNTVEEDTHY, O
RTEBBRERETLTVACLERLTVWE L Ep
n5. TOBRLBETISEEMEY rapid o CAR
i nonrapid Bk b bFBIEEC, $VoERIC L 3
2D R AEERR IS O performance @ 7KHE @ %
LLT, BobkBHohi, £ 0BRTIZERE
BRELEY OYREBMTH - 74, nonrapid B
2BV T hyperthyroid rat ® CAR 56+ » & 2 v
$12 v s~ Teuthyroid rat & § & &\ H [ %
AL, By va veko CARMARH L THEL
TH5E, 0 %kEoEBRECHEVERNEZRLEC
&3, BRERH v v 4 performance Ok % & »
HAREHEA R T 200 bHINL L. 2BHIFF=T
L7-® % @ performance M7KHE Iz 5 & 133 B4R BS
VEYOEBIZOWTIE, Denenberg & igai®ne
WHLNBDHTHS. Denenberg & OEER I, A
B & 3Ry, hunger drive % motivator & L 7-
Skinner box itk 54 ~5 v 2B TH B 1 b, i
ERBHEOBE B CHRE L & & 15 5 2,
Denenberg 5 i3 Bk IR M4k @ 5% 12 & 3 hunger
drive D #ALLISMc, BRBEEDHEZO LI b
&3z performance DKEDE(LHERS h i O
LERMELTH Y, REROMME Denenberg & @
BREEE/HTAL S IcEbN S,

HEBBTRBLEBEORE L » L BB L @SS
507z, T T T hyperthyroid rat O EMEER 2
BREL:. BLBROBE LA, BRE+s v E Y
DM EIC B LT B8 2 nonrapid B i EE T,
rapid I B W T RS A NEE SRS S b -
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o, $HHEEBBICBLTS rapid Bo M £ H
nonrapid #lc N, HEICEBIEL ., 2HOEHIC L
BEKESHS MBS,

CNETORBES B L, KEE L FEE I shuttle
box #AWV/-EE T2, hypothyroid rat OFEH
B EABEIAT WV B2 hyperthyroid
rat KB AMERA LNV, EBRYs v 7 %
W3 &S fear drive % motivator £+ 58T i
E—TH 54, FERESRLTZMOER T,
Burnhum 2*?, hypothyroid rat ®©#fBIEH i i3
ERPAD OB - EREL, HFSYE
hypothyroid rat @ Sidman B &R 4EELHEST 438 iE
LfzC EEBMELTWS., ¥ 542 Richards 5 *i3,
“very simple learning situation” ic 8 \ T,
hyperthyroid rat % ® LHEDEEZ R,
hypothyroid rat D¥ B EHEDBELA B D & H
ELTVWA. Lo, 5>, —#1Ic hypothyroid
rat TREGEEZEIEET S LS5 cBb O B85,
Z i ¥ L T hyperthyroid rat 2 B§ L T i
Richards SO REEMNBED SN2 DA TH 3.
Richards & OMHEORKE & FEROMEORKE I E
RMTH» 1. IEBRREOHEOEBIC>VWTIRYE
SH TV,  Richards & IZBAL TR 42 B E
LDt T, REBRTHV - shuttle box ik & b
DTEBELEIRATHBLENTEYY, ok
72 RER ] D EERR A O A AT EER A O & D —
RIciE~TWAHREM O EAL SN B M, HENEI L
BEAGL.

TTIREN LIz, EEMOBEVIERES » + O
HENBET I LPERITATELES I, B
HikHED B W B CER & 2172 hyperthyroid rat @
Biadt euthyroid rat iIcle~{EMh - 12 & W 5 BEH»
5%3% % &, hyperthyroid rat CTRIEENBES
AOfEARBENE LS5 ICBELNE. COXHINE
b CEERCBONLHEOBERRY THETH
3&31cBbns.

7. hyperthyroid rat iz 31} 2 @84 KI5 & 15

Bt ofdEiiconwt

CNETDEREAZE, hyperthyroid rat %
hyperthyroid ratif euthyroid rat iz Ho~, ElBES
IS D performance OKESEWERER L, Mk
PEEICEEL, SRELELTVWE. Cok5n
hyperthyroid rat & euthyroid rat ® i o £ 82 (3
rapid B¢ nonrapid BoicBEw s hi- 28, +1
b5 rapid B4 nonrapid B & b & performance @
TREESS B, HEIBEL, SR ABVWHERII & - =

Ee

CEEHUEANZ VLS KBNS, £ 7 rapid B
nonrapid # & 0 EEFHEL, HEMSBELLEW
S EBOBEN, TTIRBRE &S 1, HEHEoE
RIS & P SBEEOTVEIGHES » Mk b
R, HENBEST 20 0 S EEOREEE
HICHLHULTWA LS IKEDbNn 3. shuttle box &
WH B RMAEEEERTIC B3NS 3E0E
Utk BB ~ & RIS 81 3 hyperthyroid rat
& rapid BOBEESERIEHES » + OB IR
flL. euthyroid rat & nonrapid BEDIEEMA K
S o b OBEBEICEML TWA T EEREL,
RIS » + O FIRIEEES RIS S » rOZh iy
S L TV A & WS Feuer & DRKE' "%
35MELTVAEIICEDLNS.

B0 EHENSIEETH 2 defecation it > W T &
3 & HENT T HICHE - T defecation BSE/DT 348
EHED S, 0k SRR LB EEE <&
Wikicxtd 2 BHi0 BN LR E L RBLTVWS
b & Hbh b0, hyperthyroid rat & euthy-
roid rat Offic BPSh R ERBEH S NS, 1
rapid & nonrapid BEORIC b ZERME L, TOH
Do EEPHEOEELRVETIENTERA- L,

WSR-SV THRHEEMA B LT 3
nonrapid H#TRBLARBLEERABOVTRICE L
T b, hyperthyroid rat @ SR #% euthyroid rat

HATT#E LTV HIcil @R Ti’,  hyperthy-
roid rat @ SR 2L L - REES SR LTV &,
euthyroid rat ® SR 3z # L < #lE fL/ R BEp
SEMLTVS V- BEECHEAED Sl L
i, MEEEES N TV AEBROEEERLTVLE
LB bh s, BT ~NERRICHT 2RMICL -
. hyperthyroid rat Ti27ES)# HS TLHEL . euthy-
roid rat T3 iciif &t T &3, hyperthyroid
rat IZEHR I T B Bid euthyroid rat i L
T, OLAEVTEREERBLTVEL S cBbh 3,
PUED &5z, tHEBE opgdEiEs» S CAR &SRO
BiEAEEZTH 2L, BRI & L e v i SHEEEEE
REKCBOTES o OHBIHOBETE b LI L
SBEbhid.

EREDPSH Y | >OEMS ZENELN. £
hiFER ] 0B&LERIC, EEKERIGICBLET
ERIRAR + v & D8 H nonrapid B D AFEETH
Sl EVHIBEENED OGN ETHB. KERD
S ERAR & v & ¥ A8 performance DK% B o, H
EDBEA b SL, SROFTHEE b1 5T HHEHEN
RBE N, BRSO >/ &S 12, rapid
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B3 nonrapid Bz t~, T3¢ performance @ 7k #
BEL, HEOBEZEERL, SROSVWERKTS 31-
$, B0 &5 LERIR K L e v OFHEY rapid B
HLTHoDNIC D> LAREMIEL Sha L5
Bbhs.

DI EDRHEEE, BIRIRA LT v 0GR EERA TR
KBVWTH I » FOBHHEETS®, ToEE
performance DK#E L Z 0 G L HEDOBE % b
fod T EEREL ., R @ik AL 2T
PRCEASETLESCLDOBWT EE2FRLTY
rLHIcBbNn3.

Wistar AN S » b O—BFT8N & [mB & 4K
BB LETRRIERVE Y ORBLE~, UTORK
EEEgr.

1. EfTEREEDIC OO EMKED EVWIEET
&, hyperthyroid rat O —@TENCEA SR
HonEmh-iz.

2. BR Y2 v 72 DB LERL - BHkEDS
WREETId,  hyperthyroid rat @ defecation It
euthyroid rat & 0 bEEICEBERL 1. & OB
Tk, hyperthyroid rat O7EBMHAE | RiTTE
Bl s 0, LIBORERTIC L » CHRICH
L. BR Y= v o KR 2 LRIk IZEEL 1.
Uz L T euthyroid rat T37E B o #0141 25 1
L, BEXva v 72687 2LETOKEICEHE L
Bofe., O E—BITBICE LIETERBALE
v DB BB DY nonemotional B i FiE o
BDoN, FHHEDOE emotional iz FBMTH -
7.

3. 2 ETHERE LUV HESNEE TG,
hyperthyroid rat &Sk id euthyroid rat & b &
BFRICEC . FAMBEEICHT 3 adaptation AL O
BENSTRBENS . J0O &S BESE N 2 EHRE
T E Y OEEHNE T nonmmotional Bic ® & 2%
shis.

4. hyperthyroid rat iZ euthyroid rat k.~
performance D 7K#EA & W ERZ R L, Bl o i E
OEILEERL 1. % - (LB & M RBEOWFhi
BLWTH,  hyperthyroid rat i3 euthyroid rat &
DbEVIEBIM (SR) 2RL7%. o0& 5 HEKE
VE Y DEHRIG T BB nonrapid B o gEE
EEDSH, 2FoBEN rapid B WGBS Hh Tl -
f.

5. Ml Eos#g, s, BREALE L 3 BKED

BURETERSNES » rORWLZET S ¢, 20
FEREBEMERIEO performance OKEAE » 2 4§
MEBOLRBEDRBIES 04 & & NREE h
fo. ERICERRF LV E Y ORI EE L EikENE
ETBEBHELPIENE -1,

MERL IS, EERMEED - /- BEH—8S 1 ER
BlEd. SMELETT o050, BEOHERLEH
- 7 REPERRR AT & MBI E A W 1 2 W AT O B I B
(CHBERLIT. $ERDFONEOERSCHAEL
W AT BRI RS L+,

FHRXOEERE 16 MEFBREFELSBL, B1TH
BALEEFLBRCENTREL 1.

X &

1) Hoskins, R. G. : Endocrine factory influen-
cing bodily vigor. J. A. M. A., 85, 298 (1925).

2) Bl #-BHTHE PREBMOEEC & 2K
OB I BEE DL LIcBA T 2 BFT, LE R
7%, 11, 329 — 361 (1936).

3) Emlen, W. Segal, D. S. & Mandell, A. J. :
Thyroid state : Effects on pre-and postsynaptic
central noradrenergic mechanisms. Science, 175,
79-82 (1972).

4) Richter, C. P. : The role played by the
thyroid gland in the production of gross body
activity. Endocrinology, 17, 73-87 (1933).

5 Brady, E. B. : The influence of thyroid-
ectomy on the variability of neuromuscular
activity in the rat. Endocrinology, 29, 916 -918
(1941).

6) Rastogi, R. B. & Singhal, R. L. : Influence of
neonatal and adult hyperthyroidism on behav-
ior and biosynthetic capacity for norepineph-
rine, dopamine and 5-hydroxytryptamine in rat
brain. J. Pharmacol. Exp. Ther., 198, 609 ~ 618
(1976).

7) Carlson, W. S.: On the relation of thyroid
disturbances to maze performance. J. Comp.
Psychol., 32, 475482 (1941).

8) Kleitman, N. & Titelbaum, S.: The effect of
thyroid administration upon the differentiating
ability of dogs. Amer. J. Physiol.,, 115, 162 -
167 (1936).

9) Mann, C. W. : Learning in relation to
hyperthyroidism in the white rat. J. Comp.
Psychol., 34, 251 -261 (1942).



738 7K

10) Brody, E. B. : The influence of
thyroidectomy and thyroxine injection on the
maze behavior of adult rats. ]J. Comp. Psychol.,
34, 213-221 (1942).

11) Thompson, R. & Kenshalo, D. R.
Discrimination learning and habit reversal as
affected by thyroid hormone. J. Comp. Physiol.
Psychol., 47, 36 —40 (1954).

12) Feuer, G. & Broadhurst, P. L. : Thyroid
function in rats selectively bred for emotional
elimination. I. Differences in thyroid hormones.
J. Endocrin., 24, 127-136 (1962).

13) Feuer, G. & Broadhurst, P. L. : Thyroid
function in rats selectively bred for emotional
elimination. II. Differences in thyroid activity.
J. Endocrin., 24, 523 - 262 (1962).

14) Feuer, G. & Broadhurst, P. L. : Thyroid
function in rats selectively bred for emotional
elimination. 1. Behavioral and physiological
changes after treatment with drugs acting on
the thyroid. J. Endocrin., 24, 385396 (1962).
15) Hall, C. 8. : Emotional behavior in the rat.
1. Defecation and urination as measures of
individual differences in emotionality. J. Comp.
Psychol., 18, 385—-403 (1934).

16) Hall, C. S.: Emotional behavior in the rat.
Il. The relationship between emotionality and
ambulatory activity. J. Comp. Psychol., 22, 345
—-352 (1936).

17) Broadhurst, P. L. Determinants  of
emotionality in the rat. I. Situational factors.
Brit. J. Psychol., 48, 1-11 (1957).

18) Broadhurst, P. L. & Levine, S. : Behavioral
cosistency in strains of rats selectively bred for
emotional elimination. Brit. J. Psychol., 54, 121
—-125 (1963).

19) Levine, S. & Broadhurst, P. L. : Genetic and
ontogenetic determinants of adult behavior in
the rat. J. Comp. Physiol. Psychol., 56, 423~
428 (1963).

20) Owen, S.
response extinction in rats of CS continuation
and emotional constitution. J. Genet. Psychol.,
103, 147-151 (1963).

21) BHEREN : RROBHMEBESOWE. -L <«
Avoidance Conditioning {# | & ©1 2 Shuttle

The effect on avoidance

Box o B> T- . B ESM%E, 56, 917 -
929 (1965).

22) Winer, B. J. : Statistical principles in
experimental design, Ilind ed., p514-603, New
York, McGraw-Hill Book Company, 1971,

23) Siegel, S. : Nonparametric statics for the
behavioral sciences, pl16 — 127, New York,
McGraw-Hill Book Company, 19586.

24) Siegel, S. : Nonparametric statics for the
behavioral sciences, p75 — 83, New York,
McGraw-Hill Book Company, 1956.

25) Gray, J. A. : The psychology of fear and
stress. (World University Library. 0867),
Weinfeld and Nicolson, 1971. (FBAH -« 4%
BR« BH & WAHEER : B L 2 BHE,
YN 1972)

26) Montgomery, K. C. : The relation between
fear induced by
exploratory behavior. J.
Psychol., 48, 254 —-260 (1955).
27) Whimbey, A. E. & Denenberg, V. H. : Two
independent behavioral dimensions in open

stimulation and
Physiol.

novel
Comp.

field performance. J. Comp. Physiol. Psychol.,
63, 500-504 (1967).

28) Welker, W. 1. : Escape, Exploratory and
food-seeking responses of rats in a novel
situation. J. Comp. Physiol. Psychol., 52, 106 -
111 (1959).

29) Blanchard, R. J., Kelley, M. J. & Blanchard,
D. C. : Defensive reactions and exploratory
behavior in rats. J. Comp. Physiol. Psychol., 87,
1129-1133 (1974).

30) dk B LHEH: BT8O L HED
HOBFE. - open field test DRERHITIcB T 2—HH
FTHOEBFBICoWT-. HHE. 15, 22 — 29 (1975
31) Eayrs, J. T. : Influence of the thyroid on
the central nervous system. Brit. Med. Bull., 16,
122-127 (1960).

32) HEE M ALSRETIHBMOBHRIOL

T (2D 1). FERABOFRAEDLE LT, BHA

#HER. 18, 85 - 97 (1965).

33) Paze, H. A. : The facilitation of experi-
mental extinction by respohse prevention as a
function of the acquisition of a new response. J.

Comp. Physiol. Psychol., 48, 14 -16 (1955).
34) Black, A. H. : The extinction of avoidance




ARk v v DT B SIS B 52 739

responses under curare. J. Comp. Physiol.
Psychol., 51, 519-524 (1958).

35) Weinberger, N. M. : Effect of detainment on
extinction of avoidance responses. J. Comp.
Physiol. Psychol., 60, 135-138 (1965).

36) Satinder, K. P. & Hill, K. D. : Effects of
genotype and postnatal experience on activity,
avoidance, shock threshold, and open field
behavior of rats. J. Comp. Physiol. Psychol., 86,
363-374 (1974).

37) Diitsch, H. & Battig, K. : Psychogenetische
Unterschiede (RHA-vs RLA-Ratten) im Vermeid-
ungslernen, Offenfeldverhalten, Hebb-Williams-
Intelligenztest und bei der Labyrinthexplora-
tion. Z. Exp. Angew. Psychol. 24, 230 — 243
(1977).

38) Denenberg, V. H. & Myers, R. D. : Learning
thyroid
levels upon the acquisition and extinction of an

and hormone activity :

operant response. J. Comp. Physiol. Psychol.,
51,213-219 (1958).

39) Denenberg, V. H. & Myers, R. D. : Learning
. Effects of thyroid
levels upon retention of an operant response

and hormone activity :

and upon performance under starvation. 1.
Comp. Physiol. Psychol., 51, 311-314 (1958).
40) Eayrs, J. T. & Levine, S. : Influence of
thyroidectomy and subsequent replacement
therapy upon conditioned avoidance learning in
the rat. J. Endocrin,, 25, 505-513 (1963).

41) RAFFE o LR & . J|BE= . BE E.
NG« x> & 578), ~[EB R MRS 0 2 B B
KB LITTRRIRER O - ERES%E, 57,
752 — 756 (19686).

42) Burnhum, R. W.: Removal of the thyroid
and pituitary gland as related to learning in the
rat. Psychol. Bull., 87, 465 (1940).

43) HEFRERE « MIAR « KBR~ : dress
. — RS~ 2 8L 09 5 b OTFHIEE—.
BEWOMY > 7 75 > 2. e ke > (ritask
CEIH OFHE), 258278, Ryt R, 1976.

44) Richards, W. J. & Stockburger, J. C. :
Thyroid hormone and conditioning. J. Comp.
Physiol. Psychol., 51, 445~ 447 (1958),

45) HeR RSH E: vr b VvEORBSE
HRIGIE L1379 US BEOSR, LEEHFE, 43,
167 - 175 (1972).

Abstract

In an attempt to elucidate the effects of thyroxine on general behavior and
conditioned avoidance response, the behaviors of thyroxine-induced hyperthyroid and
non-treated rats were investigated in both open field and shuttle box situations.

1. In a familiar situation, to which rats had been adapted by a sufficient number of
trials, hyperthyroid rats showed no behavioral change compared with euthyroid rats.

2. In a fearful situation, in which rats had been exposed to repeated electric shocks,
hyperthyroid rats showed significantly lower defecation scores than those of euthyroid
rats. In this situation, locomotor activity (ambulation) of hyperthyroid rats markedly
reduced at the first trial and significantly increased to pre-shocked level by repetition
of subsequent trials, though euthyroid rats showed persistent reduction of locomotor
activity during test sessions. These behavioral effects of thyroxine were marked in
nonemotional (low-defecating) rats and very small in emotional (high-defecating) rats.

3. In a novel situation, hyperthyroid rats showed higher locomotor activity,
suggesting more delayed adaptation to this situation than that of euthyroid rats. This
behavioral effect of thyroxine was observed only in nonemotional rats,

4. Hyperthyroid rats showed a slight increase in conditioned avoidance rate at
asymptotic performance and marked delay of extinction. Hyperthyroid rats showed
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higher locomotor activity (spontaneous response) than that of euthyroid rats during the
periods of both asymptotic performance and extinction. These behavioral effects of
thyroxine were remarkably observed in rats being slower in acquisition of learning,
but not in rats being faster in acquisition.

5. These results suggest that thyroid hormone reduce emotional reactivity ip
stressful situations. Besides, it has become apparent that there is a remarkable
difference in these behavioral effects of thyroxine from rat to rat, as seen in
nonemotional rats and slowly acquired rats.




