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Comparison of the behaviors of rats between forced and in forced-free situations

Akiyoshi Kitaoka and Osamu Fujita (Institute of Psychology, University of Tsukuba, Tsukuba
305, Japan) ’

Sixty-four Wistar-Imamichi rats were experimented in open-field test (forced situation) and
in open-field-with-a-small-compartment test (forced-free situation). In the anterior 4 days,
ambulation score in forced-free situation was lower than in forced situation, but there was no
difference in the posterior 4 days. Rather, sexual difference of ambulation was prominent (%>
&) . Principal component analysis abstracted 4 components:“activity”, “troglodyticity”, “low
emotionality”, and “defecation” . Difference of ambulation between these situations may be. due
to “troglodycity” (=cave dwellingness) . The rats who had high score of troglodyticity stayed
long in the small compartment which resembled a cave, and so ambulated less. Forced-free
situation resembled rather free situation, v
Key words : free situation, forced-free situation, forced situation, open-field test, principal

component analysis, rats, troglodyticity, Wistar-Imamichi rats.
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Fig. 1 Ambulation scores (mean number of sections
traversed) in consencutive eight days.
Subjects of TYPEl were experimented in
open-field test in anterior 4 days and in open
-field-with-a-small-compatment test in
posterior 4 days. Subjects of TYPE2 were
reversed.
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Table 1 Defecation score (mean number of fecal boli) in consecutive eight days.
1 2 3 4 5 6 7 8 (DAY)
TYPE1L & 0.00 0.13 0.06 0.00 0.25 0.00 0.00 0.00
TYPELl ¢ 1.06 1.06 0.81 1.13 0.81 0.44 0.13 0.31
TYPE2 & 0.19 0.00 0.06 0.00 0.44 0.00 0.00 0.00
TYPE2 & 0.44 0.19 0.00 0.00 0.56 0.00 0.13 0.06
Table 2 Ambulation in the central secion (mean number of intrusions into central
section) .
1 2 3 4 5 6 7 8 (DAY) -
TYPE1 ¥ 0.63 0.06 0.13 0.25 0.19 0.63 0.38 0.56
TYPE1 ¢ 0.06 0.00 0.19 0.06 0.00 0.00 0.13 0.00
TYPE2 & 0.00 0.00 0.06 0.00 0.13 0.19 0.38 0.13
TYPE2 & 0.00 0.00 0.06 0.00 0.06 0.13 0.25 0.19
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Fig. 2 Start latency (latency when a subject first
entered the neighbored section) .
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Fig. 4 First appearance latency from the small
compartment.
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Fig. 5 Staying time in the small compartment.
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Table 3 Correlation matix for PCA. 1:Ambulation in open-field test. 2:Ambulation in open-field-with-a
-small-compartment test. 3:Defecation in OF, 4:Defecation in OFSC. 5:Start latency in OF. 6:
Start latency in OFSC. T7:Intrusion latency (OFSC). 8:Appearance latency (OFSC). 9:Staying time
in the small compartment (OFSC). 10:Ambulation in the central section in OF 11:Amubulation in
the central section in OFSC.
1 2 3 4 5 6 7 8 9 10 11
1 1.000 .398 —.372 —.368 © —.887 —.528 —.454 —.353 .387 .506 .143
2 1.000 —.192 —.287 —.269 —.498 —.450 —.773 —.014 .228 .450
o3 1.000 ..483 .297 184 .100 074 =101 —.221 —.071
4 1.000 .363 515 511 .261  —.417  —.185 —.106
5 1.000 460 .399 245  —.451  —.381 —.148
6 1.000 944 652 —.691 —.363 —.334
7 1.000 b33 —.730 —.232 —.278
8 1.000 .028 —.268 —.564
9 1.000 - 124 —.202
10 1.000 .253
11 1.000




ALk - BEHE : [GABMBE] & et —8BE8mEm] K837 v P OTEIOHK

WEREBICESH A LS 1RB VWS bITIREL,
/INER R D WHAERER & BEIRIS G L 2 & 5 72,
ZOHEECBOTE, BERRsNEhrol,
BOREEARSH A -7 74—V Fodl
DORE (30x30 cm) IZH¥EA L7zE% % Table 2 127R

Lz, HEWEARRLoT,

Wiz, ThoDF—F %26 LIz LTERSHH%
fT72vs, OF L OFSCo MRS 2 HER L e,

Huwie7d—2i3, OFOBENEHE (4 H9EEE:
UTRUC), Bigsk, HFEns, bl XEEA R,
OFSCoORENEENR, PisEs, KA, B0 XEE
AEIE, INFEAOEAEE, NEE» S OHBE
B, NMEBICBT 2WAERMO 1IEHE L L,
Table 312k zn s DEEOMEBTIIRR LI, &
DOHEEITE R b LW ERI ST ET Y, BEEE
(Eigen value) D K & WIEIZ 4 DK % HH U 72
LI ATENED 0B L EHRATE DT, S
X4 D> TH B 72, Table 4 12z &KSOEEE
WXT S AREERL.

B 1 32HEECRVAmERD, B 18K E
WZ kL, BEGREENS L, HREBREA .
HIRERDE S, FOREANLSEALLZ L R2E
R 2050, Ko lid NEEE] LEROBRWTE
%3,

B4 2 1IZOFSCie i DA T, B 208K S W
i, ~ENFBRAD ERPBRNA =T
7 4 = NENCHERE T, NSRRI BT B E7ER
BEL, Z07:H0FSCORENEEIE & .0 KEE
ABEEHDIn b 2 L 2EWRT B, INFBEIFH
LA TR WS Z ks, [NEE]E
[EEMEl rv@mTE3L, [BEREDEE] L
WHIRFHTES,

4 3 1 OFDIEE 2R 12 T, S 3 25K &
WZ kiE, OFOBENEEIEH,NS {, HEN DL L,
ULKEZ & {EAL, OFSCTIX/ BN H - T
LICIKRBALRWI E2BERT 5, o3 [ME
BIRIGOAHE | LEZTIWIESD,

B4 THREE | ETHRIREHDTH o7,
Thbb, OF L OFSCORELIC EHWIED &R 2R

39

Table 4 Structure matrix (factor loading matrix)
culiculated by PCA.. Component 1 to 4 are
raised.

1 2 3 4
1 AMB OF 0.773 0.183 0.429 0.287
2 AMBOFSC 0.644 —0.564 —0.011 —0.097
3DEFOF —0.382 —0.157 —0.567 0.613
4 DEFOFSC  —0.628 —0.240 —0.026 0.574
5 SL OF —0.700 —0.281 —0.389 —0.324
6 SL OFSC —0.890. —0.079 0.366 —0.012
7 ILOFSC —0.839 —0.118 0.491 0.007
8 AL OFSC —0.653 0.630 0.147  0.019
9 ST OFSC 0.565 0.686 —0.377 0.082
10 AMBCOF 0.512 —0.098  0.427  0.332
11 AMBCOFSC  0.407 —0.689 —0.004 —0.000
Eigen value 4.712 1.887 1.378 1.019

9.26
81.75

% .42.83
Cumulat.%  42.83

17.13
59.96

12.53
72.49
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Table 5 Normalized component scores of each groups in component 1 to 4.
TYPELl % TYPELl & TYPE2 % TYPE2 &
COMPONENT 1 b.75i0.65 —0.81£1.06 0.36£0.54 —0.31+0.73
COMPONENT 2 —0.81+1.11 —0.414+0.64 0.55+0.44 0.67+0.66
COMPONENT 3 —0.00%0.75 —0.88+1.09 0.57%0.56 0.32%+0.76
COMPONENT 4 —0.26%0.60 0.7041.48 0.25%0.59 —0.621£0.84
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