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Strain differences of open-field behavior based on directly observed data in mice (mus musculus)

Junshiro Makino (Institute of Psychology, University of Tsukuba, Tsukuba, 305-8572, Japan) and
Noriko Kodama (Faculty of Education, University of Shiga, Otsu, 520-0862, Japan)

Open-field behavior of inbred strains (AKR, BALB, C3H, C57BL, DBA) and a closed colony
(ICR) mice was directly observed by a time-sampling method. The behavioral items used were
resting (RST), locomotion (LCM), grooming (GRM), face-washing (FWS), air sniffing (AIR-S),
object-sniffing (OBJ-S), rearing (REA), and freezing (FRZ). Defecation (DEF) and
beam-interruptions (AMB) were also recorded. C57BL and ICR were found to be the most active
strains, BALB, C3H and AKR were the least active, and DBA was intermediate in terms of AMB
and LCM. Four components were found from principal component analysis. Component I: highly
correlated with locomotor activity and rearing; II: with air-sniffing; III with grooming, and IV:
with object-sniffing. C57BL and ICR were most active locomotor with many REA and OBJ-S, but
ICR had least OBJ-S. BALB and AKR showed least LCM and AMB. AKR showed locomotion as
same level of DBA or C3H, but there were often short range locomotions which were not detected
by the sensors. DBA was characterized as frequent groomer with relatively high LCM and REA.
C3H showed intermadiate characteristics in almost all behavior items.

Key words: Open field behavior, inbred strains of mice, direct observation of behavior,
Principal component analysis
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Fig. 1  Mean beam-interuptions per min in six inbred strains.
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Mean frequencies of resting (upper panel), locomotion (middle) and grooming (lower) in 30
sec time-block. Smoothed mean of three time-blocks was plotted.
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Fig. 2b Mean frequencies of rearing (upper panel), sniffing (middle) and defecation (lower) in 30 sec
block. Smoothed mean of three blocks was plotted.
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Table 1  Factor loadings of the eight measures following Principal Component Analysis.

Items I il I v %
RST -.929 120 130 .032 .895
LCM .960 .010 022 -.030 923
REAR 865 051 -.163 -.147 799
AIR-S 061 -.930 .256 .205 976
OBJ-S 526 215 -114 809 .990
GRM -.276 -.276 -918 -.020 .995
DEF -.666 187 -.002 134 496
AMB .902 .055 034 -.187 .853
A 4.147 1.043 .967 774
% 51.838 13.048 12.088 9.675
cum% 51.838 64.886 76.974 86.649
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Fig. 3 Location of the strains in a space composed of component I and II which depicts differences
in the open field behavior. 90% confidence region was shown by a circle.
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Fig. 4 Location of the strains in a space composed of component I and II. 90% confidence circles
were shown.
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