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Strain differences in shuttle avoidance
conditioning in the rat

GORDON M. HARRINGTON
University ofNorthern Iowa, Cedar Falls, Iowa 50613

Conditioned responses in a shuttle avoidance apparatus were measured for 480 rats from
12 inbred strains: ACI, A990, A35322, F344 , INR, IR, MNR/Har, MNRA, MRlHar, TS1,
TS3, WAG. The results provide parametric data for methodological use and add to the
standardization of these strains as behaviorally defined lines. Differences from previously
reported data are discussed.

Warner (1932) originated the shuttle avoidance
conditioning apparatus that was to become perhaps
the most commonly used instrument for avoidance
conditioning studies with the rat. A number of studies
of strain differences in shuttle avoidance conditioning
have been carried out with various strains (Broadhurst
& Levine, 1963a , 1963b; Levine & Broadhurst, 1961 ,
1963 ; Nakamura & Anderson , 1962; Sines, Cleeland, &
Adkins, 1962). Bignami (1965) carried out a two-way
selection experiment creating the Roman high
avoidance and Roman low-avoidance strains, which
are now rather widely used. As one of a number
of studies (Harrington, 1971a, 1971b, 1972, 1979a ,
1979b, 1979c, 1979d , 197ge, 1979~

1979g, 1979h ; Harrington & Hellwig, 1979a,
1979b) intended to provide standardization data
for the 12 inbred strains of rats most frequently cited
in the behavioral literature, this study provides
parametric data on avoidance conditioning for those
strains. The need for standardization of research
animals has become a matter of increasing concern in
recent years (International Committee on Laboratory
Animals, 1971) .

half. The grids for each half were independently switch
connected to a scrambled matched-impedance 50-V ac shock
source. A lateral fence of roller skate wheels divided the box
into halves. A 1829 stimulus light was mounted in each end
panel. Programming presented light at alternate ends of the
box each 1 min for 50 min. In each half of the box, shock
off accompanied light off and shock on was delayed 10 sec
following light onset. Animals were tested for one 50-min
session. Conditioned avoidance responses were automatically
recorded.

RESULTS AND DISCUSSION

The means and standard deviations of the number
of conditioned avoidance responses are shown for
each of the 12 strains in Table 1. The results are
characterized by relatively high variance, which tends
to obscure strain characteristics. The A35322, F344 ,
INR, and TS3 strains appear to have been most
efficient in acquisition of conditioned avoidance
responses.

It is of some interest to observe that the perfor
mance of the MR line was superior to that of the MNR
and MNRA lines, and that MR males were superior to
MR females. These results are the reverse of those

Note-N =20 for each sex within each strain. *50 trials.
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Strain Mean SD

ACI/Har 5.5 9.5
A990/Har 10.4 12.4
A35322/Har 13.8 11.1
F344/DuHar 13.1 15.9
INR 18.8 12.9
IR 3.1 1.6
MNR/Har 9.0 7.3
MNRA 8.8 10.8
MR/Har 15.2 13.4
TSI 10.2 9.6
TS3 15.2 9.8
WAG/Har 11.9 13.2

Conditioned Avoidance Responses·

Females

Table 1
Shuttle Conditioned Avoidance Responses

in 12 Inbred Strains of RatsSubjects
Subjects were 480 rats, 129-133 days of age, 20 animals of

each sex within each of the following 12 inbred strains:
ACI/Har, A990/Har, A35322/Har, F344/DuHar, INR, IR,
MR/Har, MNR/Har, MNRA (formerly MNR-a/Har), TSl ,
TS3, WAG/Har. All lines are designated by the standard
nomenclature for this species and are described in the fourth
international listing (Festing & Staats, 1973). Animals were
bred and maintained at 25.5°C ± 1.1°C and 40% ± 5% relative
humidity . Breeders and pups were housed under natural light
cycle. Pups were handled for 1 min on alternate days from
age 14 to 45 days. At 45 days, they were transferred to
individual cages with 24-h light cycle. More detailed
descriptions are available elsewhere (Harrington, 1968).

METHOD

Apparatus and Procedure
Apparatus was a shuttle box of conventional dimensions.

Exact dimensions are no longer available because of fire loss
of equipment and records. Longitudinal metal bars 16 mm in
diameter, 27 ~m on center, provided a floor grid in each
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obtained during the development of the Maudsley
lines when the nonreactive lines exceeded the reactive
lines and reactive females exceeded reactive males in
shuttle avoidance conditioning (Broadhurst & Levine,
1963a, 1963b; Levine & Broadhurst , 1961, 1963).
The reasons for such reversal are not evident. Since
strain by early handling interactions have been found
by Levine and Wetzel (1963) , it is possible that the
present data may reflect differences in animal
husbandry as well as genotype. It is also possible that
the results can be attributed to use of a visual stimulus
in the present study rather than an auditory stimulus.
A visual stimulus provides directional cues, which
could represent a relevant variable in differentiating
strains in conditioning.
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