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Guinea pigs (Cavia porcellus) suffering 
bilateral septal destruction and sham 
operates were trained over a 2·day periodin 
a two-way shuttle-box avoidance problem. 
Septal Ss reached the learning criterion more 
quickly, showed lower latencies, and 
displayed more intertrial activity than sham 
operates. 

Evonic & Brimer (1967) reported that 
guinea pigs, on a standard training schedule, 
are virtually unable to leam a two-way active 
avoidance response. To explain this deficit, 
they suggest that in the guinea pig, fe ar 
responses may be "readily conditioned to 
any stable aspect of the avoidance 
situation," and that these fear reactions may 
produce "freezing behavior" which inter
feres with learning the task. Ireland, Hayes, 
& Schaub (1969) have recently shown 
that bilateral hippocampal ablations bring 
about a dramatic improvement in the 
performance of guinea pigs in the two-way 
shuttlebox. These results are similar to those 
reported for rats (Green, Beatty, & 
Schwartzbaum, 1967; Isaacson, Douglas, & 
Moore, 1961; Olton & Isaacson, 1968). 
Bilateral lesions of the septal area in rats 
have also been reported to reduce such 
freezing behavior (Schwartzbaum, Green, 
Beatty, & Thompson, 1967) and to greatly 
facilitate learning of a two-way avoidance 
task (Schwartzbaum et al, 1967; Kenyon & 
Krieckhaus, 1965; Krieckhaus et al, 1964). 
The purpose of the present study was to 
determine the effects of bilateral septal 
lesions on the freezing behavior and overall 
performance of guinea pigs in a two-way 
avoidance situation. 

METHOD 
The Ss were 12 experimentally naive, 

pigmented, male guinea pigs (Cavia porcel
lus) weighing from 3QO. 700 g at the time 
of surgery. Six received bilateral septal 
lesions and six served as sham operates. All 
surgery was performed with sodium pento
barbital anesthesia (30 mg/kg). Lesions 
were produced electrolytically by passing a 
3-mA anodal dc eurrent for 20 see through 
the uninsulated tip of a stainless-steel 
electrode that was placed stereotaxically 
into the brain. The stereotaxie coordinates 
varied somewhat according to the weigh t of 
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the animal but the majority weighed from 
400-600 g and the following coordinates 
were used: 13 mm anterior, 1 mm lateral to 
the midline, and 4 mm up from stereotaxie 
zero. Identieal treatment was given to the 
sham operates except that no current was 
passed through the eleetrode. All lesions 
were verified histologically at the conclusion 
of the experiment by means of frozen-tissue 
technique and cresyl-violet stain. Represen
tative reconstructions of the lesions are 
shown in Fig. I. 

The details of the shuttle box used are 
given elsewhere (Ireland, Hayes, & Schaub, 
1969). The CS was the onset of a l00-W 
lightbulb and the US, a 1.0-mA scrambled 
shock produced by a Model E6070B 
Grason-Stadler shock generator. The CS-US 
interval was 10 sec, and the intertrial 
intervals were 75,90, or 105 sec, randomly 
varied. If no response was made, the US was 
terrninated after 3 sec. 

Testing began 1 week or more following 
surgery and consisted of two sessions in the 
shuttle box. During the first session Ss were 
given 75 trials. The seeond session wasgiven 
48 h after the first and consisted of 50 trials. 
Each animal thus received a total of 125 
trials. Events were controlled with conven
tional programrning equipment, and escape 
responses, avoidance responses, sponta
neous crosses, and response latencies were 
recorded. A learning criterion of nine 
avoidance responses in 10 trials was 
employed. 

RESULTS 
The number of trials necessary for each S 

to achieve the leaming criterion is shown in 
Fig. 2. Ss with septaliesions c\early leamed 
more rapidly than did the sham operates. A 
Mann-Whitney U test showed that septal Ss 
reached the criterion in significantly fewer 
trials than did the sham operated Ss 
(p < .01). 

A Mann-Whitney U test also revealed that 
the average response lateneies of the septal 
Ss were signifieantly lower than those of the 
sham operated Ss (p< .01) as sbown in 
Fig.3. The difference between the two 
groups in number of spontaneous crosses did 
not re ach significance, although it 
approached it (p < .10). 

Produet-moment correlation coefficients 
were computed between number of spon
taneous crosses per S per block of 25 trials 
and average response latency per S per block 
of 25 trials for each of the two groups. For 
normals and septals the eorrelations were 

Fig. 1. Reconstructions of the maximum 
(striped area) and minimum (shaded area) 
damage sustained by septal Ss at one level of 
the lesion. 

-.82 (p< .10) and -.05, respectively. This 
indicates that normal Ss which exhibit a high 
number of spontaneous crosses will also 
tend to exhibit low response latencies. This 
does not seem to be the case for the septal 
Ss, even though they exhibited more 
spontaneous crosses and lower response 
latencies than did the normals. 

DlSCUSSION 
The results of the present experiment are 

in agreement with earlier work on rats 
(Schwartzbaum et al , 1967; Kenyon & 
Krieckhaus, 1965; Krieckhaus et al, 1964) 
and hamsters (Matalka & Bunnell, 1968). 
This earlier work and the present study 
clearly demonstrate a facilitatory effeet of 
bilateral septal lesions on the performance 
of a two-way shuttlebox problem. The 
appearance of this phenomenon in the 
present study is partieularly impressive, 
considering the norrnally poor performance 
displayed by guinea pigs on tasks of trus 
nature (Evonie & Brimer, 1967; Webster & 
Rabedeau, 1964; Webster et al, 1965). 
Normal hamsters also display a deficit in 
leaming a two·way avoidance task, although 
apparently not as great as that found with 
guinea pigs (Matalka & BunnelI, 1968). It 
may be that this facilitation with septal 
lesions is a general phenomenon in rodents. 

The present study also tends to support 
earlier work with rats reporting increased 
intertrial activity in septal Ss (Schwartz
baum et al, 1967). The increased intertrial 

oll'. 
Fig.2. Trials-to-learning criteria (nrne 

avoidance responses in 10 trials) for both 
groups. 
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FiB. 3. Mean response Jateneies for both 
groups for elch dlY of training. 
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activity of the septal Sshas been regarded as 
an indication of a decrease in the freezing 
behavior normally displayed by guinea pigs 
on tasks of this nature. Previous work has 
shown, however, that increased intertrial 
activity is not necessary for the improve
ment of avoidance performance (Green & 
Schwartzbaum, 1968). The extremely low 
correlation between response latency and 
frequency of spontaneous crossing found in 
the septal group of the present study lend 
further support to this hypothesis. 

Arecent study (Ireland et al, 1969) has 
reported similar effects to those reported 
here with hippocampallesions in the guinea 
pig. These two studies on the guinea pig and 
earlier work with rats (Green et al, 1967) 
indicate a considerable overlap between the 
effects of these two types of lesions, the 
major effects being increased spontaneous 
activity, a facilitation of two-way active 
avoidance behavior, and reduction in 
freezing responses.1t appears that, at least in 
rodents, septal and hippocampal lesions 
produce very similar effects in the 
shuttle box task. 
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Fighting in fe male mice as a function 
of the size of the opponent 
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Adult lemale mice were tested lor 
aggressive behavior against either immature 
and much smaller lemale mice or against 
relatively larger maturelemale mice. Female 
mice tested against much smaller lemales 
showed high levels 01 aggressive behavior, 

but lema/es tested against other lemales 01 
the same age and size showed little 
aggression. These results indicate that size o{ 
the opponent can be a potent determinant 
01 the display 01 aggression in mice. 

When two adult male mice that have been 
socially isolated are placed together, 
vigorous fighting usually occUJS. Fightingin 
males is dependent upon testicular hor-
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