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Fig. 2. Mean relative wavelength general­

ization gradients of Groups A and B. 
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Fig. 3. Mean absolute angularity general­
izationgradients of Groups A and C. 

Fig.4. Mean relative angularity general­
ization gradients of Groups A and C. 

Neither group nor interaction effects 
approach statistical significance, however 
[group, F< 1; interaction, F(4,1l2)= 1.7, 
p> .10) . The mean relative angularity 
gradients of Groups A and C, shown in 
Fig. 4, are virtually iden tical , and again 
statistical analysis reveals no significant 
group or Group by Stimuli interaction effect 
(F< 1). 

This experiment agrees with the earlier 
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ones performed with pigeons in finding that, 
foJlowing variable-interval training, the 
generalization gradient obtained within·Ss 
in extinction is substantially immune from 
successive contextual effects. This is the case 
whether the gradient is plotted in absolute 
or in relative terms. There is a slight 
suggestion from the data of the present 
study that the alternated presence of 
wavelength stimuli in the test may flatten 
the angularity gradient, but the effect falls 
far short of significance despite the fact that 
larger groups were used in this study than is 
typical of operant stimulus control studies. 
The failure to reject the null hypothesis 
cannot be taken to mean that there is 
absolutely no effect of having two stimulus 
dimensions present du ring generalization 
testing, but it can certainly be said that anY 
effect obtained is likely to be ofvery limited 
magnitude and thus of no practical 
consequence. In view of the consistent 
demonstration of the insensitivity of the 
generalization gradient (yielded by these 
procedures) to successive contextual effects, 
the increased efficiency afforded by 
within-Ss designs in the study of bidimen­
sional stimulus generalization adequately 
justifies their use. 
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Chronlc effects of social stimuli on 
adrenocortical functlon In male mice1 

JOHN ARCHER,2 University of Bristol, 
England 

Recent work showed that when pre­
viously isolated male mice are housed in 
proximity with one another, their adrenals 
become heavier than those of mice 
renuzining in isolation. The present experi­
ment revealed that thisadrenal hypertrophy 
no longer occu"ed when the differential 
housing period was longer, i.e., 9 weeks 
instead of 2 weeks. These results suggest that 
the adrenal response was associated with the 
reaction of strange animals to one another, 
rather than the chronic effects of social 
stimulation. 

Experiments carried out on rodents reveal 
that isolation and group housing exert 
contrasting effects on adrenocortical func­
tion. The precise nature of these effects 
seems to depend on the experimental 
procedure used: Preexperimental isolation 
and the occurrence of aggressive behavior 
are associated with higher levels of adrenal 
function in the grouped animals ("social 
stress"), and preexperimental grouping and 
the absence of aggression are often 
associated with smaller differences in the 
opposite direction ("isolation stress"). The 
literature on which the above conclusions 
are based will be considered more fully in a 
review article, but typical examples of social 
stress are to be found in the work of 
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Table 1 
Body weights and adrenal weights of male mice after 9 weeks in proximity with other males or 

after the same period of time in social isolation, 

Proximity without Contact Social Isolation 

X S 

Relative adrenal weights 11.3 1.42 
(mg/IOO g body weight) 
Absolute adrenal weights 3.6 0.52 
(mg) 
Body weights 31.8 2.87 
(g) 

Christian (1955a, b), Vandenberg (1960), 
and Louch & Higginbotham (1967); 
isolation stress has been reported by Hatch 
et al (1963), GeIler et al (1965), and others. 

Although aggressive behavior among the 
grouped animals seems to be the primary 
determinant of social stress (Bronson & 
Eleftheriou, 1964, 1965a, b), recent work 
has shown that the adrenal cortex is sensitive 
to other social stimuli occurring in grouped 
rodents. 

The present author (Archer, 1969) has 
shown that housingpreviously isolatedmale 
mice in proximity with other males (but 
without tactile contact) for 2 weeks elicits 
increased relative adrenal weights and 
decreased ascorbic acid levels compared 
with mice remaining in social isolation. A 
similar trend in relative adrenal weights was 
found when this experiment was repeated 
using a 12-day period and a different cage 
size.3 

The present study investigates whether 
adrenal hypertrophy in response to the 
presence of conspecifics is accentuated by 
using a Jonger experimental duration, i.e., 9 
weeks instead of 2 weeks. Adrenal ascorbic 
acid levels were not used, as this measure 
represents shorter-term fluctuations in 
adrenocortical function, rather than the 
cumulative changes in secretory activity 
reflected by adrenal weights. 

METHon 
Thirty-six male SASTO mice (a random­

bred closed colony, held by Scientific 
Animal Service, Elstree, since 1954), aged 6 
to 8 weeks, were isolated in cages measuring 
6 x 12 x 6 in. for 3 weeks, after which they 
were assigned to one of two conditions. The 
experimental condition involved housing 
the animals in a large cage(12 x 12 x 6 in.), 
divided into nine compartments separated 
by double wire-mesh partitions. The control 
condition involved housing the male mice in 
metal-sided cages measuring 4 x 4 x 4 in., 
i.e., with the same floor space as each 
compartrnent of the cage used for housing 
the experimental animals. 

The experimental period lasted 9 wecks, 
and at the end of this time all mice were 
sacrificed and their adrenal weights and 
body weights recorded. 

Equal numbers of controI and experimen­
tal animals were housed at the same time and 
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N X S N 

16 11.8 2.62 16 

16 3.5 0.62 16 

16 30.0 3.24 16 

the experiment was carried out in two parts, 
using nine experimental and nine control 
animals for each part.4 

RESULTS 
The means and standard deviations for 

the body weights, absolute adrenal weights 
and relative adrenal weig!1ts are shown in 
Table 1. In the case of both absolute and 
relative adrenal weights, the variance for the 
controI values is greater than that for the 
experimentals. This difference is not 
statistically significant with regard to 
absolute adrenal weights (F = 1.39;fl = 15, 
f2 = 15; P > 0.1), but it is in the case ofthe 
relative adrenal weights (F = 2.84; f1 = 15, 
f2 = 15;p= 0.05). Themeans ofthe relative 
adrenal weights for the two conditions are 
not significantly different (U = 108; 
n1 = 16, n2 = 16; p> 0.1), nor are the 
means of the absolute adrenal weights 
(t < O.I;df= 30,p > 0.1). 

DISCUSSION 
The results of this experiment indicate 

that no adrenal hypertrophy occurs in 
response to the presence of conspecifics if a 
9-week experimental duration is used. 
Therefore it is likely that the adrenocortical 
activation found by the present author in 
the shorter-term study (Archer, 1969) was 
associated with the response of previously 
isolated animals to the presence of one 
another, rather than a long-term tonic 
adjustrnent of the rate of secretory activity 
to the increased level of social stimulation. 

Another important aspect of the adrenal 
weight data is the smaller variance of the 
values for the experimental animals. 
Differences in the variance of adrenal 
activity in response to the social environ­
ment is a subject which has often been 
neglected in group density studies, although 
notable exceptions are the discussions of 
Welch & Klopfer (1961) and Welch (1964). 
When considering the effects of grouping on 
physiological activity, Welch (1964) pos­
tulated that there are two opposing 
trends-one towards homogeneity and the 
other towards diversity. The la tter arises 
from the fact that there is a gradient of social 
effects associated with the animals' domi­
nance relations, and the former from their 
sharing a common social environment. The 
reason for the decreased variance in the 
present case may be associated with all the 

experimental animals being exposed to a 
similar social environment in a situation 
where no dominance relations could be 
established. Hence the social stimuli tending 
to cause diversity of physiological response 
are removed while those causing homo­
geneity still remain. A similar, more 
pronounced, trend towards homogeneity of 
variance was found in an experiment 
concerning male odors and adrenal function 
(Archer, in press): Isolated male mice 
exposed to the same group odors showed 
significantly decreased variance compared 
with mice not receiving group odors. 
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