
Septal lesl~ns and male rat 
copulatory behavlor1 

EDWARD D. GOODMAN,2 BRADFORD 
N. BUNNELL,3 DONALD A. DEWSBURY, 
and BOB BOLAND, Center for Neuro
biological Sciences, University of Florida, 
Gainesville, Fla. 32601 

Three groups ofmale rats, septals, control 
operates, and normal controls, were given 
copulatory tests to a satiety criterion. No 
signi[icant differences in copulatory behav
ior between the septals and control operates 
werefound. 

Limbic insult has been shown to produce 
alteration in the copulatory behavior of 
male rats when lesions are made in the 
amygdala (Bermant et al, 1968), hippo
campus (Bermant et al, 1968; Dewsbury et 
al, 1968) and cingulate cortex (Larsson, 
1962; Bunnell et al, 1966a). In view of the 
intimate anatomical connections between 
limbic system structures and because 
MacLean & Ploog (1962) have shown that 
the septal area is one of the sites from which 
penile erection may be elicited by electrical 
stimulation, it might be expected that 
lesions of the septal nuclei would affect male 
copulatory behavior. Heimer & Larsson 
(1967) have reported, in abrief descriptive 
note, that septaliesions do nothave such an 
effect. However, Michal (1965) found that 
septal lesions lead to increased pursuit of 
females but that the behavioral transition 
between courtship and mounting was 
partially blocked. 

In the present study, the copulatory 
behavior of male rats with bilaterallesions of 
the septal region was compared with that of 
normals and operated controls. Ss were 
tested to a behavioral satiety criterion in 
order to see if there was any interaction 
between experimental conditions and sexual 
behavior over copulatory series. 

SUBJECTS 
The Ss were 25 male Long-Evans rats, 

approximately 120 days of age at the first 
test. All had been adapted to the test arenas 
and had received one positive 3-h copulation 
test prior to the experiment. Thirty-six 
experienced females of the same strain and 
150 days of age at the first test served as 
partners in the copulation tests. 

APPARATUS 
Tests were conducted in four Plexiglas 

arenas 32 in. in diam and 26 in. high. The 
arenas were placed on wooden bases covered 
with a commercially produced litter. 
Copulatory events were recorded manually 
on an Esterline-Angus operations recorder. 
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SURGICAL AND HISTOLOGICAL 
PROCEDURES 

Anesthesia for surgery was obtained by 
i.p. injection of sodium pentobarbital 
(60 mg/kg); .20 cc of l/l20-g atropine 
sulphate was used to reduce postoperative 
respiratory complications. Bilateral RF 
septal lesions were placed stereotaxically. 
Sham controls received the same operation 
except that the electrode was lowered only 
to the level of the corpus callosum and no 
current was passed. After testing, all 
operated Ss were sacrificed with an overdose 
of sodium pentobarbital and perfused with 
saline and 10% formalin. Brains were 
embedded in celloidin, sectioned at 
30 micra and every fIfth section mounted 
and stained with cresyl violet. 

TESTING PROCEDURES 
The rats were maintained on a reversed 

light-dark cycle in which the lights came on 
at midnight and went off at noon. All 
copulation tests were conducted in the last 
half of the dark phase under minimal 
illumination. 

All rats received two preoperative 
copulation tests separated by a 2·week 
interval. On the basis of data from these 
tests, three groups were formed which were 
matched on ejaculation frequencies and 
ejaculation latencies in the first series 
(cf. below). The three groups received septal 
lesions, control operations, or no operation. 
After losses in surgery , there were eigh t Ss in 
the septal and normal control groups and 
seven Ss in the control operation group. 

Postoperative testing began 8 to 12 days 
after the operations. Each rat received two 
postoperative tests separated by 2 weeks. 

F or the copulation tests, four males were 
placed in adjacent test arenas with two Os 
present. Five minutes later, females were 
placed in the arenas and testing was begun.lf 
no intrornissions occurred within 15 min the 
test was scored as negative. Otherwise, tests 
were continued to a satiety criterion of 
30 min without an intrornission or 2 h 
without an ejaculation. 

Rat copulatory behavior occurs in bouts 
or series of vaginal intrornissions with each 
series terminated by an ejaculation. The 
following measures, patterned after those of 
Beach & Jordan (1956), were determined: 
mount latency (ML)-latency from the 
introduction of the female to the fust 
mount; intrornission latency (IL}-latency 
to the first intrornission; ejaculation latency 
(EL)-latency from the fust intrornission of 
aseries to the ejaculation; intrornission 

frequency (IF)-the number of intromis
sions in aseries; mount frequency (MF)-the 
number of mounts without intrornission in 
each series; mean inter-intromission interval 
(MIIl)-the mean interval separating the 
intrornissions of aseries; post-ejaculatory 
interval (PEI)-latency from an ejaculation 
to the next intrornission; and ejaculation 
frequency (EF)-the number of ejaculations 
in a test. 

Behavioral estrus was induced in the 
females with intramuscular injections of 
0.1 mg estradiol benzoate 72 h before 
testing and 1.0 mg progesterone 3 h before 
testing. Receptivity was confirmed with 
nonexperimental males; only receptive 
females were used in the tests. 

In addition to the copulation tests, 
"emotionality" ratings using the scale 
devised by King (1958) were made. Eleven 
postoperative ratings were made at 2· to 
3-day intervals beginning with the third 
postoperative day. 

RESULTS 
Emotionality Tests 

Kruskal-Wallis one-way analyses of vari
ance (Siegel, 1956) were performed on the 
aggregate emotionality scores (cf. King, 
1958) of septals, sham operates, and 
normals. Significant differences were found 
with the septal group showing highest 
emotionality in both the first and second 
postoperative weeks (S = 14.0, df= 2, 
p< .001;H = 7.89,df= 2,p< .02). 

Copulation Tests 
The only failures to intromit occurred for 

two Ss in the septal group on their first 
postoperative tests and on an additional test 
2 weeks later. As these animals did mate 
on the second postoperative test and on an 
additional test 2 weeks later, tneir data are 
included in the statistical analyses. 

Complete data from this experiment are 
too ex tensive to be presented in a brieftable. 
Therefore, data on EF and on all measures in 
the first series are presented in Table 1 as a 
representative sampie. Kruskal-Wallis anal
yses of variance (across all three groups) 
were performed on the data from each 
measure for each of the fust five and the last 
copulatory series. Only four significant 
differences were found (EL2, M1II2,3, 
PEI2). Specific comparisons of the septal 
and control operate groups with Mann
Whitney U tests (Siegel, 1956) revealed that 
the septal and control operate groups did 
not differ significantly on any of these 
measures. Thus, there appear to be no 
significant differences in copulatory behav
ior as a function of the septal lesions. No 
unusual aggressive behavior by the septal 
males toward the females was observed. 

Histological Results 
Combined reconstructions for alilesioned 

Ss indicated that the mean percentage of 
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bilateral destruetion of the medial and 
lateral septal nucIei was 88% and 78%, 
respeetively. No Ss received less than a 99% 
complete lesion in the anterior one-third of 
both the medial and lateral septal nuclei; 
more posterior sparing of these nuclei was 
generally found. However, the lesion 
procedures removed 97% of both nucIei in 
oneS. 

In some Ss, incidental bilateral damage 
was found in the anterior portions of the 
lateral preoptic area, anterior portion of the 
diagonal band ofBroca, and anteriorportion 
of the lateral parolfaetory area (nueleus 
accumbens septi). Extensive damage to the 
anterior cingulate cortex and corpus 
calIosum was found in one S. Slight damage 
to the yen trieular wall of the eaudate
putamen may have oecurred in some 
animals.4 

DISCUSSION 
We have no explanation of the behavior of 

the two septaIs which failed to make an 
intromission on the first postoperative test. 
Examination of the lesions failed to suggest 
any anatomie al basis for the perfonnance of 
these two animals, though it is possible that 
a transient edema may have been a 
contributing factor. The females used with 
these two Ss gave positive indications of 
behavioral estrusboth before and after the 
tests. During the unsuecessful test sessions, 
both animals were aetive and eaeh followed 
the female and engaged in eonsiderable 
anogenital sniffing. Neither male showed 
any signs of aggression toward, or fear of, 
the female. In fact, although septals were 
still scoring substantially higher than 
controls on the King scale (King, 1958) at 
the time the postoperative sex tests were 
given, we saw no sign of exaggerated social 
response to the estrus females on the part of 
any of the septal males. 

Although septalIesions appear to alter 
other classes of social behavior in rodents 
(e.g., Bunnell et al, 1965, 1966b; Goodrnan 
et al, 1967) they do not have any 
appreciable effeet on sexual behavior in the 
male laboratory rat as assessed under the 
present eonditions. It appears that the 
changes in sexual behavior produced by 
insult to other parts of the limbic forebrain 
are independent of the integrity of the septal 
region lesioned in this study. Whether this 
will be true for speeies other than the rat 
awaits further study. 
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Drinking followlng carbachol stimulation 
of hlppocampal formation 
or lateral ventrlcles1 
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Direct application of carbachol to the 
hippocampal formation of rats produced 
larger increases in drinking than did such 
applications to the adjacent lateral ventri
eles. This evidence appears to contradict the 
hypo thesis thot drinking following carba
chol stimulation ofthe limbic system results 
/rom diffusion of the carbachol to active 
sites in or near the lateral ventricles. 

Direct application of carbachol to a 
number of central nervous system sites, 

particularly in the limbic system, elicits 
drinking behavior (Grossman, 1960, 
1 964a, b; Fisher & Coury, 1962; Coury, 
1967). Since many of these sites lay near the 
midline, it was suggested that carbachol may 
diffuse from the Iimbie system into the 
ventricIes where it may then act to elicit 
drinking (Routtenberg, 1967). Sorne sub
stances, e.g., dopamine, diffuse rapidly from 
their si te of applieation and, in some eases, 
concentrate in and around the ventric1es 
(Routtenberg et al, 1968). 

Fisher & Levitt (1967) reported that sites 
where carbachol elicits drinkinglie,inmany 
eases, further from the ventricles than 
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