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EMERY, D. E. Sociosexual behaviors of female rats during and after chronic treatment with the sympatholytic agent 
guanethidine. PHARMACOL BIOCHEM BEHAV 23(2) 267-273, 1985.--Ovariectomized female rats were chronically 
administered saline or guanethidine sulfate, a drug that blocks adrenergic neurons and, when chronically administered, 
results in peripheral sympathectomy. The females were periodically injected with estradiol benzoate and progesterone and 
tested for sexual behaviors before, during and after the six-week period of daily guanethidine or saline injections. Tests for 
copulatory behavior included tests for lordotic responsiveness to manual stimulation and tests of sociosexual behaviors 
displayed by the females in a complex testing environment. The complex environment permitted the test females to control 
their coital contacts with sexually active males and their interactions with sexually inactive males and ovariectomized 
female rats. Guanethidine treatment did not alter lordotic responsiveness to manual stimulation but did reduce the fre- 
quency of copulatory acts engaged in by the females in the complex environment. During the first test in the complex 
environment following the start of drug injections, the guanethidine-treated females, in comparison to saline-treated 
females, displayed a lower frequency of lordotic behavior during coital contacts. The changes in behavior produced by the 
sympathetic drug, guanethidine, implicate the autonomic nervous system in the regulation of copulatory pacing in the 
female rat. 

Sociosexual behavior Guanethidine Sympathectomy 

THE role of the autonomic nervous system in reproduction 
in the gonadally intact female rat has been examined with 
several surgical and chemical techniques but the endpoints 
considered have been functional ones, such as successful 
pregnancy, that only indirectly reflect a behavioral compe- 
tence for copulatory behavior following damage to compo- 
nents of the autonomic nervous system. One of the earliest 
studies of autonomic function in reproduction involved 
examination of the effects of surgical sympathectomies upon 
the induction of pseudopregnancy following mechanical 
cervical stimulation or copulation with male rats [15]. The 
early research appeared to indicate that abdominal sym- 
pathectomy, with some parasympathetic damage, led to an 
inability of female rats to become pseudopregnant following 
mechanical stimulation but permitted a continued compe- 
tence for pseudopregnancy following mating [15]. Further 
research has indicated that the parasympathetic pelvic 
nerves are necessary for induction of pseudopregnancy by 
either mechanical stimulation or mating and that extensive 
abdominal sympathectomy is compatible with normal preg- 
nancy [6]. Another component of the parasympathetic sys- 
tem, the vagus, has also been implicated in the control of the 
estrous cycle and induction of pseudopregnancy [4]. 

Since surgical intervention disrupts sensory fibers also, 
the use of drugs to produce chemical sympathectomies offers 
the advantage of damaging only the sympathetic fibers. Pro- 
duction of a chemical sympathectomy with administration of 
6-hydroxydopamine did not alter estrous cycles or induction 

of pregnancy in female rats but did reduce the number of live 
births [22]. Thus sympathectomy does not appear incompat- 
ible with copulation when the female rats are tested in the 
typical laboratory situation in which they cannot avoid con- 
tact with sexually active males. 

The purpose of the present study was to examine directly 
the changes in copulatory behavior that may result from 
chronic administration of an adrenergic-neuron blocking 
drug, guanethidine, to female rats. Guanethidine sulfate is a 
guanidium adrenergic-blocking agent that also produces ir- 
reversible destruction of cell bodies of sympathetic neurons 
[5, 11, 18]. Administration of guanethidine, unlike other 
methods of chemical sympathectomy, produces permanent 
destruction of sympathetic neurons in adults, as well as 
newborns, and does not produce damage in central norad- 
renergic neurons [19]. In the rat chronic treatment with high 
dosages of guanethidine sulfate (10-20 mg/kg, daily) results 
in morphological, biochemical and functional indications of 
total sympathectomy that persist for at least three to six 
months [18,19]. The magnitude of sympathetic damage is 
related to dosage and the dosage used in the present experi- 
ment produces maximal effects on sympathetic function in 
the rat [19,20]. 

Ovariectomized female rats in the present study received 
chronic (6 week) treatment with daily injections of 
guanethidine sulfate. The females were repeatedly tested, 
during and after the drug treatment period, for a conven- 
tional measure of feminine copulatory behavior, the lordosis 
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FIG. 1. Diagram of sequence of hormone and drug administration 
and behavioral tests starting with day of ovariectomy as Day 0 of 
experiment. Days of behavioral tests in the complex environment 
are denoted by Roman numerals. Days on which estradiol benzoate 
was administered are indicated by solid circles within the box 
marked "'Estrogen." Guanethidine sulfate or saline vehicle was 
administered daily during the period indicated by the box labelled 
"Guanethidine.'" 
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FIG. 2. Mean body weight of guanethidine- and saline-treated 
females before, during and after drug treatment. Day 0 is day of 
ovariectomy. The drug period during which females received daily 
injections of guanethidine or saline is indicated by the solid bar on 
the abscissa. Bar extensions indicate 1 SEM. 

quotient, and for a measure of the pacing of coital contacts by 
the females. The lordosis quotient was computed from re- 
sponses of the test females to manual stimulation. 

Female rats pace their coital contacts dependent upon the 
quality of the stimulation that they receive during the contact 
[23]. To measure the pacing of copulation it is necessary to 
provide the female with a test situation in which she controls 
her proximity to copulating males. In the present report 
females were tested in a large complex environment that 
allowed the females to control their contacts with several 
types of stimulus animals: sexually active males; sexually 
inactive males; and ovariectomized females without hor- 
mone replacement. 

It has previously been demonstrated that lesions in hypo- 
thalamic areas, implicated in autonomic control, alter the 
pacing of copulation in the female rat [9]. In the present 
experiment, it was hypothesized that manipulation of au- 
tonomic function might disrupt the relatively sensitive proc- 
ess of copulatory pacing but leave the ability to display lor- 
dotic behavior unchanged. In the complex environment pac- 
ing is measured by the frequency of copulatory acts received 
by the female and is related to the amount of interaction 
between the test female and the sexually active males. The 
behavioral measures that reflect the nature of these interac- 
tions are the duration and frequency of visits by the test 
females to the sexually active males and the display of 
avoidance behaviors by the females while with the sexually 
active males. The preference of test females for proximity to 
sexually passive males versus stimulus females is related to 
hormonal state [8] and was examined in the present study. 
Measures of lordosis were also obtained from the complex- 
environment-tests. 

METHOD 

Twenty-two Long Evans (Charles River, Wilmington, 
MA) female rats were received at 60 days of age and housed 
in unisexual groups in wire rack cages. They were main- 
tained on a 12:12 hr light/dark schedule with lights off at 1200 
hr. Food and water were continuously available. 

Three days after arrival the females were bilaterally 
ovariectomized under Metofane (Pittman Moore) anesthesia. 
Eleven days after ovariectomy the females received their 

first injection, SC, of estradiol benzoate (EB). Two days 
after the EB injection each female received a 500 ~tg 
progesterone (P) injection, SC, in a 5 mg P/ml solution of 
olive oil. This sequence of EB and P injections was contin- 
ued throughout the experiment at intervals of 7-9 days, Fig- 
ure 1 depicts the intervals between estrogen injections during 
the course of the experiment. On the first two days of estro- 
gen injection each female was given 13.3/xg EB in a 133/zg 
EB/ml solution of olive oil. For the third and all subsequent 
estrogen injections the dosage of EB was 10/xg EB/kg body 
weight in a 10/zg EB/ml solution of olive oil. 

Behavioral tests were conducted 4--5 hr after the P injec- 
tions and occurred during the first half of the females" dark 
period. The females were normally tested for lordosis to 
manual stimulation but occasional tests of behavior in a 
complex environment were also conducted immediately 
after the test female's responses to manual stimulation had 
been observed. The behavioral data from four of the tests in 
the complex environment are included in the present report. 
The dates of the four reported tests are indicated in Fig. 1. 
The tests were separated by approximately monthly inter- 
vals and the first test reported was the first test of the 
females in the complex environment. 

Following the first four hormonal sequences of EB and P 
and their associated manual stimulation tests, the females 
were randomly assigned to receive either guanethidine 
(GUAN) or vehicle (saline: SAL) treatment. The day before 
the fifth EB injection, the guanethidine or saline injections 
were started. The injections, IP, were made between 1200 
and 1400 hr each day. Guanethidine sulfate (Ismelin, Ciba) 
was administered in a 40 mg/kg doseage in a 13.33 mg/ml 
solution of 0.9% NaCI and was adjusted to pH 7.5-8. The 
vehicle injection of saline was equal volume. The 
guanethidine and saline injections were continued daily 
throughout the 6 week period indicated in Fig. 1. 

BEHAVIORAL TESTING PROCEDURE 

Tests for lordosis to manual stimulation were conducted 
in a 10 gal aquarium with wood shavings on the floor of the 
aquarium. The test female was stimulated by placing the 
palm of the experimenter 's hand on the back of the test 
female with the index and middle fingers, separated by the 
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FIG. 3. Mean lordosis quotient of guanethidine- and saline-treated 
females before, during and after drug treatment. Day 0 is day of 
ovariectomy. The drug period during which females received daily 
injections of guanethidine or saline is indicated by the solid bar on 
the abscissa. Bar extensions indicate 1 SEM. 
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FIG. 4. Mean frequency of mounts received by the guanethidine-and 
saline-treated females during the drug (Tests I and II) and post-drug 
(Tests III and IV) phases of the experiment. Days that the tests 
occurred are indicated in Fig. 1. Bar extensions indicate 1 SEM. 

test female's tail, applying rhythmic stimulation to the peri- 
genital region and the thumb and other fingers stimulating 
the flanks of the test female. These stimulations were applied 
every 15 sec for a 5 sec duration until 10-5 sec stimulations 
had been applied to the test females. The testing was vid- 
eotaped and examined for the presence of lordosis in the test 
female. Lordosis, both in the manual stimulation test and the 
complex environment, was scored when the test female be- 
came immobile and displayed elevation of the nose and hind 
quarters. The weakest lordosis scored was a posture of the 
female in which the top of the head and back were parallel to 
the floor. The frequency that the female displayed lordosis to 
stimulation was determined, divided by 10 (the number of 
stimulations), and the resulting number multiplied by 100 to 
produce the measure termed lordosis quotient (LQ). 

The complex environment used in the present experiment 
consisted of three large circular arenas interconnected by an 
elevated passageway. The clear Plexiglas arenas were 60 cm 
in diameter and 45 cm high and each was connected to the 
passageway by its own three-step staircase (see [8], for 
greater detail). During behavioral testing one arena con- 
tained 3-5 sexually active males. Males were replaced when 
they ejaculated or slowed in copulation. The second arena 
contained three sexually passive males who had received 
bilateral lesions in the medial preoptic area. The passive 
males would investigate the test females but would not eng- 
age in copulatory acts. The last arena contained three 
ovariectomized (OVX) female rats with no hormone re- 
placement. Only the test females were allowed free entry to 
and egress from the arenas. The stimulus animals were rap- 
ped on the nose with a dowel rod whenever they attempted 
to leave their arenas. 

On the day preceding the first test in the complex en- 
vironment, the test females were adapted for approximately 
1 hr in a three-arena apparatus without stimulus animals 
present. Ten min before each behavioral test in the three- 
arena apparatus, each test female was placed in a barren 
complex environment for a 10 min adaptation period. The 
test females were then placed in the interconnecting pas- 
sageway of a three-arena apparatus with all stimulus animals 
present and behaviors were scored for 10 min by an observer 
using an Esterline Angus event recorder. 

During testing the following behaviors were scored: the 

copulatory acts of the active males and the accompanying 
lordotic or passive rejection behaviors of the test female; 
active rejection behaviors of the test female; and the occur- 
rence of the stereotyped posture of posing in which the test 
female orients her hindquarters toward the stimulus 
animal(s). The copulatory acts of the sexually active males 
are mounts, intromissions and ejaculations. Passive rejection 
is scored when the female allows the male to mount but the 
female makes nonlordotic movement during the male's 
copulatory act. Active rejection behaviors consist of the test 
female either rolling onto her back or fending with her 
forepaws in response to mount attempts by the active 
male(s). The test female may also avoid coital contacts by 
remaining under the bottom step of the staircase in the active 
male arena. A derived measure of lordotic ratio (LR) was 
computed and is defined as (the frequency of lordotic 
postures associated with masculine copulatory acts divided 
by the total number of masculine copulatory acts) x 100. 

RESULTS 

Within 24 hr of the first guanethidine injection all of the 
GUAN females displayed ptosis, a condition that persisted 
for the rest of the experiment. The GUAN females, when 
handled the day following their first guanethidine injection, 
also appeared qualitatively less active than the SAL females 
and did not struggle when being injected. One GUAN female 
appeared ill with acute respiratory difficulties following two 
days of guanethidine treatment and one SAL female devel- 
oped respiratory problems between Tests II and III. The 
data from both females were eliminated from statistical com- 
parisons. 

Mean body weights of the GUAN (= 10) and SAL (= 10) 
females through the course of the experiment are presented 
in Fig. 2. The groups did not differ in body weight on the day 
of the last EB injection preceding guanethidine injections nor 
did they differ at the time of the first EB injection following 
the onset of guanethidine injections. (Student's t-test for 
both comparisons). Data for the LQ of the two groups of 
females in response to manual stimulation are presented in 
Fig. 3. As for body weight there were no significant differ- 
ences between the two groups on LQ before or three days 
following the start of guanethidine injections (Student's t-test 
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FIG. 5. Mean frequency of intromissions and ejaculations received 
by the guanethidine- and saline-treated females during the drug 
(Tests I and II) and post-drug (Tests III and IV) phases of the exper- 
iment. Days that the tests occurred are indicated in Fig. t. Bar 
extensions indicate 1 SEM. 

for all comparisons). All subsequent statistical comparisons,  
except  where indicated, were made with 2 x 2x 2 analyses of 
variance with repeated measures on two factors. The re- 
peated measures were the Periods of the experiment (Drug 
and Post-drug) and the Tests within the periods (first and 
second reported tests of each period). 

Analysis of variance of  the body weight da(a for the 
weights two days before each of  the reported tests in the 
complex environment indicated both Period and Test main 
effects, F(1,18)=357.2, p<0.001,  and F(1,18)=159.3, 
p<0.001,  respectively,  indicating a progressive increase in 
weight for both groups. There was also a significant Drug x 
Period interaction, F(1,18)=6.58, p<0.05,  reflecting the rel- 
ative retardation of weight gain for the GUAN females dur- 
ing the Drug period. The sum of body weights for Tests I and 
II when compared between the GUAN and SAL females 
indicated that the SAL females were heavier than the GUAN 
females (Student 's  t-test; t(18)=2.92, p<0.01).  The groups 
did not differ significantly when their sum of  weights for 
Tests III and IV were compared.  

Analysis of  the LQ measure revealed main effects of  
Period, F(1,18)=8.05, p<0.05,  and Test, F(1,18)=9.89, 
p<0.01,  and a Period x Test interaction, F(l,18)=14.59, 
p <0.005. Against the progressive increase in the LQ meas- 
ure over  testing, the interaction effect indicates the greater 
rate of increase in LQ for the Drug Period. Comparisons of 
LQ collapsing over  drug treatment groups (GUAN and SAL) 
indicated that the females significantly increased on the LQ 
measure between Tests I and II (paired t-test; t(19)=3.69, 
p<0,005) but not between Tests III  and IV. 

Data for the frequency of mounts received by the females 
during the four tests in the complex environment are pre- 
sented in Fig. 4. Analysis of variance indicated a significant 
Drug effect, F(1,18)=4.79, p<0.05;  a Period main effect, 
F(1,18)=4.59, p<0.05,  and a Period x Test interaction, 
F(1,18)=7.34, p<0.05.  The GUAN females engaged in fewer 
mounts than the SAL females and there was an increase for 
both groups in the mount frequency between the periods. 
The Period x Test interaction indicates the relative stasis in 
the mount frequency (MF) measure over  the first two tests in 
contrast  to the increment in MF occurring between Tests III 
and 1V in the Post-drug period. Comparisons o f M F ,  collaps- 

ing over drug treatment, indicated no significant change in 
MF between Tests I snd II but the increase between Tests lII  
and IV approached significance (paired t-test; t(19)=2.04, 
p =0.053). 

The mean frequencies of  intromissions and ejaculations 
received during the four tests are presented in Fig. 5. Again 
there was a significant Drug effect, F(1,18)= 10.05, p<0.01,  
indicating that the GUAN females received fewer intromis- 
sions and ejaculations in comparison to the SAL females. 
There was also a Drug x Period interaction, F(1,18)=4.49, 
p<0.05,  reflecting approach of  the GUAN females toward 
control levels of intromission and ejaculation frequency 
(1EF) during the Post-drug period. Comparisons, between 
drug treatment groups, of the sum of IEF for tests within the 
periods indicated that the GUAN females received fewer 
intromissions and ejaculations than the SAL females during 
the Drug period (Student 's  t-test; t(18)=3.38, p<0.005) but 
the groups did not differ significantly during the Post-drug 
period. 

Data for the duration and frequency of entries to each of 
the three arenas are presented in Figs. 6 and 7, respectively. 
For  the measure of duration in the active male arena the 
Drug main effect only approached significance, 
F(1,18)=4.39, p<0.10,  however, there was a Period x Test 
interaction, F(1,18)=4.45, p<0.05.  Collapsing over drug 
treatment,  the comparison of Tests I and II indicated that the 
females displayed a significant decline in the duration spent 
with the active males (paired t-test, t( 19)=2.27, p<0.05)  and 
no significant difference between III and IV. There was a 
significant Drug effect, F(1,18)=4.75, p<0.05,  on the fre- 
quency of entries to the active male arena indicating the 
lower frequency of entries for the GUAN females in com- 
parison to the SAL females. On this behavioral measure 
there were also Period and Test main effects, F(1,18)= 26.28, 
p<0.001 ; F(I ,  18)= 11.87, p<0.01,  respectively, reflecting the 
gradual increase in frequencies of entry to the active male 
arena for both groups over testing. 

In addition to exits from the active male arena, there are 
other possible means of avoiding copulatory contacts in the 
complex testing apparatus: hiding under the bottom step and 
active rejection of the sexually active males. During Test I a 
few females from each treatment group displayed active re- 
jection for less than 10 sec each and one GUAN female 
displayed active rejection for 55 sec. Several females of both 
groups displayed under-step behavior in the active male 
arena with all of them spending less than 25 sec under the 
step except for one GUAN female who stayed under the step 
for 227 sec. There was no effect of drug treatment on the 
display of  these avoidance behaviors, indeed, by Test 11 the 
behaviors were rarely shown and both groups of females 
chiefly paced their coital contacts by avoiding the active 
male arena. 

Analyses of variance for the durations and frequencies of 
entry in the passive male and OVX female arenas revealed 
no Drug effects but significant Period main effects on the 
frequency of entry measure for both the passive male, 
F(1,18)=21.28, p<0.001, and OVX female arenas, 
F(I ,18)= 18.20, p<0.001. There was also a significant Test 
main effect for frequency of entry to the OVX female arena, 
F(1,18)=6.78, p<0.05.  These effects indicated the gradual 
increase in the frequency of entries over testing for both 
treatment groups. For  the duration in the passive male arena, 
the ANOVA also revealed a significant Period x Test in- 
teraction, F(I,18)=4.58, p<0.05.  The interaction reflected 
the increase in duration spent in the passive male arena that 
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FIG. 6. Mean time spent in each of the three large arenas by the FIG. 7. Mean frequency of entries into the three large arenas by the 
guanethidine- and saline-treated females during the drug (Tests I and guanethidine- and saline-treated females during the drug (Tests I and 
II) and post-drug (Tests III and IV) phases of the experiment. Days II) and post-drug (Tests III and IV) phases of the experiment. Days 
that the tests occurred are indicated in Fig. 1. Bar extensions indi- that the tests occurred are indicated in Fig. 1. Bar extensions indi- 
cate 1 SEM. cate 1 SEM. 

occurred between Tests I and II. Comparisons with the 
paired t-test, collapsing over treatment groups, did not indi- 
cate that these differences between tests within periods were 
significant. 

A priori planned comparisons were also made to examine 
the preference of the test females for proximity to the pas- 
sive males in comparison to the OVX females. Paired t-tests 
for the durations spent with the passive males and OVX 
females were performed for each group on each test. Only 
the GUAN females on Tests II, t(9)=5.49,p<0.005, and Test 
III, t(9)=2.30, p<0.025, displayed a significant preference in 
seeking proximity to passive males rather than OVX 
females. 

Data for the total frequency of poses displayed are pre- 
sented in Table 1. Analysis of the pose frequency measure 
indicated a Period × Test interaction, F(1,18)=4.44, p <0.05, 
reflecting the high pose frequency for both groups on Test II. 

Data for the mean LR for each of the tests are presented 
in Table 1. Since an LR is only computed for an animal when 
they receive at least one copulatory act, the number of 
females for which an LR can be computed varies from test to 
test, and consequently, a Student 's t-test was used to 
analyze the LRs of each test. Only on Test I did the treat- 
ment groups differ with the GUAN females displaying a sig- 
nificantly lower mean LR than the SAL females, t(15)= 3.18, 
p<0.005. On all the mounts of Test I during which the 
GUAN and SAL females failed to display lordosis, the test 
females displayed passive rejection. 

DISCUSSION 

Guanethidine treatment did not alter the behavior of the 
females on a standard test of feminine copulatory behavior 
(the lordotic frequency to manual stimulation), however, the 
drug treatment did influence reproductive behavior when the 
females were tested in a situation that allowed them to pace 
their contacts with stimulus animals. In the complex en- 
vironment the GUAN females engaged in fewer mounts and 
intromissions plus ejaculations in comparison to the SAL 
females. The GUAN females entered the active male arena 
less frequently than the SAL females. 

There is evidence for some biochemical and functional 
recovery following chronic treatment with the dosage of 
guanethidine used in the present experiment which may be 
due both to a loss of the acute pharmacological effects of 
guanethidine following cessation of guanethidine treatment 
and to a possible regeneration from actual structural damage 
to cells. Recovery continues from the first to the third month 
following cessation of guanethidine treatment and the re- 
covered physiological functions remain stable thereafter 
[19]. There was evidence of some recovery of function on the 
intromission plus ejaculation frequency measure between 
the Drug and Post-drug periods of the present study. The 
GUAN females did not differ from the SAL females in the 
frequency of intromissions plus ejaculations received during 
the Post-drug portion of the study. Due to the fluctuations 
between tests in the number of animals that received coital 
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TABLE 1 
MEANS (-+S.E.M.) OF THE LORDOTIC RATIO AND POSE FREQUENCY DISPLAYED BY 

FEMALES DURING THE FOUR TESTS IN THE COMPLEX ENVIRONMENT 

Behaviors 

Lordotic Ratio Pose Frequency 

Tests Tests 

Treatment I II llI IV 1 II III IV 

Guanethidine 
Mean 45.8 100.0 96.4 83.0 8.3 22.5 11.3 9.4 
S.E.M. 20.8 0.0 2.0 5.3 3.8 9.2 4.4 3.3 
n 6 5 9 10 10 10 10 10 

Saline 
Mean 94.3 97.1 100.0 89.6 9.6 17.3 10.0 8. I 
S.E.M. 2.9 1.6 0.0 2.9 2.7 7.4 2.3 2.6 
n 10 9 9 10 10 10 10 10 

acts, the lordosis measure in the complex environment was 
evaluated with t-tests rather than with an analysis of vari- 
ance. There was not a general influence of GUAN treatment 
on the LR measure but rather an influence of the drug on the 
first test of the Drug Period. The specificity of the LR change 
to the first test could have been due to temporal changes in 
physiological responses to the drug treatment. An alternative 
hypothesis arises from the observation that both groups of 
females had reductions from Test I to Test II in the duration 
spent with the active males. During the first test in the com- 
plex environment both the GUAN and SAL females ap- 
peared relatively inefficient in pacing the frequency and in- 
tensity of coital contacts. At the first test rather than using 
absence from the active male arena to pace contacts, the 
females used more proximal strategies such as movement 
before and during the coital contact to modify the intensity of 
completeness of the coital contacts. Thus, the display of a 
lowered lordotic ratio was not consistently related to drug 
treatment but was associated with changes in the behavioral 
strategies used in pacing coital stimulation. A lowered LR 
could have contributed to the GUAN females' reduction of 
intromissions plus ejaculations received on the first test 
since the female's assumption of the lordotic posture is nec- 
essary for penile insertion into the vagina. 

The within-group comparisons of durations spent in the 
passive male and OVX female arenas revealed that only the 
GUAN females displayed a significant preference for the 
passive male arena and then only on Tests II and III. The 
GUAN females provide a distinct contrast to the behavior of 
ovariectomized female rats receiving estrogen treatment 
without progesterone. The EB-alone females, as the GUAN 
females, engage in few coital contacts, however, the EB- 
alone females display a preference for proximity to the 
stimulus females when tested in the complex environment 
[8]. It should be noted that Tests II and III were also the tests 
during which the GUAN females spent the shortest duration 
with the active males suggesting that the GUAN females 
may have found some aspects of contact with gonadally in- 
tact males attractive and may have spent more time with the 
passive males to compensate for their brief durations in the 
active male arena. The EB-alone females apparently find any 

contact with gonadally intact male rats relatively undesirable 
[8]. 

As previously observed with this dosage of guanethidine 
[19], ptosis persisted following cessation of guanethidine 
treatment, however, body weight differences did not persist 
in the present study. Ptosis, following sympathetic damage, 
is related to paralysis of the smooth muscle of Horner in the 
upper eyelid [12]. The surviving GUAN females appeared in 
good health throughout the experiment, however, their gen- 
eral levels of muscle tension when being handled seemed 
qualitatively reduced. 

The effects of guanethidine treatment appear to be princi- 
pally upon the peripheral nervous system with no evidence 
for changes in central noradrenergic activity following sys- 
temic treatment nor is tyrosine hydroxylase activity altered 
in the adrenals with the present dosage [19]. The mech- 
anisms through which altered autonomic activity might in- 
fluence copulatory pacing can be examined from three per- 
spectives: (1) integrity of balance within the autonomic 
nervous system (ANS); (2) potential specificity of organ sys- 
tems affected; and (3) the nature of proximal mechanisms 
affected by altered ANS activity. Firstly, it is possible that 
any imbalance in function between sympathetic and 
parasympathetic portions of the autonomic nervous system 
may alter copulatory pacing in the female rat. It is certainly 
premature to interpret the present data as indicating that the 
activity of sympathetic neurons increases the frequency of 
copulatory contacts sought by female rats. Regarding the 
second concern, the present technique can not discern if 
sympathetic innervation to specific tissue/organ systems is 
crucial to produce the observed disruption of pacing. Lastly, 
there are potential mechanisms by which alterations in the 
ANS might influence copulatory pacing. One such mech- 
anism is through changes in sensory processing. Sensory 
information concerning the quality and intensity of periph- 
eral stimulation contributes to the pacing of copulatory con- 
tacts by female rats [2,10]. The ANS may influence both 
sensory systems [14] and skeletal muscle activity [3], in ad- 
dition to its direct control of visceral and vascular systems. 

The likelihood that the behavioral effects of guanethidine 
administration are mediated through its sympatholytic action 
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p rov ides  a cau t iona ry  no te  w h e n  in te rp re t ing  the  b e h a v i o r a l  
resu l t s  of  o the r  expe r i m en t a l  m a n i p u l a t i o n s  t ha t  affect  au- 
t o n o m i c  funct ioning.  T he  ef fec ts  o f  sys t emic  adm i n i s t r a t i on  
o f  no rad rene rg i c  drugs  upon  femin ine  copu la to ry  b e h a v i o r  
a p p e a r  to be  c o m p l e x  and,  at p resen t ,  i ncons i s t en t  us ing  
t rad i t iona l  m e a s u r e s  o f  f emin ine  copu la to ry  b e h a v i o r  in the  
rat  [I ,  7, 13]. I so la t ion  of  no rad rene rg i c  man ipu l a t i ons  to the  
cen t ra l  n e r v o u s  s y s t e m  (CNS)  still l eaves  open  the  
poss ibi l i ty  tha t  it is the  a l t e ra t ion  in the  C N S regula t ion  of  
a u t o n o m i c  ba l ance  tha t  is c rucia l  for  the  behav io ra l  ef fects  of  
the  e x p e r i m e n t a l  man ipu la t ions .  H y p o t h a l a m i c  areas ,  in 
par t icu la r ,  rece ive  no rad rene rg i c  i nne r va t i on  [17] and  have  
been  impl ica ted  in b o t h  the  con t ro l  of  a u t o n o m i c  func t ion  
[16] and  the cont ro l  of  feminine  sexual  behav io r  (for a review,  
[21]). D e m o n s t r a t i o n  of  r e d u c e d  s ym pa t he t i c  ac t iv i ty  follow- 
ing les ions  of  the  v e n t r o m e d i a l  h y p o t h a l a m u s  ( V M H )  [24] 

and  r ecen t  work  in the  p r e s e n t  l abo ra to ry  indica t ing  that  
V M H  les ions  p roduce  some  o f  the  behav io ra l  ef fects  ob-  
s e rved  wi th  ch ron ic  admin i s t r a t i on  of  guane th id ine  [9] poin t  
to the  poss ibi l i ty  tha t  V M H  les ions  may  inf luence  femin ine  
copu la to ry  b e h a v i o r  par t ia l ly  t h rough  effects  upon  the  au- 
t onomic  n e r v o u s  sys tem.  
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