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FIG. I. (a) Mean peak changes in hypothalamic temperature and (b) 
mean number of 22 kHz bouts following each of two !CV infusions 
of PGE2 and one ICV infusion of saline. The infusions were sepa
rated by an interval of at least two days. Vertical lines indicate 
±SEM. Paired I-test. 

(hereafter referred to as "saline"). Both the drug solution 
and the saline solution were aliquotted and then stored in a 
freezer until used. 

All tests were conducted in the dark phase of the 12L: 12D 
cycle. Prior to injection, each male was habituated to a 
semi-circular arena for at least 15 minutes. After the animal's 
temperature had stabilized for at least five consecutive min
utes, he was taken from the arena, the top of his cannula was 
removed, and an irtjection cannula, connected by silastic tub
ing to a microliter syringe, was inserted into the guide can
nula. 10-12 µ.l of solution (10-12 µ.g of PGE2 or 10-12 µ.l of 
saline) was infused at the rate of 12 µ.I/min. Following infu
sion, the animal was returned to the arena. 

The Thy of each animal was recorded each minute for 45 
minutes. Concurrently, we recorded the number of 22 kHz 
bouts using two Mini Bat-Detectors (QMC, Ltd., London) 
tuned to a range of 20-30 kHz. We defined a "bout" as the 
occurrence of a 22 kHz vocalization with any 5-second interval. 
There was, therefore, a maximum of 12 bouts/minute. 

Each animal was infused on three different occasions, on 
two occasions with PGE2 and on one with saline. For all but 
one animal, the control infusion was interposed between the 
two drug infusions. All infusions were separated by an inter
val of at least two days. 

Histology was performed on the brains of three of our 
rats. Placement of the thermosensors within the rostral 
hypothalamus was confirmed for all three brains. Two of 
these brains were also checked and confirmed for proper 
cannula placement within the cerebral aqueduct. 

RESULTS AND DISCUSSION 

Figure la shows that PGE2 had its expected hypothalamic 
effect: infusion of the prostaglandin elevated Thy to a level 
significantly above that reached by the infusion of saline 
alone. Figure lb  shows that PGE2 also elicited a significant 
increase in the number of 22 kHz vocalizations. 

To determine whether the number of vocalizations emit
ted was related to changes in hypothalamic temperature, we 
combined the data of the two PGE2 infusions for each animal 
and, across animals, calculated mean hypothalamic tempera
ture and mean number of 22 kHz bouts during each 5-minute 
period of observation. These data are presented in Fig. 2. It

is evident that the number of vocalizations emitted increased 
with increases in Thy, reached a peak when Thy was maximal 
and then decreased rapidly as T hY slowly cooled. 
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FIG. 2. Mean changes in hypothalamic temperature (clear bars) and 
mean number of 22 kHz bouts (hatched bars) following the ICY 
infusion of PGE2 • Data are for 8 animals with two tests per animal. 
Vertical lines indicate ±SEM. 

Although ultrasonic "calling" can be evoked in the iso
lated male through the elevation of hypothalamic tempera
ture, nonetheless the relationship between temperature and 
calling is highly variable. Of the 16 PGE2 trials, 5 (31%) were 
"silent", and, indeed, one of our males failed to produce a 
single vocalization following either his first or second PGE2 

infusion. In contrast, another PGE2 male emitted 327 bouts, 
or, in other words, he vocalized for 27 consecutive minutes; 
following ejaculation, a male rarely vocalizes for more than 5
consecutive minutes (cf. [ 4]). It seems reasonable to con
clude that while hypothalamic heating is related to 22 kHz 
calling, hypothalamic heating alone is not sufficient to evoke 
calling. 

EXPERIMENT 2: BRAIN HYPOTHERMIA AND THE 22 
kHz VOCALIZATION 

We now know that the 22 kHz vocalization can be 
evoked in the isolated male simply by elevating hypo
thalamic temperature. The question that next arises 
is whether males made to sustain a lower-than-normal 
hypothalamic temperature would show little or no calling, 
even when ejaculating normally. 

Sodium salicylate has been shown to induce a significant 
reduction in body temperature in afebrile rats under both 
thermoneutral (23°C) and cold (5°C) environmental condi
tions [ 16, 20, 21]. Expecting sodium salicylate to lower hypo
thalamic temperature as well, we injected this aspirin-like 
drug into males given access to receptive females and during 
each of three post-ejaculatory intervals we monitored 22 kHz 
calling. 

METHOD 

We used six sexually experienced male Wistar rats, 125-
135 days of age. As in Experiment l, each male carried a 
telemetric thermosensor stereotaxically positioned in the 
rostral hypothalamus. 

Sodium salicylate (Mallinckrodt) solutions were prepared 
by dissolving 2 mg of salicylate in 7 ml of 0.9% sterile saline. 
The control solution was sterile saline alone. Both solutions 
were aliquotted and refrigerated until used. 

Testing was carried out in a semicircular arena during the 
dark phase of the 12L: 12D cycle. After 15 minutes of 
habituation to the arena, each male was injected IP with either 
300 mg/kg of sodium salicylate or an equivalent volume of 
sterile saline. Ninety minutes later, a female in natural 
proestrous was introduced in the arena and the male was 






