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Table 1

Duration (Sec) of Pauses and Whole Body Withdrawals/

Session

(Methyl-Atropine)

Cat # Vehicle 30 ug 100 ug
151 Pauses: 1055 75 92.:25 106.00
Withdrawals: 20425 1500 255.75
Total: 126.00 93.25 361.75
152 Pauses: 1.75 0.00 1.50
Withdrawals: 0.00 0.00 0.00
Total: 1.75 0.00 1.50
163 Pauses: 20.50 310475 355,00
Withdrawals: 0.00 5275 24,75
Total: 20.50 363.50 379.75
164 Pauses: 54.50 54.50 331.00
Withdrawals: 6.25 0.00 118.25
Total: 60.75 54.50 449,25
165 Pauses: 23475 21.00 13.50
Withdrawals: 0.00 0.00 0.00
Total: 21,75 21.00 13.50
Total Pauses: 204.25 478.50 807.00
Total Withdrawals: 26.50 53.75 398.75
Totals: 230,75 53225 1205.75
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Figure lb also shows that atropine produced a decrease in the
rate of swiping, F(2,8) = 7.324, p < .05 (mean rates: Vehicle =
21.20; 30 ug = 15.60; 100 ug = 10.40). A post-hoc Tukey Test indi-
cated that the rate of swiping under the high dose of atropine was
less than under vehicle, but not different from the low dose.

Incidental Observations

Also of interest was the effect of atropine on the pattern of
eating the carcass. When tested with vehicle, all of the cats im-
mediately began eating the mouse following a killing bite. Generally,
the carcass was eaten in a cephalocaudal sequence, with little, if
any pausing. With atropine, the pattern of eating was very different.
Of the five cats tested, two (cats 163 and 164) displayed dry mouth
symptoms (excessive licking) with the high dose of atropine, and
failed to eat any of the carcass. Instead, they picked up the car-
cass, dropped it after brief contact, and then walk;d away. The
three other cats (cats 151, 152, and 165) ate only a small portion
of the carcass in one of two tests with the high dose of atropine.

In these instances, eating was confined to the exposed (and, hence,
moist) areas of the carcass. When these moist regions were consumed,
the cats ceased to eat the remainder of the mouse. At the high

dose, then, atropine seemed to produce debilitating side effects,
which suggested that some of the drug had crossed the blood-brain
barrier and had entered the periphery.

Effects of Carbachol on Withdrawal Behaviors

Contrary to prediction, a repeated measures analysis of vari-

ance revealed no significant differences in latency to kill between
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carbachol and vehicle, F(2,6) = .764, p < .25 (mean latencies [min]:
Vehicle = 3.29; .5 ug = 4.28; 1.0 ug = 4.31).

As with atropine, however, carbéchol did produce significant
changes in the qualitative pattern of attack. As shown in Figure 2a
(p. 29), the primary effect of carbachol was an increase in the per-
centage of head/upper torso retractions, F(2,6) = 10.90, p < .01
(mean percentages: Vehicle = 40; .5 ug = 62; 1.0 ug = 63). Figure 2a
also depicts a slight decrease in the proportion of seizing with
carbachol. Although this trend was not statistically significant,
the inhibitory effect of carbachol upon seizing was apparent in the
behavior of some of the cats. For example, with the vehicle, the
cats generally seized and held the mouse in the mouth, and delivered
a killing bite shortly thereafter. With carbachol, however, the
cats would release the grasp and briskly retract the head and upper
torso following mouth contact. After several such bite attempts
(often occurring rapidly in succession), the cats would seize the
mouse firmly in the jaws and would execute a killing bite.

Carbachol failed to produce further effects on seizing, swiping,
pausing, or tossing. In addition, no differences in consuming the
carcass, or in general level of irritability were observed with

carbachol.
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GENERAL DISCUSSION

The present study was intended to examine the effects of atro-
pine, an anticholinergic, and carbachol, a cholinomimetic, on with-
drawal behaviors involved in feline predatory attack. It was pre-
dicted that atropine would facilitate attack by attenuating the
tendency to withdraw, while carbachol would increase the tendency to
withdraw. Briefly, it was found that carbachol produced an increase
in the percentage of head and upper torso retractions, as well as
a slight inhibition of seizing. Atropine, on the other hand,
decreased the percentage of head and upper torso retractions and
the rate of swiping.

In addition, atropine produced slight increases in latency to
kill the prey, as well as excessive licking (dry mouth) and inhibi-
tion of eating the mouse. Moreover, there was an increase in the
amount of pausing and whole body withdrawals with atropine. Taken
collectively, these data suggest that the principle effect of
atropine was a general, non-specific suppression of all behaviors.
This raises an important issue concerning the results obtained in
the present study. Specifically, these general suppressive effects
were observed in iil cats tested; regardless of the extent of the
cannula track (i.e., whether in the VMH or through the VMH to the
ventral-most portion of the brain), the behavioral effects of
atropine were essentially equivalent for all subjects. Because it
appears that atropine entered the periphery and produced

30
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debilitating side effects in all animals tested (including those
with cannulas in the ventromedial nucleus), the guestion arises as
to whether or not it is possible to restrict the effects of methyl
atropine to the brain. It might therefore be desirable to aim the
cannula at a site lying slightly dorsal to the VMH to insure more
direct stimulation of this area, and to increase the probability of
confining the drug effects solely to the brain.

The major hypotheses in the present study were based upon
results obtained in a previous study (Wolgin & Servidio, 1979), in
which atropine, given in combination with the benzodiazepine oxazepam,
facilitated attack primarily by decreasing withdrawal and increasing
mouth contact with the mouse. The finding that intracerebral injec-
tions of atropine alone were ineffective in reducing latencies to
kill suggests that the presence of oxazepam may be critical for the
expression of the anticholinergic effect. In light of this, it is
worth noting that other investigators have reported nonsignificant
effects of atropine on mouse killing. Lonowski and his colleagues
(Lonowski, Levitt, & Larson, 1973), for example, found that atropine
injected into either septal or anterior hypothalamic sites was
ineffective in altering baseline latencies to kill in rats, while
carbachol reliably inhibited mouse killing. Thus, it appears that
cholinergic systems may, in fact, be unique, in that they are often
resistant to the reciprocal effects of agonistic and antagonistic
drugs. Further studies investigating the behavioral consequences
of cholinergic stimulation and blockade are needed to address this

question.
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