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OLIVETO, A. H., B. L. SLIFER AND L. A. DYKSTRA. Tripelennamine fails to enhance the morphine-like stimulus
effects of pentazocine. PHARMACOL BIOCHEM BEHAYV 29(2) 397-401, 1988.—The effects of tripelennamine alone and
in combination with morphine or pentazocine were examined in pigeons trained to discriminate between morphine (5.6
mg/kg, IM) and saline under a fixed ratio 30 schedule of food presentation. Tripelennamine (0.3-10.0 mg/kg) produced only
saline-appropriate responding and dose-related decreases in response rates. When administered alone, both morphine
(0.3-10.0 mg/kg) and pentazocine (1.0-30.0 mg/kg) produced dose-related increases in morphine-appropriate responding
and dose-related decreases in response rates. When tripelennamine (0.3, 1.0 mg/kg) was administered in combination with
morphine, the morphine dose-effect curve was not altered. Additionally, when tripelennamine (0.3, 1.0, 1.7 mg/kg) was
administered in combination with pentazocine, tripelennamine did not alter the extent to which pentazocine produced
morphine-appropriate responding. There was some suggestion that tripelennamine attenuated the effects of high doses of
pentazocine; however, this effect did not occur in all pigeons. These results suggest that tripelennamine does not enhance
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the morphine-like discriminative stimulus properties of pentazocine in the pigeon, as it does in the rat.

Drug discrimination Tripelennamine Pentazocine

Pigeons Morphine

PENTAZOCINE, a mixed-action opioid agonist-antagonist
[9], has a history of abuse in combination with the
antihistamine tripelennamine (e.g., (4, 10, 11, 14]). This
combination is known as ‘‘T’s and Blues’’ [10, 11, 14]. Users
of ““T’s and Blues’’ report that tripelennamine potentiates
pentazocine’s euphoric or morphine-like effects and re-
duces its dysphoric effects [12]. Investigations which exam-
ined the interaction of pentazocine and tripelennamine in
laboratory animals generally have agreed with these subjec-
tive reports. For instance, tripelennamine potentiates the
antinociceptive activity of pentazocine [2, 7, 8, 23, 25], and
enhances pentazocine's effects on the threshold for self-
stimulation behavior in rats [24]. To date, the mechanism by
which tripelennamine potentiates the behavioral effects of
pentazocine is unclear.

Inasmuch as the discriminative stimulus properties of
drugs tend to correlate well with their subjective effects, a
few researchers have employed drug discrimination proce-

dures to determine whether tripelennamine might also alter
the discriminative stimulus properties of pentazocine. In
general, it has been shown that tripelennamine enhances the
morphine-like discriminative stimulus effects of pentazocine
in rats trained to discriminate between morphine and saline
[19,20]. In contrast, we previously reported that tripelen-
namine did not alter the discriminative stimulus effects of pen-
tazocine in pigeons trained to discriminate pentazocine from
saline [22]. Thus, to investigate further the effects of tripelen-
namine on the discriminative stimulus properties of pen-
tazocine, the present study was conducted to examine the
discriminative stimulus properties of tripelennamine alone
and in combination with morphine or pentazocine in pigeons
trained to discriminate between morphine and saline.

METHOD
Animals

Three adult male White Carneaux pigeons were housed
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individually and maintained at approximately 80% free-
feeding weights. Their diet consisted of mixed grain and was
supplemented with oyster shells. Water was freely available
in the home cage. All pigeons were drug naive at the begin-
ning of the study.

Apparatus

Experimental sessions were conducted with a standard
pigeon operant intelligence panel contained inside a venti-
lated, sound-attenuating chamber which has been described
previously [1]. Continuous white noise was presented
through a speaker located inside the enclosure. A recessed
key, illuminated by a red light, was mounted 25 ¢cm above a
grid floor on each side of the front panel of the chamber.
When a key was pecked, an audible click was produced and
a response was recorded. A food hopper for the presentation
of grain was accessible through an opening near the floor in
the middle of the front panel. A white houselight was located
in the upper right-hand corner of the rear chamber wall and
was illuminated during the experimental session. During the
4-sec access to grain, key- and house-lights were extin-
guished and a white light bulb illuminated the grain. Pro-
gramming and recording equipment were located in an adja-
cent room.

Training Procedure

Pigeons were trained to discriminate between saline and
morphine under a fixed ratio (FR) 30 schedule of food pre-
sentation. On each training day, pigeons were administered
either morphine or saline according to a double alternation
schedule (DD, SS, D . . .). Following morphine administra-
tion, the completion of 30 responses on one of the two keys
was followed by 4-sec access to grain; after saline adminis-
tration, the completion of 30 responses on the other key was
followed by 4-sec access to grain. If the pigeon switched
keys before the ratio was completed, the ratio requirement
was reset. Sessions were conducted S days a week and were
20 min in duration.

At the beginning of the study, 10.0 mg/kg of morphine was
selected as the training dose. Initially, this dose greatly re-
duced rates of responding in 2 pigeons, and eliminated re-
sponding in a third. Tolerance to these rate-decreasing ef-
fects did not develop in all pigeons. Thus, after 3040 train-
ing sessions at 10 mg/kg of morphine, the training dose was
decreased to 5.6 mg/kg. Training continued until the follow-
ing 2 criteria were met for 10 consecutive sessions: the
number of responses made before the first reinforcer was not
greater than 59, and the percentage of responses emitted on
the appropriate key for the entire session was not less than
85%. During dose-effect curve determinations, training con-
tinued 3 times a week and test sessions were conducted on
Tuesdays and Fridays, provided that the performance met
criteria on the previous day. During test sessions, responses
on either key were reinforced; otherwise, test sessions and
training sessions were the same in all respects.

Dose-Effect Curve Determinations

Once a pigeon met the criteria, dose-effect curves for the
following drugs were determined: morphine (0.3-10.0 mg/kg)
alone, tripelennamine (0.3-10.0 mg/kg) alone, and morphine
in combination with tripelennamine (0.3, 1.0 mg/kg). Subse-
quently, the dose-effects curves for morphine and tripelen-
namine alone were redetermined. Then the dose-response
curves for pentazocine (1.0-30.0 mg/kg) alone and for pen-
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TABLE 1

THE EFFECTS OF TRIPELENNAMINE ON PERCENT MORPHINE-
KEY RESPONDING (%°MKR) AND ON PERCENT SALINE RESPONSE
RATE (%SRR)

Dose (mg/kg) ZeMKR* %SRR*

S 0.0 (0.00) 107.3 (2.58)
0.3 0.0 (0.00) 109.8 (1.46)
1.0 0.0 (0.00) 87.9 (18.45)
3.0 0.0 (0.00) 38.9 (22.37)

10.0 0.01 12.8 (12.75)

*Data represent the mean (+S.E.) performance of three pigeons,
except at 7. where data represent the performance of one pigeon.

tazocine in combination with tripelennamine (0.3, 1.0, 1.7
mg/kg) were determined.

Morphine sulfate (N.I.D.A., Rockville, MD) and
tripelennamine hydrochloride (Geigy Pharmaceuticals,
CIBA-GEIGY Corp., Summit, NJ) were dissolved in saline.
Pentazocine base (Sterling-Winthrop Research Institute,
Rensselaer, NY) was dissolved in a saline solution, to which
a few drops of lactic acid were added. All doses of morphine
and tripelennamine were expressed in terms of the salt.
Doses of pentazocine were expressed in terms of the base.
Injections were administered intramuscularly into the breast
muscle in a 0.5 ml/kg volume 15 min before the experi-
mental session. Within each series of drug tests, doses were
administered in an ascending and descending order, with two
determinations of each dose and of vehicle in every pigeon.

Data Analysis

The data are expressed as the percentage of overall re-
sponses emitted on the drug-appropriate key. Rates of re-
sponding are expressed as percent of saline response rate.
Saline response rates represent the mean of rates of respond-
ing on saline training days during the 10-day period in which
the training criteria were met.

RESULTS

All pigeons learned to discriminate between morphine
(5.6 mg/kg) and saline. The number of sessions required for
each pigeon to meet the training criteria ranged from 20-32.
Mean saline control rates of responding in individual pigeons
ranged from 88.13 to 132.09 responses per min, and generally
were consistent throughout the study.

The effects of tripelennamine alone on morphine-
appropriate responding and on rates of responding are shown
in Table 1. It can be seen that all doses of tripelennamine
produced saline-appropriate responding, while decreasing
rates of responding in a dose-related manner. At the highest
dose (10.0 mg/kg), tripelennamine eliminated responding in 2
of the 3 pigeons.

Figure 1 shows dose-effect curves for morphine alone and
in combination with tripelennamine. It can be seen that mor-
phine produced dose-related increases in responding on the
morphine-appropriate key, as well as dose-related decreases
in rates of responding. Complete morphine-appropriate re-
sponding was first produced by 5.6 mg/kg of morphine, a
dose which decreased response rates to approximately 65%
of control. When morphine was administered in combination
with either 0.3 or 1.0 mg/kg of tripelennamine, rates of re-
sponding and percent morphine-appropriate responding did
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FIG. 1. Dose-effect determinations for morphine alone (®) and in
combination with 0.3 () or 1.0 (A) mg/kg of tripelennamine in pi-
geons trained to discriminate between 5.6 mg/kg morphine and
saline. The top panel shows the percent of morphine-appropriate
responding over the entire session as a function of the dose of mor-
phine. The bottom panel shows the effects of morphine alone and in
combination with tripelennamine on rate of responding, expressed
as the percent of responding during saline training sessions. Points
above 'V represent percent morphine-appropriate responding (top
panel) or percent saline rate of responding (bottom panel) during test
sessions in which saline alone or in combination with tripelennamine
was administered. Brackets represent standard errors. Each dose
was determined twice in each pigeon; all points represent the group
mean of individual averages.

not differ from those produced by morphine alone.

The dose-effect curves for morphine alone and tripelen-
namine alone were redetermined prior to the administration
of pentazocine (data not shown). Each dose-effect curve was
similar to the initial determination, in terms of both the de-
gree of morphine-appropriate responding as well as the rate
of responding produced at each dose.

The dose-response curves for pentazocine alone and in
combination with tripelennamine (0.3, 1.0, 1.7 mg/kg) are
shown in Fig. 2. It can be seen that pentazocine produced
dose-related increases in responding on the morphine-
appropriate key and dose-related decreases in response
rates. Morphine-appropriate responding was produced at
10.0 mg/kg of pentazocine and response rates were de-
creased to 80% of control. When a fixed dose of tripelen-
namine was administered in combination with pentazocine,
rates of responding did not differ from those produced by
pentazocine alone. In addition, the percentage of responses
on the morphine-appropriate key was not greater when
tripelennamine was combined with pentazocine. Indeed,
there was some suggestion that tripelennamine (0.3, 1.7
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FIG. 2. Dose-effect determinations for pentazocine alone (@) and in
combination with 0.3 ((), 1.0 (A) or 1.7 (O) mg/kg of tripelennamine
in pigeons trained to discriminate between 5.6 mg/kg morphine and
saline. The top panel shows the percent of morphine-appropriate
responding over the entire session as a function of the dose of pen-
tazocine. The bottom panel shows the effects of pentazocine alone
and in combination with tripelennamine on rate of responding, ex-
pressed as the percent of responding during saline training sessions.
Points above "'V’ represent percent morphine-appropriate respond-
ing (top panel) or percent saline rate of responding (bottom panel)
during test sessions in which pentazocine vehicle alone or in combi-
nation with tripelennamine was administered. The number of as-
terisks (*) above each data point represents the number of pigeons
whose rate of responding was too low (i.e., completed less than 1
ratio/session for both dose determinations) to include the data for
morphine-appropriate responding. Other details are as described in
Fig. 1.

mg/kg) attenuated the morphine-like discriminative stimulus
effects of higher doses of pentazocine. For instance, the
highest dose (1.7 mg/kg) of tripelennamine examined in
combination with 10.0 mg/kg of pentazocine decreased the
percentage of morphine-appropriate responding from 92% to
58%; however, the attenuation of pentazocine’s morphine-
like effects did not occur in all pigeons.

DISCUSSION

In the present study, the discriminative stimulus effects
of morphine did not generalize to the antihistamine tripelen-
namine, which is in agreement with previous reports about
tripelennamine’s discriminative stimulus properties in rats
[19,20]. In contrast, the morphine discriminative stimulus
generalized completely to pentazocine. This is also in keep-
ing with a number of studies which have reported either
complete [17,18] or partial generalization to pentazocine in
morphine-trained rats, monkeys and pigeons [5, 13, 16, 19,
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20]. The fact that pentazocine does not always produce
complete generalization with morphine may be related to the
dose of morphine employed as a discriminative stimulus. For
example, Herling ez al. 5] have found that morphine’s dis-
criminative stimulus properties do not generalize completely
to pentazocine in pigeons trained to discriminate 10.0 mg/kg
of morphine from saline; however, in the present study in
which complete generalization occurred between morphine
and pentazocine, pigeons were trained to discriminate 5.6
mg/kg morphine from saline. Indeed, other studies have re-
ported that training dose is an important determinant of gen-
eralization between mu agonists and mixed-action opioid
agonist/antagonists, such as cyclazocine [3,18] and nal-
buphine [18]. Overall, such a variety of results serves to
illustrate the complexity of pentazocine’s discriminative
stimulus properties.

In general, tripelennamine did not enhance morphine’s
discriminative stimulus properties as had been reported
previously in rats [19]. Similarly, tripelennamine did not
enhance the morphine-like discriminative stimulus proper-
ties of pentazocine. Indeed, there was some suggestion that
tripelennamine attenuated the morphine-like discriminative
stimulus properties of higher doses of pentazocine. This is in
contrast to previous studies that have shown that pen-
tazocine’s morphine-like discriminative stimulus properties
can be enhanced by tripelennamine [19,20]. The reason for
this discrepancy is unclear. One possibility concerns differ-
ences in the degree to which pentazocine alone produced
morphine-appropriate responding. For example, those
studies which report an enhancement of pentazocine’s
morphine-like discriminative stimulus effects following
tripelennamine also report incomplete generalization be-
tween pentazocine and morphine [19,20]. Thus, the degree to
which pentazocine alone produces morphine-like responding
may be an important determinant of the effects of pen-
tazocine in combination with tripelennamine.

Species differences may also account for the fact that
tripelennamine did not enhance pentazocine’s discriminative
stimulus properties in morphine-trained pigeons, whereas it
has been reported to enhance the discriminative stimulus
properties of pentazocine in morphine-trained rats [19,20]. In
this context, it is interesting to note that the discriminative
stimulus effects of other opioids also differ between pigeons
and rats. For example, pigeons differ from rats in their ability
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to discriminate ethylketocyclazocine from morphine [6].
Moreover, when tripelennamine/pentazocine combinations
have been examined in rats and pigeons trained to discrimi-
nate between a sigma/PCP-like agonist such as
N-allylnormetazocine or phencyclidine and saline, tripelen-
namine has been shown to attenuate the N-
allynormetazocine-like discriminative stimulus properties of
pentazocine in rats [19], whereas it did not alter the dis-
criminative  stimulus effects of phencyclidine in
phencyclidine-trained pigeons (unpublished observations) or
pentazocine in pentazocine-trained pigeons [22]. As a whole,
these previous results and those of the present study suggest
that the mechanism of action of these compounds may be
different in the pigeon than in the rat. At the very least, these
results confirm the importance of cross-species comparisons
when drawing conclusions about the discriminative stimulus
properties of pharmacological compounds.

One point which has been reported in previous studies of
pentazocine-tripelennamine interactions concerns the en-
hancement of pentazocine’s effects following the adminis-
tration of various dose combinations of tripelennamine and
pentazocine. For instance, Shook and colleagues [20] report
that combinations of pentazocine and tripelennamine in
dose ratios of 10:1 and 3:1 potentiated pentazocine’s effects
on morphine-appropriate responding in morphine-trained
rats. Moreover, in experienced drug users the pentazocine-
tripelennamine dose ratio of 80:50 produced greater
morphine-like effects than either drug alone or other dose
ratio combinations (40:50, 40:100, 80:100) administered [12].
These dose ratios are similar to those preferred by street
users [12, 15, 21]. In contrast, in the present study none of
the pentazocine-tripelennamine dose ratios administered en-
hanced pentazocine’s morphine-like discriminative stimulus
properties, including ratios of 3:1 and 10:1. Thus, the lack of
effect observed here cannot be explained by the use of inap-
propriate dose ratios. More research is needed to elucidate
the conditions under which tripelennamine might enhance
the morphine-like stimulus properties of pentazocine.
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