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ABSTRACT

Additional analysis was undertaken on data collected as part of
Clinical Protocols 82-8(A) and 82-8(B). These analyses focused on a
comparison of subjective FPA effects with those of other CNS-active drugs
and a more rigorous evaluation of PPA effects on affective state ("mood").
These analyses indicated that PPA, in doses of 25 mg t.i.d. or 75 mg
sustained release, were not associated with euphoria, amphetamine-1ike
reactions, or sedation. Some evidence was found which suggested that
PPA functionad to reduce the fatigue and boredcm associated with a

12 hour experimental session in a relatively unstimulating environment.




INTRODUCTION

Previous reports from our laboratory (Funderburk et al., 1982a, 1982b)
examined the effects of phenylpropanolamine (PPA) on blood pressure, pulse,
and mood (including subjective ratings of drug effect) in normal volunteers.
In a large sample (N = 150) parallel groups design study, PPA doses of
25 mg t.i.d. and 75 mg sustained release were found to have minimal effects
on clinical measurements of blood pressure, pulse, or subjective ratings of
drug effect and drug 1iking over a 12-hour experimental session. The authors
concluded that PPA at the dose levels studied was not associated with adverse
effects on the clinical measures studied. This conclusion received further
support in a statistically more powerful crossover study (N = 59) which
compared the 75 mg sustained release formulation with placebo on these

same measures.

The present report is a supplement to Protocols 82-8(A) and 82-8(B).
It describes additional analysis undertaken to provide additional information
on the subjective effects of PPA. Particu]af attention will be focused on
two key issues of concern: (1) A comparison of PPA with other CNS-active
drugs and (2) A more rigorous evaluation of PPA effects on affective state -
("mood"). In both instances our measures will be derived from widely used
and well standardized psychometric instruments which have been provenl

sensitive to the effects of CNS drugs.

INVESTIGATIVE METHODS
Subjects. Subject characteristics are identical to those described in

our previous reports. In the parallel groups design 150 healthy normal




subjects participated (N = 50 in each of three experimental groups). In
the crossover study 59 healthy normal subjects participated (each being

exposed to each of two experimental conditions).

Design and Procedure.

The measures described in this report were obtained from subjects who
participated in Clinical Protocols 82-8(A) [parallel groups design] and
82-8(B) [crossover design]. Two standardized test forms were administered
to subjects prior to each clinical measurement occasion. One form was a
short version of the Addiction Research Center Inventory (ARCI). This test
‘a11ows comparison of PPA subjective effects with those of other CNS-active
drugs. The other form was the Profile of Mood States (POMS). This test
allows an evaluation of changes in affective state associated with drug
treatment. Each form generally required less than § minutes to administer.

More detailed descriptions of these tests follows:

Addiction Research Center Inventory (ARCI). Detailed description of the

ARCI scales was given by Haertzen (1974). Tﬁe empirical drug scales on this
inventory were developed by selecting items which differentiated placebo
from a variety of drugs including morphine, pentobarbitﬁ], chlorpromazine,
LSD, amphetamine, pyrahexy], and alcohol. In addition, clusters of items
were developed (group variability scales) which combined items from the
Various scales to reflect patterns of drug effects. The scales used in

this study, and the characteristics which they reflect are:




(f, (1) AMP:

(2) BG:

(3) MBG:

(4) PCAG:

/1;' (5) LsD:

émpiricai scale which measures similarity to
amphetamine effects.

group variability scale which measures similarity
to benzedrine effects. Interpreted as a measure
of intellectual efficiency and energy.

group variability scale which measures a
morphine-benzedrine effect. Interpreted as a
measure of euphoria.

group variability scale which measures
pentobarbital-ch]orprom;zine-a]cohol effects.
Interpreted as a ﬁeasure of sedation, fatigue,
and Tow motivation.

empirical scale which measures similarity to LSD
effects. Interpreted as a measure of anxiety,
tension, difficulty in concentration,
depersonalization, and psychomimetic changes.

Also interpreted as a measure of dysphoria.

Profile of Mood States (POMS). The POMS scales provide a means of

assessing transient, fluctuating mood states. These scales were developed

by factor analytic methods in a variety of subject populations including

both normals and specialized patient'popu]ations (see, McNair, Lorr, and

Dropp]eman, 1971, for a more detailed discussion of the development of

these scales). The POMS has been found to be a sensitive measure of the

effects of various experimental manipulations (including drug administration)

in normal volunteers.

The POMS measures six identifiable mood or affective
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states as well as various specialized affective states and global mood.
The scales used in this study were:

(1) Tension-Anxiety

(2) Depression-Dejection

(3) Anger-Hostility

(4) Vvigor-Activity

(5) Fatigue-Inertia

(6) Confusion-Bewilderment

(7) "Friendliness"

(8) Total Mood Disturbance.

Statistical Analysis. Data were analyzed using mixed design analysis of

variance. Separate analyses were conducted for each of the dependent variables.
In the parallel groups design factors in the analysis were drug treatment
assignment (placebo, 25 mg t.i.d., 75 mg sustained release) and measurement.
occasion (0 hr, % hr, etc.). Treatment assfgnment was a between-group factor
while measurement occasion was a within-subjects factor. Factors in the
crossover design were drug treatment assignment, order of treatment
administration (placebo first vs. active drug first), and measurement occasion.
Order of drug administration was a between groups factor while drug treatment
and measurement occasion were within subject factors. In both analyses tests
involving repeated measures were evaluated using a conservative f!test

(e.g., Geisser and Greenhouse, 1953).
Results: Parallel Groups Design

Specific results of the analysis of variance for each of the variables

studied are summarized below:




ARCI Variables

AMP. No main effect for drug treatment condition was identified.
A significant main effect for measurement occasion was found (F = 3.91,
p<0.05) Fef1ecting a general decrease in AMP scores over the session
for subjects in all treatment groups. No significant interactions were

identified.

BG. No main effect for drug treatment condition was identified.
A significant main effect for measurement occasion was found (F = 4.80,
p<0.05) reflecting a general decrease in BG scores over the session
for subjects in all treatmenr groups. No significant interactions were

identified.
MBG. No significant main effects or interactions were identified.

PCAG. No main effects or interactions were found for drug
treatment. A significant main effect fof measurement occasion was
jdentified (F = 7.46, p<0.01) which reflected a tendency for sedation
(PCAG score) to be lowest early and late in the session as compared
with the middle of the session. This general trend was present in all
drug treatment groups. No other main effects or interactions were

identified.
*

POMS Variables

Tension-Anxiety. No significant main effects or interactions were

identified.

Depression-Dejection. No significant main effects or interactions

were identified.

*LSD.

No significant main effects or interactions were identified.




(:T Anger-Hostility. No significant main effects or interactions were

—

identified.

Vigor-Activity. No main effects or interactions were found for

drug treatment. A significant main effect for measurement occasion
was identified (F = 10.37, p<0.01) reflecting a general decrease in
vigor over the course of the session. This general trend was present
in all drug treatment groups. No other main effects or interactioné

were identified.

Fatigue-Inertia. No significant main effects or interactions were

identified.

Confusion-Bewilderment. No significant main effects or interactions

were identified.

"Friendliness." No main effect for drug treatment condition was

identified. A significant main effect for measurement occasion was
found (F = 19.98, p<0.01) reflecting a general decrease in "friendliness"
over the course of the session for subjects in all drug treatment groups.

No significant interactions were identified.

Total Mood Disturbance. No significant main effects or interactions

were identified.
Results: Crossover Design

Specific results of the analysis of variance for each of the variables

studied are summarized below:
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ARCI Variables

AMP. No significant main effects or interactions with drug
treatment were identified. A significant main effect for time course
was identified (F = 3.14, p<0.05) which reflected a general decrease
in scores over the course of the session for subjects in both drug

treatment groups.

BG. No significant main effects or interactions with drug
treatment were identified. A significant main effect for time course
was identified (F = 3.56, p<0.05) which reflected a general decrease
in scores over the course of the session for subjects in both drug

treatment groups.

MBG. No significant main effects or interactions with drug
treatment were identified. A significant main effect for time course
was identified (F = 5.40, p<0.05) which reflected a general decrease

in scores over the session for subjects in both drug treatment groups.

PCAG. A significant main effect for drug treatment was identified
(F = 4.97, p<0}03). Overall subjects reported lower PCAG scores
(reflecting less fatigue) under the 75 mg PPA treatment as compared
with placebo. This effect was strongest in subjects who received the
75 mg PPA dose in their second session (F = 5.72, p<0.02). A main
effect for time course was also identified (F = 2.57, ﬁ<0.05) which
reflected a general increase in PCAG scores over the course of the
session for subjects in both drug treatment groups. No drug x time

interaction was identified.
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LSD. A significant main effect for drug treatment was identified
(F = 7.69, p<0.01). Overall subjects reported lower LSD scores
(reflecting less dysphoria) under the 75 mg PPA treatment as compared

with placebo. No other main effects or interactions were identified.

POMS Variables

Tension-Anxiety. A main effect for drug treatment was identified

(F = 4.86, p<0.05). Overall subjects obtained lower tension and
anxiety scores under the 75 mg PPA treatment as compared with placebo

treatment. No other main effects or interactions were identified.

Depression-Dejection. No significant main effects or interactions

were identified.

Anger-Hostility. A main effect for drug treatment was identified

(F = 5.27, p<0.025). Overall subjects obtained lower anger-hostility
scores under the 75 mg PPA treatment as compared with placebo treatment.

No other main effects or interactions were identified.

Vigor-Activity. No main effects or interactions for drug condition .

were identified. A main effect for measurement occasion (F = 5.23,
p<0.05) was identified which reflected a general tendency for subjects
to obtain lower vigor-activity scores over time. No other main effects

or interactions were identified.

Fatigue-Inertia. No significant main effects for drug treatment,

order, or time course were identified. A drug x order interaction
(E = 8.64, p<0.01) was identified which reflected the fact that

greater fatigue was reported under placebo as opposed to 75 mg PPA in
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one group of subjects while the opposite trend was present in the other

group of subjects. No other significant interactions were identified.

Confusion-Bewilderment. A significant main effect for drug

condition was identified (F = 7.00, p<0.01). Overall subjects obtained
lower Confusion-Bewilderment scores under the 75 mg PPA treatment than

under placebo. No other main effects of interactions were identified.

"Friendliness." No significant main effects or interactions with

drug treatment were identified. A significant time course effect was
found (F = 6.62, p<0.01) which refiected a general tendency for
"friendliness" to decrease over the course of the session, although
friendliness scores did tend to increase at the last measurement

occasion.

Total Mood Disturbance. No significant main effects or interactions

were identified.

DISCUSSION

The present study evaluated the acute subjective effects of two dosage

forms of PPA (75 mg sustained release, 25 mg t.i.d.) in comparison with
placebo in a parallel groups design. These assessmehts were repeated in a
crossover design which compared.the 75 mg sustained release dose with
placebo. Measures obtained included a comparison of PPA effects with those
of a variety of CNS-active drug effects as well as an evaluation of PPA

effects on various affective states.
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In the parallel groups design PPA effects were not different from those
of placebo on any of the measures studied. Subjects in all groups tended
to feel more sedated or tired as the session progressed, with lessening of
the sedative effect prior to the conclusion of the session. The extent and

nature of this effect was not related to drug treatment.

In the more powerful crossover design some statistically reliable
differences between the 75 mg sustained release PPA treatment and placebo
were identified. In particular, on the ARCI scales the 75 mg PPA treatment
was associated with less sedation-fatigue and less dysphoria during the
coursé of the session as compared with placebo. However, no evidence of
amphetamine-1ike effects or euphoria was found. As expected, most measures
showed reliable circadian effects over the course of the session. As in
our previous studies, these effects indicated that subjects generally felt
"hetter" early in the sessions as compared with later in the session.
fhe POMS measures provided further confirmation of these effects. Subjects
reported feeling less tense or anxious, less hostile, and less confused

under the 75 mg PPA treatment as compared with placebo.

The pattern of results in the present study is consistent with that
found in our previous analysis of PPA mood effects (Funderburk et al., 1982a,
1982b) and with the findings of Seppala et al. (1981). Overall no reliable
euphoric effects were noted for PPA, although tﬁere is some evidence that
PPA functioﬁed to reduce the dysphoria and boredom associated with a 12-hour
experimental session in the restricted and relatively bland environmental
setting of a research laboratory. Thus, it appears that PPA may serve to
increase mental alertness and reduce fatigue in relatively unstimulating

settings.
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In the doses studied PPA did not produce a pattern of subjective effects
which would be indicative of high abuse Tiability. The absence of euphoric
or amphetamine-like effects or se<ative-type effects suggest that PPA is not
likely to.be knowingly chosen as a drug for self-administration by someone
seeking such psychological effects. Such an interpretation is consistent
with our previous finding that ratings of "drug 1iking" for PPA were not

different from those of placebo.

Overall the present findiﬁgs suggest that PPA may have mildly beneficial
effects on affective state in that it increases alertness and recuces .
dysphoria. The magnitude of these effects, however, is not iarge. Further,
these Tindings may be 1imited to affective states measured under unusually
Tow levels of environmental stimulation. At the same time, no evidence of
amphetamine-1ike or euphoric effects were noted even in the more powerful

-crossover design.
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