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Summary.It has been suggested that phenylethylamine (PEA)
may play a role in the modulation of affective behavior. The
aim of the present study was to test this hypothesis. Urinary
PEA excretion was determined in 32 drug-free healthy volun-
teers, and the MMPI was used for personality assessment. In
support of this hypothesis, a significant positive correlation
between PEA and hypomania (r = 0.50; P <0.05) and a sig-
nificant negative correlation between PEA and depression
(r=—0.58; P<0.01) was observed in the female subgroup.
Furthermore, PEA correlated significantly negatively with
hypochondriasis (r= —0.65; P<0.01), paranoia (r=0.49;
P<0.05), and social introversion (r=—0.60; P <0.05).
These results are the first evidence in normal individuals
either that PEA itself might play a role in the modulation of
affective behaviour, or alternatively that PEA could be re-
lated to mechanisms responsible for the modulation of affec-
tive behavior.
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Introduction

Phenylethylamine (PEA) is a trace amine whose chemical
structure, and pharmacological and behavioral effects closely
rescmble those of amphetamine. It has been suggested that
PEA may play a role in the etiology of psychiatric disorders.
A decrease in PEA has been suggested in depression (Fischer
et al. 1968; Sabelli and Mosnaim 1974), and an increase in
schizophrenia (Sandler and Reynolds 1976), paranoid schizo-
phrenia (Potkin et al. 1979) and aggressive personality disor-
ders (Sandler et al. 1978).

Together these hypotheses postulate a relationship be-
tween PEA concentrations and psychopathological condi-
tions. The PEA concentration in the brain is thought to influ-
ence psychological functions, and extreme deviations from
normal could cause psychiatric disorders such as paranoid
schizophrenia, aggressive personality disorder, and depres-
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sion. However, nothing is known about the role of PEA in
normal individuals.

Data in support of these hypotheses have been reported by
several investigators, others however were unable to confirm
these findings (for reviews: Reynolds 1979; Wolf and Mos-
naim 1983). The conflicting results may have arisen from un-
recognized differences in relevant variables of the control
groups.

Some evidence suggests that personality differences may
be such relevant variables. Personality factors are known to
correlate with the activity of monoaminoxidase (MAQO) B, an
enzyme which degrades PEA (see e.g., Murphy et al. 1977,
Gattaz and Beckmann 1981; Demisch et al. 1982). Further-
more, the postulated relationship between PEA concentration
and psychological phenomena suggests a graded influence of
PEA. For this reason one might expect, even in a normal
population, some signs of depression in individuals with low
PEA values and signs of hypomania, aggression, psycho-
pathic, and paranoid tendencies in individuals with PEA con-
centrations higher than normal.

On the basis of this postulated dimensional model the fol-
lowing predictions were made: urinary PEA concentration
correlates positively with hypomania, schizophrenia, para-
noia, psychopathia scores, and negatively with depression on
the Minnesota Multiphasic Personality Inventory (MMPI).
The aim of our study was to test these predictions.

In view of the methodological problems involved in the
determination of the low amounts of PEA in biological mate-
rial (Reynolds 1979), a procedure with a particularly high
selectivity and sensitivity was used for the determination of
urinary PEA concentrations: capillary gas chromatography
combined with chemical ionization mass spectrometry.

Moreover methodologically, we tried to maximize the
magnitude of correlations between PEA and personality vari-
ables. It is well known that the magnitude of correlations is re-
duced by two factors (Barnes 1984). The first factor — the dis-
tance between the variables — is a problem in almost every in-
vestigation in biological psychiatry. The great number of vari-
ables intervening between the biological predictor and ob-
served behavior tends to attenuate the magnitude of the corre-
lations. As it was not possible to circumvent the first factor we
tried to reduce the influence of the second — restricted ranges
of variables — by selecting individuals in such a way as to
cover a wide range of personality scores.
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Material and Methods

Subjects

To cover a wide range of personality variables, 32 healthy vol-
unteers (16 males and 16 females, mean age 26.06 SD 5.43
years) were selected on the basis of their extraversion and
neuroticism scores from a sample of 424 individuals, tested in
the Psychological Institute of the University Heidelberg by the
Freiburger Personality Inventory (Fahrenberg et al. 1973).
Diet, smoking and drinking habits, diseases, family history
and psychopathology were evaluated in a standardized inter-
view by an experienced psychiatrist. All subjects were free of
concurrent diseases and drug-free according to their own in-
formation and to the results of urinary drug screening. Special
attention was paid to differences in dietary intake, especially
to food containing large quantities of PEA such as chocolate
etc. However, no notable differences were observed. (Most of
the subjects were students consuming the standard menu of
the university canteen.)

Psychological Trait Measurements

For the evaluation of the psychological traits the German ver-
sion by Blaser and Gehring (1972) of the MMPI (Hathaway
and McKinley 1951) was used.

Procedure

Within a period of 10 days 24-h urine samples were collected
on 3 different days. Creatinine clearance was determined for
each sample to check for correct collection of the urine; incor-
rect collection would have led to pathological creatinine clear-
ance values. The participants had been informed of the impor-
tance of correct collection and that this would be checked.
Aliquots were kept frozen at —70°C until analyzed.

Biochemical Measurements

The concentration of PEA in urine was determined by a
highly specific and sensitive method using capillary gas
chromatography/chemical ionisation mass spectrometry as de-
scribed recently (Lauber and Waldmeier 1984). In each sam-
ple, the concentration of PEA in urine was determined three
times. The first value was discarded and the mean of the sec-
ond and third value was corrected for creatinine values and
used for further calculations.

Statistical Analysis

For PEA, the mean of the creatinine-corrected values from
the 3 different days was used for further analysis. The signifi-
cance of sex differences was tested by the Wilcoxon rank sum
test (P < 0.05, two-tailed). Spearman rank correlation coeffi-
cients were calculated for the psychological and biochemical
measurements. The variable of sex was controlled again by
examining the correlations for males and females separately as
well as for the total group. A two-tailed test of significance
(P < 0.05) was used for the correlations.

Results

Table 1 shows the means and standard deviations of the vari-
ables under investigation for males and females separately.
No significant sex differences were found except for the hypo-
chondriasis and the masculinity/femininity scale of the MMPI.
It is interesting to note that males excreted less PEA than
females. This difference however was statistically not signifi-
cant.

Table 2 displays the Spearman’s correlation coefficients
between the psychological measurements for females and
males. It can be seen that some scales intercorrelated signifi-
cantly. In the light of the significant correlations found be-

Table 1, Mean scores and standard deviations for urinary PEA and personality variables

Variable Males Females P®
(n=16) (n=16)
Mean SD Mean SD
Urinary PEA? 28.83 21.06 40.42 35.68 N.S.
MMPI variables
Lie (L) 41.50 6.00 40.21 6.25 N.S.
Validity (F) 52.87 8.20 51.00 11.17 N.S.
Correction (K) 53.50 9.95 55.36 11.57 N.S.
Hypochondriasis (Hs) 48.94 5.90 53.86 7.35 *
Depression (D) 54.12 9.94 52.64 10.33 N.S.
Conversion hysteria (Hy) 56.75 9.23 58.50 6.54 N.S.
Psychopathic deviate (Pd) 58.94 8.94 54.93 8.27 N.S.
Masculinity/feminity (Mf) 62.19 7.76 38.00 9.57 ok
Paranoia (Pa) 48.56 8.09 48.21 12.07 N.S.
Psychasthenia (Pt) 57.37 11.87 51.57 8.95 N.S.
Schizophrenia (Sc) 53.12 10.78 52.14 6.91 N.S.
Hypomania (Ma) 48.75 9.51 48.36 10.19 N.S.
Social introversion (Si) 55.00 13.80 52.21 13.01 N.S.

a

*

ug/g creatinine; ® Wilcoxon rank sum test
= P<0.05; *** = P<0.001; N.S. = not significant on the 5% level



Table 2. Spearman’s correlation coefficients between psychological measurements
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D Hs Hy Pd Mf Pa Pt Sc Ma Si L F K
D — 36 43 20 -4 T5%** 69%* 45* —43* 81*** 36 26 —59%*
Hs?* 59** — 54> 22 29 30 47* 27 -10 40 13 —56* —48*
Hy 56** 41 — 55* -29 54* 36 56* 20 5 —43 TS*E* —45%
pd? 62 26 TTH** — -10 34 16 34 4 -4 ~34 25 6
Mf 24 1 33 48* — —-38 1 =31 -33 13 34 -17 43
Pa 79*** 42* 69** 82%** 42* — 39 60** =35 42 =25 26 —54*
pt? 63** 37 55%* 64%* 63** 75%x* — 78*** 15 63**  —d44* 50* ~59%*
Sc? F2H* 45* 65** 75 62%* 88*** 78*** — 36 22 —54* 55* —-50*
Ma? -12 -19 38 39 16 1 3 12 — —48* —42 48* - 8
Si 50* 15 ~14 -2 28 23 52% 26 -39 — -17 13 —61**
L - 8 42* —-18 -19 -51* -8 -15 -24 =21 ~10 — —40 23
F 13 -16 27 53* 20 42* 44* 47* 59** 2 1 — —63**
K -23 32 -3 -31 —58**  -92 -50* —43* -32 —46* 40 —57** —

Abbreviations of the MMPI scales are explained in Table 1.
# K-corrected. Females above the diagonal and males below. Decimal points omitted.

*=P<0.05; ** = P<0.01; *** = P<0.001

Table 3. Spearman’s correlation coefficients between urinary PEA
and personality measurements

Personality measures Females Males Total group
(n=16) (n=16) (n=32)

Hypomania® 50* -29 12
Depression —58** -13 —39*
Hypochondriasis® —65** -5 25
Conversion hysteria —41 -18 =23
Psychopathic deviate -5 -22 =20
Masculinity/femininity -10 —40 —34*
Paranoia —49* - 4 —32*
Psychasthenia® —24 3 —18
Schizophrenia® -14 -28 =20
Social introversion —60** 14 -24

* K-corrected. Decimal points omitted
*=P<0.05 **=P<0.01
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Fig.1. Correlation between urinary PEA concentration (ug/g creati-
nine) and depression in females (r = —0.58; P<0.01)

tween PEA and personality variables, it is noteworthy that in
females the depression scale correlated significantly positively
with paranoia, psychasthenia, schizophrenia, social intro-
version, and significantly inversely with hypomania.

Table 3 presents the Spearman rank correlation coeffi-
cients between urinary PEA and the MMPI scales. In the total
group, PEA correlated significantly negatively with depres-

sion, paranoia, and masculinity/femininity scales. Most of the
significant correlations in the total group were due to the
female subgroup.

In the male subgroup, none of the correlations reached sig-
nificance. In the female group, PEA correlated significantly
positively with hypomania and negatively with depression
(Fig. 1). Furthermore, a significant negative correlation was
obtained with hypochondriasis, paranoia, and social introver-
sion, which in turn correlated with depression as can be seen
in Table 2.

Discussion

Of the 30 correlations between PEA and psychological vari-
ables, 8 were significant at the 0.05 level. As approximately 2
correlations might have been expected by chance, the results
suggest that something more than chance is operating. Fur-
thermore, the pattern of correlations — positive correlation
with hypomania and negative with depression, hypochon-
driasis, paranoia, and social introversion (Table 3), which in
turn intercorrelated (Table 2) — suggests systematic relation-
ships between related variables rather than random ones.

If we accept this, two main components of our results re-
main to be explained: the sex differences and the correlations
between PEA and personality variables.

With regard to the sex differences, females showed signifi-
cantly higher values on the hypochondriasis and males on the
masculinity/femininity scale of the MMPI (see Table 1). The
first sex difference possibly reflects the higher incidence of
psychosomatic disorders in females, the latter is not surprising
since the masculinity/femininity scale of the MMPI has been
constructed to differentiate between males and females. The
finding of reduced urinary PEA levels in males is in aggree-
ment with the results of Philips (1978). However, in our sam-
ple this difference was not statistically significant. In contrast
to the female subgroup no significant correlations were ob-
tained in our male subgroup. This could be due to the re-
stricted range of PEA values in the male group or to a male-
specific confounding variable, e.g., testosterone which might
influence mood and possibly PEA metabolism. The significant
inverse correlation between PEA and the masculinity/femi-
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ninity scale, which in turn probably relates somehow to the
action of testosterone, might be seen as indirect evidence for
the latter assumption.

With regard to the correlations between PEA and person-
ality variables, hypomania correlated significantly positively,
whereas depression, hypochondriasis, paranoia, and social
introversion correlated significantly negatively with urinary
PEA concentrations in females (see Table 3). To our knowl-
edge no comparable data have been published concerning
PEA and personality traits. However, there have been studies
concerned with PEA and related variables in psychiatric
patients. Our finding of an inverse correlation between the
MMPI depression scale and the 24-h urinary PEA excretion
accords with studies indicating a significant reduction in the
24-h urinary PEA excretion in depressed patients (Fischer
et al. 1972, 1973; Mosnaim et al. 1973; Sabelli and Mosnaim
1974). On the other hand, no positive correlation between
PEA and the paranoia or psychopathic deviate scale of the
MMPI was found. Our results do not agree with those of
Potkin et al. (1979) and Jeste et al. (1981) reporting higher
PEA excretion in chronic paranoid schizophrenics, or those of
Sandler et al. (1978) suggesting PEA overproduction in ag-
gressive psychopaths. It should be noted however that we
were using the MMPI as a psychological measurement with a
normal population while the above authors were concerned
with a patient population and used clinical diagnoses.

The possible relationship of PEA to certain personality
traits suggested here indicates that such traits should be con-
trolled in studies comparing mental disorders with a healthy
group. The variability of certain personality traits in so called
normals may be extreme. Certain features may greately in-
crease the readiness of persons to serve as controls, thus lead-
ing to a bias. In the present study, since individuals most will-
ing to participate scored high in extraversion and low in
neuroticism considerable effort was required to find an ade-
quate number of volunteers representing the other extremes
of the scales (high neuroticism and low extraversion). Like-
wise, other researchers have found volunteers to be extra-
verted (McLaughlin and Harrison 1973). However, introver-
sion and neuroticism are personality traits often encountered
in psychiatric patients. In other words, studies comparing
psychiatric patients with normal controls will probably often
compare neurotic introverts (patients) with stable extraverts
(controls). The conflicting results of the studies concerned
with PEA in depression, psychopathy, and schizophrenia
might be due to various factors such as age, sex, medication,
and biochemical measurements, or personality variables of
the control groups. For this reason, future studies of PEA in
psychiatric patients should control for the personality vari-
ables social introversion and depression as measured by the
MMPI, which have been found to correlate highly with uri-
nary PEA excretion in females.

In conclusion, the results of our study confirm the essential
predictions made at the beginning of the study, at least in
females. As predicted, low PEA concentrations are associated
with traits of depression and higher PEA levels with signs of
hypomania even in a normal population. These findings could
be accounted for by Sabelli and Mosnaim’s PEA hypothesis of
affective behavior. However, they cannot exclude the possi-
bility that PEA itself does not modulate affective behavior but
is related to mechanisms responsible for its modulation. Ex-
perimental evidence from pharmacological studies suggests
that PEA may not be involved in neuromodulation (Wald-

meier et al. 1985). This is in line with the results of a study
suggesting that I-deprenyl (a MAO B inhibitor with PEA and
dopamine as preferred substrates) is not effective as an anti-
depressant (Mendis et al. 1981). On the other hand, other in-
vestigators using l-deprenyl have found a significant improve-
ment in depressive patients (e.g., Mendlewicz and Youdim
1983). Birkmayer et al. (1984) even observed strong clinical
efficacy of l-deprenyl plus l-phenylalanine (a precursor of
PEA) comparable only to that of electroconvulsive treatment.
These authors concluded that the strong antidepressant effect
of the combined treatment is based on the accumulation of I-
PEA in the brain.

Finally, MAO inhibitors are known to be especially effec-
tive in ’atypical depression’ and to increasec PEA concentra-
tions (Tyrer 1976; Quitkin et al. 1979). The depressive syn-
drome obtained by negative correlations between urinary
PEA and the MMPI scales depression, hypochondriasis, para-
noia, and social introversion closely resemble the descriptions
of ‘atypical depressions’ characterized by ‘somatization of
symptoms’, ‘sensitivity to interpersonal rejection’, and ‘social
phobias’. Further studies are needed to clarify whether the
‘low PEA depressive syndrome’ is identical with the ‘atypical
depression’, and whether the MMPI scales depression, hypo-
chondriasis, and social introversion might be a better predic-
tor of the response to MAO B inhibitors than the unreliable
diagnostic category ‘atypical depressions’.
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