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Phenylethylamine, a possible link to the
antidepressant effects of exercise?

A Szabo, E Billett, ] Turner

Abstract

Objectives—To determine in this pllot
study whether aerobic exercise affects
phenylacetde acid concentration in the
urine.

Methods—Twenty healthy men provided
24 hour urine samples on two consecutive
days for the determination of pheoylacetic
scid levels. Before and during dsy 1,
subjects refrained from physical activity
on day 2 subjects ran on a treadmill at T0%
of thelr maximal hesrt rate reserve
(MHRR) for 30 minutes.

Results—The 24 hour mean urinary con-
centration of phenylacedc acid was in-
creased by 7T% after exercise.
Conclusion—As pheoylacetic acid coo-
centration in urine reflects phenylethyl-
amine level, which i known to have
antidepressant effects, phenylethylamine
may be linked to the therapeutic effects of

physical cxercise on depressicn.
[Hr ¥ Sports Med 2001;35:342-343)
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The current consensus is that physical actviry
has antidepressant effecs.” Indeed, dectors
widely recommend exercise either == treamment
for mild depression or as complementary eat-
ment to drug and/or psychotherapy in cases of
more severe depression. The mode of action of
exercise, however, remains unclear.
Phenylethyiamine is an endogrnous neuro—
amine that has been linked to the regulatgon of
physical encrgy, mood, and amenton.”
Monoamine oxidase B sclectively metabolizes
phenylethylamine 1o phenylacetic acd There
# evidence to indicste that levels of phenyi-
ethylamine and phenylacetic acid are very low
in the biclogical fluids of depressed patens.”
As phenylethylarnine murnover & very fast and
phenylacetic acid levels m the biclogical fluids
are far higher than phenylethylamine levels, it
has been suggested that phenylacetic acd
eTcTetion is @ better measurs than phenylethyi-
amine for examining the modulatory role of
phenylethylamine, Studies on urmery excre-
tion of phenylacetic acid have shown that about
6% of unipolar and bipolar parients have
lower than normal levels.” Adminsmation of
phenylethylamine or its precursor
L-phenyialanine, in conjuncton with sclegime,
a selective monoamine oxidase B inhibitor, has
been reported to alleviate depression and
produce improvements in mood. The effects
are sustained and alo apparemt in some
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petients who are insenmsitive to conventional
treetment.” i

In view of the links berween exercise and
depression, and phenylethylamine and depres-
siom, the relstion berween cxercise and phenyi-
ethylemine also deserves attention. Further-
more, phenylethylamine s mvolved in the
modulation of noradrenergic and dopaminer-
gic synapscs.” In its role as an inhibitor of
noradrenergic reuptake, phenylethylamine may
be implicated in physical cxercise. Considers
that there & a dynamic equilibrium berween
central and peripheral phenylethylamine, be-
cause of irs high Bpid solubility and easy
passage through the blood/brain barrier, ex=m-
ination of the reladon between phenylethyl-
amine (as messured by urinary phenylacetic
acid lovels) and exercise is further warranted.
To the best of our knowledge, this study & the
first attempt to test the effects of exercize on
pheoylacetic acid levels.

Methods

Twenty healthy male volunteers (mean (SD)
age 22.1 (4.1) years) agreed to be tested by
signing an informed consent form. Their mean
(SD} body mase index was 23.5 {1.6), their
mean (SD) resting heart rate was 64 (7.8)
beats/min, and cvery week they exercised for
2.6 {1.4) hours aerobically and 1.4 (1.3) hours
anacrobically The subjects refrained from
exercise for 24 hours (day 0) before the oxperi-
ment. Urne wes then collected by the
volunteers for 8 24 hour conrol non-exercising
period (day 1). On day 2, the participants ran
on @ treadmill (Powerjog TX100) at 70% of
their maximal hear rate reserve (MHRR) for 30
minutes in the laboratory. This sxercise inton-
sity was selected because a recent Literamurs
review* shows that changes in mood are
commonly reported at 60-80% MHEE. On
completion of the exercise and before recovery,
subjects were asked to indicare the perceived
intensity of their workout on a three poimt
(light, moderate, hard) ratng scale. After the
lgboratory session, the particpants collect=d
their urine for a further 24 hours (day 2). Ones
collected, the urine was kept at 4°C undl rans-
ported to the laboratory where it was fozen.
Phenylacetic acid levels in the samples were
stable using this protocol. Urinary volumes
were 2ll in excess of 0.8 litres.” As the total
wright of phenylacetic acid in the 24 hour urine
was measured (mg'24 hours), the subjects were
free to consume water or other hquids ad Bb-
fum.

The concentrations of urinary phenylacetic
acid were determined by the ges boguid
chromatography method of Gusovsky e al’.
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Results

In 18 of the 20 subjects, the lovel of phenyl-
acetic acid in the urine was higher after
exercise, increasing by 14-572% compared
mﬁ&eﬂtﬂbﬂﬁtm{ﬁ;ﬂm

exercise was 99.4 (54.4) mg24 boun and
176.0 (47.7) mg/24 boun after cxerose. The
difference berwesn the I'so messirrments was
significant (F,, = 26.6, p<0.0001; cffect sz=
(ES) = 1.2). The correlation berween the two
sets of scores, however, === Dot significant
{r=0.33, p=0.09).

Discussion

These results show substantial incresses in uri-
nary phmylacxuc acid levels 24 hours after
moderate to h.lsh intensity asrobic exercise. A:

role in the commonly reported “Tunners high™
thought to be linked 10 cerchral f-endorphin
activity. The substantial mcrease in phenyl-
acetic acid excretion in this study implies that
phenylethylamine levels are affected by exer-
cise,

Although about 75% of subjects responded
relatively homogeneously, there was conmder-
lﬂtm&vﬂldmﬁlﬂynihcw
scetic ackd rspomses W oorosc (Bg 1.
Interestingly, 17 of the subjkecs raeed the
cxercise level as moderate, whermas theee (11,
18, and 19 in fig 1) rated & 25 hard Two of the
latrer (subjects 18 and 19) also showed the most
noticeable incresse in phenylacetic acid in the
following 24 bours. (It should be noted that our
statistical conclusions would nor change f the
outlier cases, 18 and 19, were disregarded.) The
lack of significant correlatdon between pheny-
lacetic acid levels before and after exercise indi-
cates that the former only accoumted for abour
11% (r=0.3% 7 = 0.11) of the changes in the
lerrer. Consequently, many factors may mediate
phenyiscetic ackd responses to sxercie, possibly
l:dnlh‘ peroched andior scoal exercie
m'_r Determination d’dﬂe factors -

Such research should consider some important
factors that were not addressed in this pilot
study. Firstly, the inclusion of a passive activity
control group i advised. Secondly, instead of
relying on MHRR as here, future studies need
m@mhmﬂ?ﬂmufth:m
Thirdly, the changrs in phenyiacetc acid may
be different in & sedentary samplc I contras:
with the relatively fit and physcally active sam—
pic tested here. Therefors the bfluence of
fimess on phenyiacetic acid kevels also needs to
wmmmmmm
should also be examined = = dinically
depressed populston.
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cffects of exercise.

A 30 minute bout of moderate to high intensity aerobic exercite incresses phenylacetic acid
levels in healrhy regularly cxercising men. The findings may be linked to the ntidepressant
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