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Abstract

Odendaal J. S. J., S. M. C. Lehmann: The Role of Phenylethylamine during Positive
Human-Dog Interaction. Acta Vet. Brno 2000, 69:183—188.

Physiological parameters for positive human-companion animal behaviour have been few and
limited to changes in humans only. Studies of positive interaction among humans and animals of
the same species stated that phenylethylamine could be an additional physiological indicator for
such behaviour. The purpose of this study was thus to evaluate this neurotransmitter on an
interspecies interaction basis. The method was to use a decrease in blood pressure of between 5-
10% from baseline values as parameter, to measure changes in plasma phenylethylamine during
positive interaction between humans (n = 18) and dogs (n = 18). Results indicated that phenylacetic
acid, catabolite of B-phenylethylamine, increased significantly (p < 0.05) in both species after
interspecies interaction that lasted between 5-24 minutes. If this physiological reaction is mutual,
animals used in animal-facilitated therapy can experience the same benefits from such reactions as
humans and this is of importance from an animal welfare point of view. Effects on animal welfare
and dog ownership have implications in companion animal veterinary practice, because positive
interaction between owner and dog may strengthen the psychological bond between the two
species.

Human-animal interaction, neurotransmitter, affiliation, behaviour

Intraspecies affiliation behaviour only became a field of study on the neurotransmitter
level during the nineties (Carter et al. 1997). In social and psychological human studies,
dogs are often described as fulfilling a substitute role for other significant persons
(Levinson 1962). The problem is that it is unknown whether the same physiological
changes on the neurotransmitter level occur during interspecies affiliation behaviour and
whether such changes occur simultaneously in both species.

Positive interaction (attention needs) for human-animal interaction are actually based on
fulfilling such a need. It was further indicated that positive interaction between humans and
animals could be reciprocal (social symbiosis) and this mutual effect can contribute to the
success of the therapy. The term used to describe this basic need of positive interaction is
attentionis egens. A Latin term was chosen to avoid confusion with attention-seeking
behaviour, which is often associated with negative problem behaviour (Odendaal 1999).
Walsh (1991) stated however, that:

“Our needs for nurturance, affiliation, and attachment have never, as far as I am aware
been considered anything but rooted in the biology of the species.”

Fisher (1992) said that attraction (the beginning of positive interaction) might begin
with a small molecule, called phenylethylamine, which has an amphetamine-like effect. It
is known as the excitant amine, causing feelings of elation, exhilaration and euphoria. Other
neurotransmitters, such as dopamine, may also play a role. Phenylethylamine has positive
effects on non-humans too, according to behaviour described in mice and Rhesus monkeys
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after they had been injected with phenylethylamine or phenylethylamine-like substances. In
most identifiable behaviour traits there seems to be a variation in this experience from one
individual to another. A continuum of the need for attention may reveal that some people
have no or little need for certain types of attention and some may have unusual ways of
attracting attention owing to a craving for attention. Hatfield and Rapson (1993) are,
however, of the opinion that neuroscientists still know little about the biological basis of
companionate, love and tenderness. Physiological parameters for interspecies interaction
were limited to changes in humans and include blood pressure, heart rate, plasma
triglycerides and cholesterol and skin conductance tests (Friedmann 1995). The aim of
this study was to determine the role of a transmitter that is associated with positive
interaction on an interspecies basis.

Materials and Methods

The method to investigate the problem was to create positive human-dog interaction in a quiet, neutral room and
take baseline values of the biochemical before intervention and again after intervention. The intervention consisted
of dog loving humans, interacting with well-tempered dogs by talking softly, touching and stroking the dogs. Dogs
were chosen as a “prototype” for other companion animals and because they are relatively easy to work with during
the experiment. The subjects were healthy humans (n = 18), older than 18 years (19 - 55), 8 men and 10 women
and healthy dogs (n = 18), older than 2 years (2-12), 7 males and 11 females. Participants were divided into two
groups: the experimental group (n = 9) interacted with their own dogs and the control group (n = 9) with unfamiliar
dogs. Subjects were allowed to settle down in the experimental environment for 10 minutes. Blood pressure was
taken continuously with an automatic blood pressure recorder in both species. Five stable readings were taken as
baseline and a drop of 5-10% in blood pressure at five stable readings was taken as after intervention (Yeates and
Odendaal 1998). Such a decrease in blood pressure was used as the indicator as to when to collect blood to detect
biochemical changes. Blood was collected with a vacutube containing enzyme inhibitors. The blood was
centrifuged and chilled to 4 °C. Plasma analyses were done on a diode array high performance liquid chromatograph
system for the catabolite of B-phenylethylalamine, namely phenylacetic acid (Lehmann and de Beer 1998). All
dogs were clinically examined by a veterinarian before used in the experiment. The persons presented a declaration
that they did not use medication during the duration of the experiment and that they are healthy. Consent forms
were completed by the participants as well as the owners of dogs to give permission that their dogs could be used
for the experiment. The protocol was approved by the Ethics Committee of the University of Pretoria and the only
physical intervention was blood collection.

Results

The desirable decrease in blood pressure was obtained 5-24 minutes after interaction
began. The following tables indicate the differences between phenylacetic acid plasma
levels before and after interaction as well as between the two groups. Statistical analysis of
the results was made using Wilcoxon rank sum test (Steyn et al. 1994).

Table 1
Mean arterial blood pressure of humans (MAP in mm Hg) before and after
interacting positively with own dogs (n = 9) and unfamiliar dogs (n=9)

MAP MAP

Own dogs Before After Unfamiliar dogs Before After
Mean + SD 92.5+9.0 84.5 £8.2% Mean + SD 83.4%147 773%£142NS
Median 96.2 84.5 Median 79.6 78.6
*p<0.01

The decrease of MAP in humans interacting with unfamiliar dogs had not a p-value of
<0.05, but close to that. It is, however, expected that interaction with unfamiliar dogs will
have a slightly less significant difference compared to those humans interacting with their
own well-known dogs, because of the strangeness of the object.
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Table 2
Concentrations of phenylacetic acid (PAA) (pg/l) in the plasma of humans before and after interacting positively
with own dogs (n =9) and unfamiliar dogs (n =9)

PAA PAA

Own dogs Before After Unfamiliar dogs Before After
Mean * SD 122.8+2.4 140.7 £7.7* Mean + SD 123.0+£3.6 144.1+11.7*
Median 123.0 143.7 Median 124.0 143.0

*p <0.001 *p <0.001

In both human groups the increase in PAA was significant (p < 0.001). This occurred
concurrently during the decrease of blood pressure.

Table 3
Mean arterial blood pressure (MAP) (mm Hg) of dogs before and after interacting positively with owners
(n =9) and unfamiliar dog lovers (n =9)

MAP MAP
Owners Before After Unfamiliar people Before After
Mean + SD 86.1+12.9 84.0+ 12.8 NS Mean + SD 103.5+19.5  93.1+16.7*
Median 89.2 82.6 Median 113.6 94.0

*p <0.01

The non-significant decrease of MAP in the owners’ dogs was probably due to the initial
excitement that those dogs experienced with their owners in a novel environment. The
unfamiliar group of dogs was used to handling by different people in changing
environments. It is thus expected that this group be less excited by the same situation.

Table 4
Concentrations of phenylacetic acid (PAA) (pg/l) in the plasma of dogs before and after interacting positively
with owners (n =9) and unfamiliar dog lovers (n =9)

PAA PAA

Owners Before After Unfamiliar people Before After
Mean = SD 563+74 91.0£7.5% Mean = SD 52.8£8.5 91.5+8.0*
Median 57.0 92.0 Median 52.0 91.0

*p <0.001 *p <0.001

Despite the slight difference in MAP both groups of dogs showed a significant increase
of PAA during positive interaction with humans.

Table 5
Mean arterial blood pressure (MAP) (mm Hg) of humans (n = 18) and dogs (n = 18)
interacting positively with each other

MAP MAP

Humans Before After Dogs Before After
Mean + SD 87.9+12.7 80.9+11.8%* Mean = SD 94.8+18.4 88.6 £ 15.2%
Median 87.6 84.4 Median 91.0 87.7

*p <0.001 *p <0.001

If the human and dog groups were taken as species groups, then both species showed a
significant decrease in MAP.
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Table 6

Concentrations of phenylacetic acid (PAA) (pg/l) in the plasma of humans (n = 18) and dogs (n = 18)

interacting positively with each other

PAA PAA

Humans Before After Dogs Before After
Mean + SD 1229429 142.4+9.7* Mean * SD 54.6£7.9 91.2 £7.5%
Median 123.5 143.0 Median 54.5 91.5

*p <0.001 *p <0.001

As in the case with MAP, both species showed a significant change in PAA, however, in
the case of PAA the change was an increase. The tables indicate a possible link between the
decrease of MAP and an increase of PAA.

Discussion

Michael Liebowitz (1983) is one of the pioneers in explaining positive interaction
biologically. His book “The Chemistry of Love” popularized the concept that any thought,
feeling or action people undertake, occurs only because of some form of biochemical
activity in the brain. Adding a biological perspective helped him to become more effective
in understanding and working with many individuals experiencing relationship difficulties,
because there is a biochemical basis for the normal “ups and downs” in relationships. It was
also found that there are many similarities between these relationship highs and lows and
other intense feelings. The association of psychological and emotional experiences with
biochemical changes and vulnerabilities was something very new. The tendency to separate
biology from our important emotional experiences has led to a kind of psychiatry with either
psychological, or biochemical, thinking. However, people’s ability to deal with separation
or positive interaction depends on a complex combination of biological (biochemistry),
psychological and social (cultural) factors.

An aspect of the effect of natural biochemical substances is (as in the case of administered
drugs) that a gradual increase or decrease of the chemical has a less intense effect than
sudden changes known as tolerance — the brain learns to tolerate the drug. Changes in
receptors are a possible mechanism for this effect. Chronic exposure to certain psychoactive
drugs, or an access of the neurotransmitters they stimulate, seems to lead to a reduction in
the numbers of receptors, and this may be the explanation for certain forms of drug (or non-
drug) experiences losing their impact. Tolerance appears to develop in many unchanging
situations to which we are constantly exposed:

“Tolerance to non-drug stimuli may be an important but largely unrecognized aspect of
human experience” (Liebowitz 1983).

Other drug principles include physical dependence, rebound and addiction. However,
these effects are complex. Human beings cannot be reduced to simple biological reflexes
and reactions, but they should also not be treated as entirely spiritual or psychological
creatures without bodies and brains. This also applies to animal biology and emotions. Drugs
do not create any new biological reactions, but only alter the rate at which ongoing bodily
functions proceed. Therefore, the same biochemical mechanisms that govern drug effects
may play a role as well in shaping our biological, and thus emotional, reactions to potent
non-drug experiences. In general, there are a limited number of ways of feeling good.

Within 30 to 60 minutes after taking 10 mg of amphetamine per os, increased alertness,
decreased fatigue, elevated mood, greater initiative and an enhanced sense of self-confidence
follow. Intravenous effects tend to be more rapid and more intense. Prolonged use can be
followed by mental depression and fatigue when the drug is stopped, or by paranoia leading to
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psychosis if it is continuously administered over a period of days or repeatedly used in
escalating doses over a longer period of time. Most human beings find single doses of an
amphetamine to be generally pleasurable. However, certain depressed individuals whose brain
chemistry is disrupted in some way do not even become temporarily euphoric in response to
amphetamine. Sometimes they actually feel more sad or despondent following administration
of the drug. Given similarities between drug-induced and naturally occurring excitement, it
would appear that any non-drug experience is the result of tapping into some brain chemical
reservoir, causing an outpouring of certain neurotransmitters. Just because the chemical effects
are the same, it in no way means that amphetamines are a valid substitute for pursing natural
pleasure or excitement. What stimulant drug induction does, is to create a sense of excitement
without accomplishing anything — a short-circuit of the natural effect (Liebowitz 1983).

The results in this study support the social-psychological theory on a physiological level
that dogs can substitute positive human interaction. It also supports the theory that a decrease
in blood pressure could be a reliable indicator of neurochemical changes during positive
interaction.

For the first time phenylethylamine was determined as indicator of positive interaction on
an interspecies basis. The implications are two-fold: first, although theses results were based
on effects among healthy people, it can also be used to evaluate psychological effects of
animal-facilitated therapy in terms of measurable physiological parameters; second, if the
physiological reaction is mutual, animals used in therapy can experience the same feeling
of elation form the amphetamine-like neurotransmitter than humans. The facilitator (dog)
experiences thus as much a good feeling as the patient and this is of importance from an
animal welfare point of view.

Both the effects of positive human-dog interaction and the welfare aspects of dogs are
relevant to companion animal veterinary practice. Veterinarians are also involved in
multidisciplinary health, teams who practice animal-facilitated therapy. Understanding of
the physiological basis of positive interaction can thus be used to the benefit of the veterinary
profession in more than one application.

Uloha fenyletylaminu v priibéhu pozitivni interakce ¢lovéka a psa

Fyziologickych ukazatelii doprovazejicich pozitivni chovéni ¢lovéka a zajmovych zvirat
je malo ajejich zmény byly studovéany pouze u ¢lovéka. V této studii byla poprvé prokdzana
uloha neurotransmitteru v pribéhu pozitivni interakce na mezidruhové bazi. Vysledky
ukazaly, Ze koncentrace B-fenyletylaminu se signifikantné (P < 0.01) zvysila u obou druhi
(lidé n = 18, psi n =18) po jejich mezidruhové interakci. Dosah téchto vysledku, pfestoze
byly ziskdny na zdravych jedincich, je, Ze se mohou stit zdkladem zvitaty facilitované
psychoterapie, protoZze méfitelné fyziologické zmény lze vyuZit k hodnoceni
psychoterapeutickych postupil. Kromé toho, je-li tato fyziologicka reakce vzajemnd, mtze
mit stejn€ pozitivni vliv na zvifata v terapii pouZivana jako na ¢lovéka. Tato skute¢nost je
vyznamnd i z hlediska welfare zvifat. Vliv na welfare pst a pozitivni stranky drZeni psa jsou
vyznamné i pro praxi malych zvifat.
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