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Event-related potentials in response to subjects’ own names

A comparison between humans and a chimpanzee
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he sound of one’s own name is one

of the most salient auditory environ-
mental stimuli. Several studies of human
brain potentials have revealed some char-
acteristic waveforms when we hear our
own names. In a recent work, we investi-
gated event-related potentials (ERPs) in
a female chimpanzee and demonstrated
that the ERP pattern generated when she
heard her own name differed from that
generated when she heard other sounds.
However, her ERPs did not exhibit a
prominent positive shift around 300 ms
(P3) in response to her own name, as
has been repeatedly shown in studies
of human ERPs. The present study col-
lected comparative data for adult humans
using basically the same procedure as
that used in our previous study of the
chimpanzee. These results also revealed
no prominent P3 to the human subjects’
own names. The lack of increased P3 is
therefore likely due to our experimental
protocol, in which we presented the sub-
ject’s own name relatively frequently. In
contrast, our results revealed prominent
negativity to the subject’s own name at
around 500 ms in the chimpanzee and
around 200 ms in human subjects. This
may indicate that initial orientation to
the sound of one’s own name is delayed
in the chimpanzee.

Chimpanzees, phylogenetically closest to
humans, have been studied intensively
from ecological, behavioral and cogni-
tive perspectives to clarify the evolution-
ary basis of the human mind.! Dozens
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of laboratory and field studies have con-
ducted direct comparisons of chimpan-
zees and humans, often using behavioral
responses as indices. Human studies
have increasingly been using non-inva-
sive techniques to investigate the neural
basis of the human mind, but this has
rarely been the case for studies of chim-
panzees. Recently, we were the first to
measure event-related potential (ERP), a
scalp surface potential that reflects neural
activities in the brain, in a fully conscious
adult female chimpanzee.” This success
was made possible by the very close rela-
tionship between the subject chimpan-
zee and the human experimenters along
with step-by-step training with positive
reinforcement.

Our recent paper presented ERP
results related to the subject chimpanzee’s
hearing her own name.? Chimpanzees are
known to recognize themselves in a mir-
ror, so they are capable of some kind of
self-recognition.* Chimpanzee self-rec-
ognition has mainly been assessed using
mirrors as test devices, and other aspects
of self-recognition or  self-awareness
have rarely been investigated. Studies of
human subjects have demonstrated sev-
eral different aspects of self-recognition,
one of which is eventrelated potential in
response to hearing one’s own name.’®
Caretakers and researchers of chimpan-
zees at zoos and institutes are aware that
chimpanzees are capable of recognizing
their names; it is a routine procedure to
use an individual’s name when inviting a
specific chimpanzee to come.”® However,
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Figure 1. Average waveforms in response to each stimulus at Cz in human adults. A 64-channel Geodesic EEG System (Electrical Geodesics, Inc.,
Eugene, OR) was used to record the EEG. The left mastoid was used as reference.

no studies have investigated chimpan-
zees’ responses when they hear their own
names. This study focused on clarifying
the neural basis of vocal processing when
a chimpanzee heard several types of audi-
tory stimuli including her own name.

We measured ERPs for each of the fol-
lowing auditory stimuli: the vocal sound
of the subject’s own name (SON), the
vocal sound of a familiar name of another
group member (FN), the vocal sound of
an unfamiliar name (UN) and a non-
vocal sound (NV). A negative shift was
observed particularly in response to SON
at approximately 500 ms latency follow-
ing stimulus onset. This negative shift was
similar to Nc in human infants, which
is considered to reflect some attentional
states’ and indicates that this chimpanzee
processes her name differently from other
sounds.

Our results were unexpected in one
regard: we did not observe a larger positive
component at around 300 ms following
stimulus onset. This positive deflection,
known as P3 in human ERP studies,
has appeared in response to the subject’s
own name in several studies of human
adult subjects.® Many possibilities could
explain our findings. One hypothesis is

322

that the neural processing of one’s own
name differs between human adults and
chimpanzee adults. Another possibility is
that our experimental protocol would not
elicit the P3 component even in human
adult subjects. Our protocol was modified
from that used in earlier human studies,
based on the limited time period during
which our subject chimpanzee could sit
quietly.

After our previous chimpanzee experi-
ment,” we conducted additional test-
ing using a similar methodology on
human adults as subjects. These subjects
were eight Japanese males (aged 22-32
years). Our stimuli were the sounds of
family names spoken by a familiar indi-
vidual, because Japanese normally use
family names to call one another. Testing
involving humans and testing involving
the chimpanzee differed in the follow-
ing ways: the requirement that human
subjects look at a particular spot during
stimulus-sound presentation (but no other
requirements were imposed), the place
of the experiment, the number of stimu-
lus presentations and the device used to
record the EEG. Otherwise, the method-
ology was identical to that used previously
(reviewed in ref. 3).
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The results revealed some positive
and negative shifts in ERP (Fig. 1). In
particular, we observed significant differ-
ences in potentials in response to subjects’
own names compared with responses
to other types of sounds at the vertex
(Cz) in a certain latency range (negative
deflection around 200-300 ms follow-
ing stimulus onset: Tukey’s HSD, SON
vs. FN, p = 0.09; SON vs. UN, p = 0.02;
SON vs. NV, p = 0.02). Previous studies
have reported this negative deflection in
response to a human subject’s own name
around 200 ms, and this component can
be described as the initiation of an atten-
tion-switching mechanism.” However,
the peak amplitude of potentials at Cz in
response to subjects’ own names within
the P3 range (300-450 ms) did not dif-
fer significantly from those in response
to other types of sounds (in our previ-
ous study with a chimpanzee subject, we
set the P3 range at 200—450 ms, but for
human subjects we excluded 200-300
ms from the P3 range because this range
included a P2 peak). In addition, the peak
amplitude of potentials at Cz in response
to subjects’ own names within the range
of 450—-600 ms following stimulus onset
did not differ from those for other types
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of sounds (except for SON vs. UN), in
contrast to chimpanzee test results.
The absence of

response to subjects’ own names in our

increased P3 in

additional testing contradicts previous
reports about ERP in human adults.
Methodological differences can explain
this variation. Various studies have indi-
cated that the generation of P3 is influ-
enced by the novelty of the stimulus, so
habituation to the stimulus may preclude
the P3 component." Our testing used the
four types of sounds, including the sub-
jects’ own names, equally (25% each),
so this relatively frequent presentation of
the stimulus might have resulted in the
decreased P3.

In sum, we evaluated ERD in response
to one’s own name by collecting compara-
tive data from a chimpanzee and human
adults. We observed a greater negative
deflection in response to one’s own name
relative to other types of sounds in both
chimpanzee and human subjects. This
negativity can be interpreted as the initia-
tion of orientation to the sound of one’s
own name. However, the latency of this
negativity differed between the chimpan-
zee and the humans: 500 ms in the chim-
panzee and 200-300 ms in the humans.
These results may indicate that the initia-
tion of orientation to the sound of one’s
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own name is delayed in chimpanzees.
Next, we focused on the lack of increased
P3 in the chimpanzee. Data from human
subjects did not reveal increased P3 in
response to their own names. Our results
therefore did not indicate species-based
differences with respect to the generation
of P3; it was not elicited in our protocol
as well as it was in some earlier studies of
human subjects.'? Further study will be
needed to determine which factors affect
variation in negative shifts and P3 to one’s
own name. Because the generation of P3 is
an important topic in the study of human
ERP, it will also be worthwhile to inves-
tigate the presence or absence of P3 in
chimpanzees by designing a protocol that
applies to both humans and chimpanzees
and that enables P3 generation in human
subjects. The study of chimpanzee ERP is
a new way to investigate the neural basis of
human cognition from comparative and
evolutionary perspectives.
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