
A case with a 120 base pair
insertional mutation in the prion
protein gene: the first case in
Japan
Familial prion diseases are associated with
underlying mutations in the prion protein
gene located on the short arm of human
chromosome 20.1 The normal and wild type
of the prion protein gene encodes the cellular
prion protein, PrPC, and it is thought that
there is a post-translational modification to a
disease related form, protease resistant PrPSc.
PrPSc and PrPC have the same amino acid
sequence, but PrPSc is richer in b sheets. PrPSc

is distinguished from PrPC in that it is
protease resistant and associated with infec-
tivity. It is known that PrPSc deposition is
associated with the pathological changes of
spongiform degeneration, neuronal loss, and
astrocytic gliosis. Underlying mutations are
point mutations and octapeptide repeat
(24 bp repeat) insertional mutations. In
healthy people, the repeat is designated R1-
R2-R2-R3-R4, where only R1 is a nonapep-
tide and the others are octapeptides, between
codon 51 and 91.2 Prion disease families with
mutations of one, two, four, five, six, seven,
eight, or nine extra octapeptide repeat inser-
tions have been reported.
We report a case with a 120 bp insertional

mutation in the prion protein gene. To our
knowledge, this is the first such case studied
in Japan. The patient, a 45 year old woman,
showed signs of dementia and cerebellar
atrophy at the onset. In the next 4 years,
her motor function did not become
worse, though her higher brain function was
deteriorating gradually. Cases with the same
mutant protein have been reported in an
American family, an American family of
Ukrainian origin, and a German family.2–4

The clinical features of this case are very
similar to those of the reported cases, but
there are subtle differences in the DNA
sequence of the octapeptide repeat region.

Case report
A 45 year old woman had shown difficulty in
calculation as an initial symptom, and
exhibited some difficulty in her job because
of memory deficits. She showed psychomotor
retardation and became housebound; her full
activity gradually declined and her need for
support for daily living activities became
gradually greater.
She had graduated from junior college at

20 years of age, worked as a childminder
until the age of 26 years, and had married at
24 years. She had begun to help in her
mother’s business at 43 years of age. She
has a medical history of hypertension, and no
history of neurosurgery or tissue grafting.
There is no known family history of neuro-
degenerative disease.
When admitted to our hospital at 45 years

of age, she was cooperative and well nour-
ished. On examination, she was disorientated
in time and place, showed memory impair-
ment for recent events, and had difficulty in
concentration and calculation. Her Mini
Mental State Examination (MMSE) score
was 21, and her verbal IQ from the
Wechsler Adult Intelligence Scale - Revised
was 70. Evaluation of cranial nerve function
was normal. Muscle tonus and reflexes were
physiological and symmetric. She showed
mild cerebellar ataxia in the left upper and
lower limbs, but could walk by herself.
Routine biochemical and haematological
investigations were almost normal except
for mild anaemia, and her thyroid function
was also normal. Brain magnetic resonance
imaging (MRI) showed mild atrophy in
cerebral cortex and cerebellar vermis, but
there was no evidence of hyperintensity of
grey matter in T2 weighted images. Single
photon emission computed tomography

(SPECT) showed general hypoperfusion in
cerebral cortex. Electroencephalogram (EEG)
showed a 9,10 Hz, 20,40 mV diffuse wave
pattern, but no paroxysmal discharge.
Cerebrospinal fluid 14-3-3 was not examined.
The DNA analysis revealed that she had a

120 bp insertional mutation in the prion
protein gene, and that the codon 129 poly-
morphism was Met/Met. The patient’s chil-
dren have not been tested for the insertion,
because we could not obtain informed con-
sent.
Two years later, when the patient was aged

47 years, her neurological signs showed no
remarkable change, and brain MRI revealed
mild cerebral and cerebellar atrophy. SPECT
and EEG showed no remarkable change. At
49 years of age, MMSE score was 13, where
disorientation and attention deficit were
apparent, but she showed little deterioration
in cerebellar ataxia and could walk by herself.

Discussion
Our research involved a patient with slowly
progressive dementia and five extra octapep-
tide repeat insertions in the human prion
protein gene. At 45 years of age, she exhib-
ited disorientation, difficulty in concentra-
tion, and cerebellar ataxia. Over the next
4 years, she showed no marked deterioration
in cerebellar ataxia, but mild deterioration in
orientation, attention, and memorisation.
The clinical features of published cases

with insertions of five extra octapeptide
repeats are shown in table 1. The average
age at onset in those cases, 44 years (range 26
to 61), is relatively young, and cases with
long duration of illness have been observed.
Goldfarb et al reported that the long extra
octapeptide repeat was associated with early
age at onset and long duration of the illness.2

In the same family, there is little variation in
symptoms at the onset and in clinical course.
Common clinical features in reported cases
are progressive dementia, progressive cogni-
tive impairment, personality change, cerebel-

Table 1 Clinical features and the octapeptide repeat pattern of published cases with five extra octapeptide repeats insertion
including this case

Reference
Sex/age
at onset

Duration of
illness Clinical features

The octapeptide repeat pattern (normal:
R1-R2-R2-R3-R4)

This report F/45 4 years, alive
at 49 years

Progressive dementia, disorientation, cerebellar signs R1-R2-R2a-R2-R2-R3g-R2-R2-R3-R4

Goldfarb et al 2 M/31 15 years Progressive dementia, abnormal behavior, cerebellar signs,
tremor, rigidity, myoclonus. EEG: diffuse slowing

R1-R2-R2-R3-R2-R3g-R2-R2-R3-R4

M/45 5 years Progressive dementia, mood change, disorientation, cerebellar
signs, tremor, hyper-reflexia

Cochran et al 3 M/42 7 years Cognitive impairment, cerebellar ataxia, R1-R2-R2-R3-R2-R2-R2-R2-R3-R4
M/44 7 years, alive

at 52 years
Cognitive impairment, personality change, spasticity

F/26 12 years, alive
at 38 years

Poor socialisation, cerebellar ataxia, personality change

Skworc et al 4 F/51 2 years Cerebellar ataxia, spasticity, progressive dementia, cognitive
impairment, mutism

R1-R2-R2-R3g-R3g-R3g-R2-R2-R3-R4

F/61 8 years Long-standing personality disorders, cerebellar ataxia,
spasticity, progressive dementia

F/52 4 months Rapidly progressive dementia, spasticity, myoclonus. EEG:
periodic complexes
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lar ataxia, and spasticity. With regard to the
symptomatic change in time course, patients
often showed mental disorder at an early
stage, which remained stable for several
years, followed by rapid deterioration ending
to death. In almost all of the cases, brain MRI
showed cerebral and cerebellar atrophy, but
no specific findings. EEG showed a diffuse
slowing, and in few cases periodic synchro-
nous discharges.
The expanded octapeptide repeat regions of

this case and published cases with 120 bp
insertion mutations are shown in table 1.2–4

In our case, the repeat is designated R1-R2-
R2a-R2-R2-R3g-R2-R2-R3-R4, and this DNA
sequence is different from other sequences in
the reported cases. The clinical features in
this case are progressive dementia, disorien-
tation, and cerebellar signs. The patient’s
motor function has shown no marked decline
in 4 years, but her higher brain function has
become gradually worse. In this case, no
other members of this family show similar
symptoms. Genetic testing for prion disease
should be considered as a differential diag-
nosis in unusual cases of impaired mental
disorder.
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BOOK REVIEW

authors to write on aspects of the self. The
title might be ‘‘The self and schizophrenia’’
for this is the central focus. In his chapter
Parnas makes this explicit:

‘‘The most fundamental level of self-
hood that appears to be affected in
early schizophrenia is the automatic
pre-reflective articulation of the first
person perspective’’ (page 217)

and quotes Bleuler:

‘‘Ganz intakt ist dennoch das Ich
nirgends’’

‘‘The I is, however, never completely
intact’’ to this effect. The proposal is that by
attacking the self as a concept and dealing
with its scientific and philosophical implica-
tions one can arrive at a more fundamental
understanding of the nature of schizophrenia
than Bleuler’s concept that it is a disorder of
association. However, the implications are
wider than this.
To be sure there are some disagreements

and differences in emphasis between the
contributors. Thus Berrios and Marková in a
characteristically thorough historical survey
conclude that the self is ‘‘fundamentally a
western construct’’ to be explained by means
other than neurobiology. Bentall writes:

‘‘To many hard-nosed biological
scientists, the self might seem an
almost metaphysical concept’’ (page
301)

and quotes Baumeister:

‘‘Providing a satisfactory definition
of the self has proven fiendishly
difficult. It is what you mean when
you say ‘‘I’’. Most people use ‘‘I’’
and ‘‘self’’ many times each day,
and so most people have a secure
understanding of what the self is –
but articulating that understanding is
not easy’’.

Phillips writes:

‘‘Sartre and Heidegger come to
mind as philosophers who reject
the notion that there is anything like
a human nature or natural self-
development …’’ (page 320)

These quotations provide a background of
cautious scepticism but there is much in this
volume to convince the reader that address-
ing the problem of the self and its relation-
ship to the phenomena of psychosis takes one
into the core problem of the neural basis of
psychotic symptoms and indeed the nature of
human consciousness.
For example, there is the question of the

relationship between the self and the central
executive—a key concept in ‘‘cognitive psy-
chology’’. Blakemore and Frith (chapter 19)
outline the theory that auditory hallucina-
tions and delusions of control arise because
of a failure in the mechanism by which the
predicted consequences of self-produced

actions are derived from an internal ‘‘for-
ward’’ model that predicts and cancels the
sensory consequences of self-produced
actions. This widely discussed model has a
nice wiring diagram (figure 19.1) according
to which a patient lacks awareness of
initiating an action or thought or of its
predicted consequences. However, as Zahavi
argues on pp 67–68 there is a problem. The
account is based on the assumption that the
‘‘mineness’’ of experience comes about as the
result of high order representation, and that
such meta-representational accounts of con-
scious experience are flawed in that they
depend on an infinite regress—that is, they
require the invocation of an ‘‘homunculus’’
whose function in turn needs to be accounted
for by a further homunculus at a higher level.
Similar criticisms apply to theory of mind
formulations discussed by Kai Vogeley in
chapter 17. A more parsimonious account of
the differences between cortical function in
other primates, mammals, and humans is
required.
Where then is the neural basis of the self?

According to Markowitsch (chapter 9) it is
located in the right pre-frontal and anterior
temporal cortex on the basis of evidence
relating to the hemispheric encoding and
retrieval asymmetry (HERA) hypothesis of
episodic memory, according to which left pre-
frontal cortex is engaged in recording episo-
dic memories while right pre-frontal cortex is
relevant to retrieval. Keenan et al (chapter 8)
agree on the basis of studies that implicate
right hemisphere/pre-frontal cortex in self-
recognition and self-face recognition as well
as episodic memory. These chapters therefore
introduce the topic of cerebral asymmetry;
but do not tell us why it is relevant.
I missed reference to what I have called the

Broca-Annett axiom—the concept that cere-
bral asymmetry is the characteristic that
defines the human brain.1 2 This is the notion
that at some point in hominid evolution the
brain lateralised and that this innovation was
critical to the evolution of language. On page
198 of this volume Panksepp refers to the
problems of animal models of schizophrenia:

‘‘Not only is it risky to infer mental
processes simply from the study of
behavioural responses, but some of
the key symptoms of schizophrenia
(eg thought disorder) may be impos-
sible to model in creatures of modest
cortical endowment’’.

If, as Panksepp also suspects may be the
case, the disease is specific to the human
capacity for language, the problem is deeper
than this. Miskolczy3 considered that schizo-
phrenia was a disease of Homo sapiens-specific
cerebral cortex; the Broca-Annett axiom is a
lead to the nature of its anatomical basis.
Gallup et al (page 147) place the problem of
self-awareness in the context of primate
evolution by considering the point in the
primate lineage at which evidence of self-
recognition emerges in mirror experiments.
They equate this point with the development
of the capacity for a ‘‘theory of mind and
appreciation of the existence of others’’ and
relate this capacity to ‘‘enlargement of the
frontal lobes and vulnerability to the phe-
nomena of psychosis’’. However, theory of
mind interpretations of mirror recognition
have been contested.4 Susceptibility to schi-
zophrenia may be more precisely related to

The self in neuroscience and
psychiatry

Edited by Tilo Kircher, Anthony David.
Published by Cambridge University Press,
Cambridge, 2003, pp 466, £30.00 (paper-
back). ISBN 0-521-53350-3

This is a thought provoking book. Tilo Kircher
and Anthony David have persuaded 22
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the capacity for language and the origin of
the species5, and cerebral correlates of this
transition may be more recent and more
precisely defined. Tomasello6 has suggested
that the correlate in human ontogeny of the
capacity for language is the development of
the ability to share with another individual a
focus of attention in the outside world—he
asks ‘‘why don’t chimpanzees point?’’ This is
a plausible correlate of cerebral lateralisation
and yields a radical alternative to frontal lobe
explanations of the origin of psychotic
symptoms.
One can ask further questions about how

the phenomena of psychosis considered as
deviations in the integrity of the self match
up with what we know about the epidemiol-
ogy and biology of schizophrenia. From the
evidence of the WHO and other studies7

schizophrenic disorders have an approxi-
mately uniform incidence in all populations.
Onsets occur, with a characteristic sex differ-
ence, in the reproductive phase of life and are
associated with structural changes in the
brain as reflected in a degree of ventricular
enlargement.8 Thus we are dealing with
variation, associated with variations in brain
structure, that is maintained across the
species in the face of biological disadvantage.
On page 236 Parnas writes that:

‘‘…disruption in the ontogenesis of
corticocortical connectivity may
represent a crucial aetiological ele-
ment in the origins of schizophrenia
… Development of the elemental
self-object relation is … most likely
heavily dependent on a progressive
sophistication of intra- and intermo-
dal sensory and sensorimotor inte-
grations. An intact and very precise
intracortical and corticocortical con-
nectivity is a necessary condition for
such developments’’.

On page 375 Vogeley writes of ‘‘converging
evidence for schizophrenia as a disconnectiv-
ity syndrome’’. To be sure much evidence is
consistent with schizophrenia as a miscon-
nectivity syndrome and this implies a uni-
formity of pathogenesis incompatible with a
polygenic theory. The key question is where
are the misconnections? If schizophrenia is a
Homo sapiens-specific condition associated
with disorders of self-concept that emerged
with the evolution of language, the anatomi-
cal basis of these developments is the central
issue. There appears to be no alternative to
the Broca-Annett axiom that the brain
lateralised in course of hominid evolution,
and that the final step was the advent of the
capacity for language. The critical connec-
tions are those between the hemispheres and
this must surely be where the misconnectiv-
ity occurs.9 It is of particular interest that
development of the corpus callosum con-
tinues into the third and fourth decades of
life10 and is associated with a sex difference
(continuing later in females) that is a
possible correlate of the sex difference in
age of onset of psychosis.
It is a remarkable but commonplace fact

that psychotic symptoms, including those
relating to the core of the self, sometimes
respond to neuroleptic medication. In their
contribution to ‘‘The Self’’ Walter and Spitzer
consider the implications of this observation.

They also point out the awkwardness of
having two apparently unrelated explana-
tions of ichstörungen—‘‘disorders of the I’’—as
internal monitoring deficits in the case of
passivity phenomena on the one hand and, in
terms of the theory of mind, for experiences
of reference, on the other. This is unparsi-
monious Walter and Spitzer point out.
Elsewhere they11 have elegantly demon-
strated that hypofrontality in schizophrenia
is not a general deficit—there is a failure of
lateralisation, verbal activation to the left,
and spatial activation to the right. What is
required is some integration of dopaminergic
and laterality hypotheses. Here the observa-
tions of Hsiao et al12 are relevant. These
authors have shown that dopamine uptake
(or possibly turnover) in the striatum is not
grossly changed in individuals with schizo-
phrenic disorders, but whereas in controls
there is marked lateralisation, in patients this
is lost. If the torque is the defining character-
istic of the human cerebral cortex, corticos-
triatal influences could be central to an
understanding of the nature of the distur-
bance in psychosis and its response to
medication.
Perhaps the most distinctive contribution

to this volume is by Maxim Stamenov, who
places the concept of the self within the
framework of linguistic theory. He gives an
account of the symbolic representation in lang-
uage of the first person personal pronoun—
‘‘this I is the most unusual symbol humans
have at their disposal’’. He explains that there
are two aspects of the function of the I—it
refers in one direction to the implicit central
executive, while it gets its meaning from
another world, the external world of current
explicit cognitive representation. These
requirements are incommensurable—the first
negating the possibility of having representa-
tional content; the second requiring it, and
thus the linguistic I acquires the character-
istic of ‘‘nonspecularity’’, becoming part of
the explicit linguistic content without being
capable of being visualised in the way that
one can visualise objects in the external
world.
Stamenov has a section entitled ‘‘Every

sentence must have a self’’. The philosopher
WV Quine asked the question, ‘‘Why does
every sentence have a tense?’’ These proposi-
tions seem to be related and both perhaps are
consistent with the performative hypothesis
(associated with JR Ross and R Lakoff) that
every sentence has an implicit superordinant
clause in the first person and the present
tense. This in turn relates to the concept of
Buehler13 that the structure of language has,
at its core, a deictic origin of the I, here, and
now. Somehow language is built around this
origin and, if it is lost, Buehler suggests
language begins to fall apart. This is perhaps
what we see happening in schizophrenic
thought disorder.14 Sass remarks on page
254 that auditory hallucinations lack deixis—
they are disembodied. Stamenov’s chapter is
the most cogent exposition of the methodol-
ogy of modern linguistics and its application
to the complex philosophical and scientific
problems raised by the phenomena of psy-
chosis that I know.
Stamenov and Kircher and David’s con-

cluding chapter both draw attention to the
unsolved problem of the nature of conscious-
ness. This surely is closely related to the
problem of the evolution of language. I have
argued that the Broca-Annett axiom is crucial
and that the cerebral torque is all that we
have available as an anatomical basis of the

capacity for language. De Saussure made a
key contribution in separating the phonolo-
gical engram from the other components
(concepts and meanings) of the sign and this
separation must relate to the differential
functions of the hemispheres. The anatomical
disposition of the torque along the antero-
posterior axis allows the motor and sensory
engrams in Broca’s and Wernicke’s area
respectively to interact with differing polar-
ities with the corresponding areas of hetero-
modal association cortex in the non-
dominant hemisphere. Thus language is
conceived as a bihemispheric phenomenon
with a deictic focus in Broca’s area and its
relationship on the one hand to the internal
word of thoughts in the right dorsolateral
prefrontal cortex and on the other hand to
the external world of perceived speech in
Wernicke’s area. In this way can be con-
ceptualised the critical role of the self in the
origin of language and the phenomena of
psychosis.
Kircher and David are to be congratulated

on bringing together a set of seminal con-
tributions on which further conceptual and
scientific advances in understanding the
phenomena of psychosis and their relation-
ship to the human capacity of language can
be based.

T J Crow
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