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A unique characteristic of the Japanese language is its dual writing The particular relevance to ALS stems from the established link

systems. Whereas kana (phonograms) have an invariant and predict-
able correspondence between the written form and its pronunciation,
kanji (morphograms) do not. In this issue of EBioMedicine, Prof Gen
Sobue and colleagues [1] report a study of reading in amyotrophic lat-
eral sclerosis (ALS), in which they focus attention on a subset of kanji
words referred to as Jukujikun, for which the pronunciation of the
whole bears no relationship to that for its constituent parts. The authors
offer a striking example. The kanji character that means ‘snow’ is
pronounced either “YUKI” or “SETSU”, the character for ‘collapse” is pro-
nounced “HOH”, but when those two characters are combined to desig-
nate the meaning ‘avalanche’ they are pronounced “NADARE”. This is
intriguing, but why should such apparent linguistic idiosyncrasies be
theoretically relevant or of general clinical interest in relation to people
with ALS?

There are a number of reasons. Jukujikun represent a particularly
pure example of words that cannot be ‘sounded out’ phonetically from
their component parts and therefore have implications for and place
constraints on models of reading. Pronunciation depends on semantic
context and access to the characters' meaning. The closest, albeit imper-
fect, parallel in English are exception words such as ‘sew’ or ‘pint’,
whose pronunciation does not conform to the typical rendition of the
letter string: the pronunciation of ‘sew’ might a priori be expected to
rhyme with ‘few’, ‘new’ and ‘pew’, and the pronunciation of ‘pint’ with
‘hint’, ‘mint’ and ‘tint’. The traditional dual-route model proposes that
the reading of exceptionwords requires the involvement of a direct lex-
ical/semantic route, whereby the sound of a word is accessed directly
from the whole word form/word meaning. In keeping with the pro-
posed semantic demands, a difficulty reading exception words is a hall-
mark of semantic dementia, a degenerative disorder of the temporal
lobes, in which patients lose understanding of words. Similarly, a
study of 10 Japanese patients with semantic dementia showed an asso-
ciation between overall severity of patients' semantic disorder and
reading impairment of kanji, the strongest relationship being with in-
consistent atypical kanji, which includes Jukujikun [2]. Reading perfor-
mance of Jukujikun therefore represents a potentially sensitive marker
of semantic loss.
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between ALS and frontotemporal dementia (FTD), of which semantic
dementia is one clinical form. Studies of cognitive change in ALS have
hitherto paidmost attention to executive functioning, but there is grow-
ing awareness that language problems may be a prominent feature [3],
with some authors suggesting that language disordermay be evenmore
common than executive impairments [4]. What is clear is that full un-
derstanding of the cognitive changes in ALS depends on assessments
that address the range of symptoms that are associated with FTD. It is
within this context that the study by Sobue and colleagues is especially
welcome. Single case reports confirm that ALS may occur in association
with wordmeaning aphasia (semantic dementia) and kanji reading im-
pairment [5], although a study of writing in 14 Japanese ALS patients [6]
reported kana errors to be more common. The study by Sobue and col-
leagues is the first of which I am aware to investigate kanji reading in a
very large consecutive cohort of ALS patients. The study demonstrates
Jukujikun reading deficits in a high proportion of patients, raising the
possibility that semantic deficits may be a more common feature of
ALS patients' language disorder than generally recognised. Jukujikun
reading performancemay constitute an early indicator of semantic pro-
cessing impairments in ALS.

Kana and kanji reading andwriting are known to have different neu-
ral bases [7,8], reflecting their differential underlying cognitive process-
ing demands. Sobue and colleagues extend previous neuroimaging
work by their examination, in a proportion of patients, of the relation-
ship between Jukujikun reading and resting-state functional magnetic
resonance imaging network findings, based on voxel-based graph
analysis. The authors' identification of a critical role of the right fusi-
form/lingual gyrus raises tantalizing questions about the role of percep-
tion, imagery and visual semantic processing in Jukujikun reading. It
also underscores the importance of widespread network abnormalities
underpinning cognitive symptoms.

The earliest report of language problems in ALS was publishedmore
than a century ago in 1893 by the Japanese author Watanabe [9], many
years before non-motor symptoms in ALS began to receive widespread
recognition. The paper by Sobue and colleagues in this issue adds to the
long line of notable Japanese contributions to clinical neuroscience and
to the understanding of language and cognition in ALS.
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