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Atrophy of the corpus callosum, cortical hypometabolism, and cognitive
impairment in corticobasal degeneration.
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Essential role of the human right parietal cortex in Japanese mirror reading:

an fMRI study.



A}

4. HEEBFEORR

3. SEROMKFE

1) fMRI 31U PET 10k 3 Binswanger JRICB1F 2 ERAH BT 2558, HL ¢
FIN MRI HEB%FA LT perfusion 4 A —J & diffusion 1 A=Y %8322 LT
Binswanger 0 B1H & KRR B O FIRAE % S+ 2 , F—fEFIT PET (2 X 5 Y0 iEa;
AAFHBAEZ AV TRIRMLE, BRERHROMEE TV, MRI TH/oNF—
FEDBEERT L, TOHRREITNTRMIZES D DHEPEHSHICT B,

2) M/MREGEEE - RMIRERE - MBEEBELNETSS LIk hMEL 4o T
A5 Binswanger RO FREELTE, RIERFEBBET 5, 4% T Binswanger BOFRK I
BT - RORETRE % EOMBRTHEL S B 2EHICo 0 THIE ¥ % Binswanger
WEXMRE LT, RMIRERE - MAMTEELE - @ RAETE THEL, ThoomiL +
=] “/"f”"%"ﬂ‘]fg‘%c‘: Binswanger D HERENBRERUEREOBEL DEEMEIZ DOV TRE
T,

EREBNEEECHPEEICRRLESL, SCRMOIEEERECHELT, M MURE
BRI ERECH LTI PECT CRAS R ERMEAL TV ¥, HBAZOMEZ IS
WTREEZFEMONAT, BUEMEECB T2 AMEEORRERL VITEE Y SREKE S
YINT A YBRBEI L o THELL, BOTEELRELEE L, ZOMEEREER
MEECRR SN, BOBRNEFREORERECERL, MEO—ENT MR & HnC,
BREFELFEOHROBA A H X 51T 2HEEFT. 2OFERERERESLCRE
THFETHD, 510, RXE LCERBRCRBTTHD, BEREXS L ERTHE LU
BN 22 TV 5 LHBFS W34,

EREEZEIEOCEST, LEELHRBELED, EHICh s SR ELSEI02
BLooh0ET, $7:, ERRBENBZICES, £87— 5 ONE - BRI bHET, B
ALICOES, BOKEE L OXAMEC b REHICBINLTH Y, FREL LTokitE
DTHETHEEELTT,

e : R
e 4. )

5. HFFE#E
IR R EBEIC, MER00FULETHEL TFEW (BEEd - V-7 OER)

ZA4 MV - EESIZAAET, KEY WORDSHUTIRAFRBERWIZFETRALTTE N,
MERRORXTFENHDBERRERERN - PEEFEFRMLTTE N,
BXRRICYU- TR, BFERGS-B4HMEMBISICK2BZHARLLTTEN,



%
FERBERKEMBHEREENE o EH
BRI B RERFERERESHERBR AR EES e

---------------------------------------------------------------------------------------------------

BAEFEEXFOHRDOAHZI L
AR TSR EESR MRD 2HW0T. HREOEEIFEHUETLEES
TV, TORMAMEERZES MUk, ML TFTHEE, £ THEE. £ FHGESE,
MRIRGSEE] A ERIE/ANE, EMBETE, A/NKERICRENBSNE, THhS DR
M5, FHREDFEEIFOHFITIT = D O ERERK, —DIdEEERIgEROME IR D
SHEAMRER  © 5 — DI ERAICHED 2 AIEERE) NES5TEZEAnRIN
o T5IT. BH¥RMOLFAFEERBIZBITS IMRI OIEEL(LEBED error 8K &0
RICAERZHEENR SN, - T, A0 LEEREEITA FEERIEOHREICED
HERBEEREZLTHZ ENHERIEN S,
KEY WORDS
mirror reading; fMRI; right parietal cortex; reaction time; activation

Research Report

. " - - . - - - -

Neural mechanism of Japanese Mirror Reading
Background and Purpose
Mirror phenomena in language which include mirror writing and reading are characterized as
writing or reading which runs in the opposite direction to normal writing or reading, with
reversals of words as well as letters.  Critchley described the condition of mirror writing in
normal subjects when they are asked to write on their forehead or on the underside of a table
(1). The purpose of our study is to investigate the neuronal substrate which is associated
with Japanese mirror reading,

Materials and Methods

e SO RIS

Subjects: Ten normal volunteers participated in the fMRI study. All participants are na’cive‘I
speaker of Japanese. ;
Materials: Japanese words written in kana were chosen from the vocabulary of Japanese high;[
school textbopk. Words used here are composed of 3 or 4 Japanese kana phonograms. For !

each word, a nonword was created by changing one or two phonograms in the word. |
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The study consisted of two fMRI scanning sessions. In each session, subjects performed a
lexical decision (word/nonword judgment) task on items visually presented in either mirror
reversed or normal orientation during alternating blocks lasting 30 s each. Participants were
told to press one response key if the item appearing on the screen was a word, and to press
the other one if the item appearing on the screen was a nonword.
fMRI procedure: Subjects lay supine in the MR scanner. fMRI imaging was performed by
1.5 T whole-body scanner, In each session,' 33 functional images were acquired. A T1-
- weighted 3D anatomical image of each participant was obtained after fhe functional
measurements.
Data analysis: Functional image processing was performed on ULTRA-2 workstation.
After image reconstruction, data were analyzed with SPM96 (2). Images were realigned, co-
registered with the participant’s structural MRI and spatially normalized to allow group
analysis. Afterwards, data were spatially smoothed. For detecting the common activation
among participants between mirror reversed and normal orientation condition, we used the
random effect model kit of SPM96 (3). The threshold for statistics was set at Z > 3.09 with
p value less than 0.05 correction for multiple comparisons ‘using the theory of Gaussian fields.
Results
Behavioral data:
The reaction times (RTs) of the lexical decision task were significant increased for mirror
reversed items than for normal orientated items. The mirror nonwords decision required the
longest RTs for correct responses (1455 ms), followed by the mirror reversed words (1216
ms), the normal orientated nonwords (986 ms), and the normal orientated words (820 ms).
fMRI finding: ‘
Bilateral occipital regions, bilateral temporal regions, and right superior parietal region were
found to be strongly activated. In the occipital lobe, activations were identified bilaterally in
the superior and middle occipital gyri which correspond to Brodmann’s area (BA) 18, 19.
Temporal lobe activation was detected in the left inferior temporal gyrus (BA 37) and bilateral

FG (BA 19). In the parietal lobe, a strong consistent activation located in the right superior
parietal cortex (SPC, BA 7) was found only in the right hemisphere.
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Discussion

In the present study, we have used Japanese kana mirror reading task to demonstrate the
neural substrate for this special kind of reading skill.

Evidence from patients with parietal lesions along with evidence from studies of normal people
using functional neuroimaging method suggest that parietal cortex play an important fole in the
processing of mirror reversed verbal or nonverbal stimuli. Alivisatos and Petrides, who
measured regional cerebral blood flow with PET, reported a significant increase of cerebral
blood flow in the left parietal region when subjects mentally rotated alphanumeric stimuli (4).
However, Kosslyn found task-dependent right inferior parietal lobe activity (5). Because the
mirror reading task requires substantial visuospatial transformation which relies upon the right
dorsal visual pathway, it is likely that the activation detected in the right SPC in the present
study was associated with spatial transformation of mirror reversed kana items.

PET studies of reading indicate that left fusiform gyrus and extrastriate cortex are involved in
letter recognition processing . - We believe that the left fusiform gyrus and left inferior

temporal region might be associated with these processes. This hypothesis is consistent with

mirror reversed letter strings (6). As a conclusion, mirror reading was associated with
activation in widespread cortical regions which include bilateral occipital, bilateral temporal,
right superior parietal, and left inferior frontal cortices.
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