
Abstra
Functio
object-
was un
commo
 
Introd
Senten
increas
sentenc
higher 
probe m
left pre
Hindi r
crucial
gramm
object. 
 
Materi
vision 
Institut
sentenc
particip
(2002)
Chines
Magne
(TR=20
magnet
voxels,
The co
regions
involve
 
Result
betwee
tempor
well as
syntact
tempor
pole, b
possibl
 

 
Figure
judgme
1149.6
Negativ
and Ne
Refere
Neuroi

Fig 

act:  
onal Magnetic Re
-verb (SOV) langu
ndertaken where na
on as well as distin

duction:  
ntial negation is un
sed reading time a
ce length, as well 
activity in the left

matching task in J
ecentral gyrus but 
reader performs th
 information of th

matical relations, v
On the other hand

ials and Method:
acuity with no his
tional Human Ethi
ces were bi-clausa
pant is fully comp
. Each session las

se was used as a 
etom Skyra scanne
000 ms, TE=30 m
tization-prepared 
, sagittal partitions

ontrast maps from e
s significantly acti
ed in affirmative a

ts and Discussion
en two condition (
ral, left parietal an
s interpretation of 
tically complex se
ral pole for negativ
ased on their inve
le region that is inv

e 1. Schematic of 
ent task for Affir

60, SD=428.61).Fi
ve sentences thres
egative sentences i
ence: [1] Carpent
image (1999), 10(2

1 

Function
1

esonance Imaging 
uage and has a lon
ative Hindi reader 
nct regions for affi

niversal in all huma
and errors [1, 2]. 
grammatical form

t posterior tempora
apanese (first lang
only for the more 

he sentence judgme
he relation betwee
iz. subject and obj
d, Hindi is a relativ

: Fourteen native 
story of neurologi
ics Committee. Th
al and had similar
petent to compreh
sted for 236 secon
control condition
er at the Center o
ms, flip angle=77
rapid gradient-ech
s). Data were anal
each participant w
ivated by affirmat

and negative senten

: Response Time 
fig: 2). Neuro-ima

nd left occipital. It
thematic role, wh

entences and also 
ve sentence (fig: 3
stigation on aphas
volved in semantic

         

f the paradigm de
rmative and Nega
igure 3: fMRI act
sholded at uncorre
indexed to baseline
ter et al., Psychol
2):216-224. [4] Ha

nal MRI study
1CBMR, Center of 

technique has be
ng tradition of gra

performed the sen
irmative and negat

an language and b
Different explana

m of negation. Usin
al and bilateral par
guage, L1) and Eng
demanding L2 con
ent task (Target an
en the words in a 
ject, in English. T
vely free word ord

Hindi speaking su
ical disease. Inform
he entire stimulus 
r structure, namely
hend the sentences
nds and consisted 
n; none of the par
of Biomedical Ma
°, 33 oblique pla

ho (MPRAGE) se
lyzed with Statisti

were taken into sec
tive and negative s
nces. 

were faster in the
aging revel the com
t is noteworthy th
here as pars trinag

for the processin
3 (B)); whereas no
ics and they repor
c integration at the

                                 

sign. Figure 2. (
tive sentence .Th
ivation pattern ren

ected P < 0.001 w
e condition (Chine
ogical Review, (1
asegawa M et al. N

Fig. 

y of visual proc
Uttam Kum

f Biomedical Magn

en employed to s
mmar and literatu
ntence judgment ta
tive sentences. 

behavioral studies i
ations have been 
ng fMRI tools pro
rietal brain region
glish (second lang
ndition.  In the pre
nd Probe) in Hindi

sentence. So whe
The position imme
der language. 

ubjects (5 female,
med consent was 
set consisted of 4

y main clause foll
s. The experiment
of two task block

rticipants had bee
agnetic Resonance

ane slices, FOV =
quence was also c
ical Parametric M
ond-level group an
sentences. (p < 0 

e Affirmative cond
mmon region (fig
at particularly wit
ularis and pars orb

ng of lexico-seman
 separate region is

rted that this region
e sentence and lexi

         

A) Reaction time
he mean Reaction 
ndered on a standa
ith spatial extent k
ese). (B) Brain acti
1975), 82(1):45-73
Neuroimage (2002

2 

cessing of affir
mar1, and C L Khetr
netic Resonance, L

 

tudy the expressio
ure. To account the
ask (target-Probe) 

indicate that negat
reported in the lit

ocessing of affirm
s for the negative 

guage, L2). A signi
esent study we aim
i.  Language topol
en one says Engli
ediately preceding

, mean age = 28.3
taken from each p

48 target- probe pa
lowed by subordin
tal task (fig: 1) w
ks (Affirmative, N
en exposed to the
e. T2*-weighted f

= 224x224, image
collected (TR=169
apping software (
nalyses. For secon
.001 uncorrected,

dition than in the N
: 3 (A)) involved 
thin LIFG, it is pa
bitalis have more 
ntic information.
s found specificall
n may be involved
ical levels.  

e for reading Engl
time for Negativ

ard brain conform
k = 20 voxels. (A)
ivation map of dire
3. [2] Clark HH e
) 15(3):647-660. [

rmative and n
rapal1 

Lucknow, Uttar Pra

on and interpretat
e effect of semant
in affirmative and

tive sentences are 
terature regarding

mative and negative
compared to affirm
ificant effect for n

m to investigate the
logists classify Hin
ish is an SVO lan

g a verb marks the

3 years, SD=3.2) p
participant approv
airs with 24 negat
nate clause. The p

was a probe-to-targ
Negative and Chin
e Chinese languag
functional images

e matrix = 64x64)
90 ms, TE=2.56 m
SPM 5; Wellcome

nd-level group ana
k = 10). A Conju

Negative conditio
in processing of b

ars opercularis wh
involvement towa
One of the crucia

ly for affirmative s
d in morpho-syntac

                

lish and Hindi wo
ve (mean=1345.57

ming to stereotactic
) Result of conjun

rect comparison be
et.al, Cognitive Ps
[5] Dronkers NF et

negative sente

radesh, India 

tion of negation in
tic and syntactic f
d negative sentenc

more difficult to p
g the processing o
e sentence were ex
mative sentences. 

negative sentences 
e processing of neg
ndi as an SOV lan
nguage, one is ass
e subject and the o

participated in the
ved by the Center 
tive and 24 positiv
probes were kept 
get matching task 
nese) with a fixatio
ge/character. Data
s were acquired u
). A three-dimens
ms, flip angle=12
e Department of C

alyses, we employe
unction analysis w

on and there was n
both conditions su
hich is primarily c
ards comprehensio
al findings in this
sentence. [5] argue
ctic comprehensio

                                

ords. Panel shows
7, SD=490.60) wa
c space showing a
nction analysis sho
etween Negative V
sychology, (1972)
t al.  Brain and La

Fig. 3 

nces 

n Hindi language
features on neural 
ces. The result sho

process than affirm
of negation; they 
xplored by few stu
Hasegawa et. al. 
was noticed in the

gation in Hindi lan
nguage. English us
serting a fact abou
one immediately fo

e study. All partic
of Biomedical Ma
ve targets and pro
related to it in or
previously used b

on crosshair (12 s
a were collected o
using a gradient-e
sional T1-weighted
°, matrix=224×25
Cognitive Neurolo
ed one-sample t-te

was performed to f

no significant diffe
uch as LIFG, left S
considered for syn
on of semantic rel
s study is the acti
ed for a specific ro

on. Anterior tempo

s reaction time fo
as higher than A
a semantic effect i
owing common ar

Vs Positive sentenc
) 3(3): 472-517. [3
anguage (1994) 47

. Hindi is subject
network the study
ws involvement o

mative, resulting in
include aspects o
udies [3]; reported
[4] used target and
e left temporal and
nguage. The native
es position to code
ut the encoding o

following marks an

cipants had norma
agnetic Resonance

obes. All the targe
rder to ensure tha
by Hasegawaet al
seconds) followed
on a 3 T Siemens
echo EPI sequence
d image using the

56, 1 mm isotropic
ogy, London, UK)
est to identify brain
find common areas

ference in accuracy
SMA, bilateral mid
ntactic operation a
lationship between
ivation of bilatera
ole of the tempora

oral pole could be a

or the target-probe
ffirmative (mean=
in Affirmative and
rea for Affirmative
ces. 
3] Carpenter et.al
(3):461–462.  

-
y 
f 

n 
f 
d 
d 
d 
e 
e 
f 
n 

l 
e 
t 
t 
. 

d. 
s 
e 
e 
c 
.  

n 
s 

y 
d 
s 
n 
l 
l 
a 

 

e 
= 
d 
e 

l, 

2144Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


