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INTRODUCTION

Aphasic indriduals often show impamments that are specific to word class.
Most notable are (double) dissocistions bebareen noun and verh production
(Miceli et al, 1954, 1985, Zingeser & EBemdt, 1990,

Ancawic aphasia; nons mote diffioal than verbs
Agranmmatic aphasia;  verhs more diffimalt than nonans

VERES AMD A RGTMENT STETCTUEE

In fact, the verb prodaction mrpammert in agranonatic aphasia s mow than
an artoss-the-board mmpairment for all types of verbs. It 15 sensttive to several
factors, such as kxial flequency, imageabilty, and sematic factors. Most
notably, agmnmnate verh production 15 a fanchion of 2 web’s arcussamr
sPuchuRe.

YEEE ARGUMENT STEOCTIUEE
argenent ¥ participant inverh artion
Possible arpmment strachares [arpamerts m bhie]:
l-place (ndransitive) verb: Johnslept
2-place (transtore] verb: Jolm punched files:
3-place (ditranstive] verb: John zave money to May

For agrammnatic speakers, verb production becomes more diffimalt as werh
argument shuchires become more conples. That 15, 3-place verhs are momw
diffirult than 2-place werbs, which are more diffirul than l-place verhs
[(Figure 11 This fmding has been reported in English (Thonpson et al, 1557,
Eim & Thompson, 2000, 208, Thompson, X031 as well as m other
languages, such as Dhach (Jonkers & Bastiaanse 15596, 199280, Itahian
[Luzzatti & Cluerchia, m press), Hungarian (Eass, 20000, and Cenman (de
Eleser & Easchloe, 20000
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Figmre 1. Aphacic prodaction of werbs by armmmerd stnachare.
(Eim & Thompeor, 2000; o, Thompeoz et al, 1997 Eim & Thompeo, 2004 )

This verb processmg mnpainnent seen M agtannatian mggests that aderor
lefl-henusphere regions are aucial for processing verbs and verh arpumed
strachme. Some data mapport this notion:

» Petarsen et al. (19520 reported kft fortal actoration m oa PET werh
production taslk.

s Shapwo et al (2001) reported left fiortal distuption of werh production bat
not noun production m oa repetidore tramscortical magretic stinmalation
(TS shady.
Howrever, posterior ateas may participate 1n verbh processing as well:

= Perari et al. (1999 compared, with fMET, lewical decision of conorete and
abstract nouns and verhs.

Vetbs compared to nouns = fortal and posterior perisybrian actoration
s Grossman et al. (2002, wsing fMET, exanuned:

motion werhs (e, walk) — ohserrable everts
cognition verhs [Funk, ow) — non-obserrable event s, complex
argurnert shachare

Cognttion moms motion veths = posterior activation, mchading
Wearnicke s avea
» Hadar & Palti (m press) reported sreater Wernicke™s area activation for
veths with more complex aroumert stachares, m oan fME stody using
a sranty mdzmet task.
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HYPOTHESISIEXPERIMENTAL DESIGN

QUESTION

Given these argumert struchme effects in aphasy populations as well as remls
fiom nemmoimazming, what pats of the language nebarodk ave recrutted for verh
argumert shuchire processing?

HYPOTHESIS

We aticmpated that moreasss m posterior persybeian actrration (eg,
Wemnicke s area] would comcide wath inoresses i werth arpomert stuchirve
compleihy.

EXPEFIMENTAL DESIGH

PARTICIPANTS

H =15,6 males, ¥ femalkes

Aze range 20-30 mean = 252

Monolhingual English spealers

Fight-handed [Edmburgh Handedness Iivrertory] , no farmbial left-handedness
Mo history of remrolbzicalfpsycholbgical problems

MATERIALS

Vimally presated words/psendowords: displaved for 1200 ms
follovared by 300 ms ITI

Table 1. Experimert al stamli.
Tatalrommber Dle sr fre Quetcy ™

Animal nammes 40 Q.3
Toolrarmes 40 9.1
1-plac e wrearh 40 o5
2place wrath s 40 03
3-place varths 40 065
Peendoarords 50

Hull evertds = 170 or 3400 msec

& 5% of stovoali were roalls

Stinmali appeared m oo rans of & mm 4 sc (ehding & inttial doneny scans moeach)
Order pseudorandorized wsing OFTSED (http afer ronr mgh hareard edafoptseq)

SCANNING PARAMETEERS
3T scarmer (Trio, Slemens)
T2-wreizlted fimctional soan
mgle-shot echo-planar imagzing

Tlweighted matoonical scan
SDFLASH sequencewith sabaration

24 shices parallel to AC-PT live band nrfericr to nnage vohuame
TE=2 sez TE=21 se-
TE = F msec TE =438 sec
flip angle = 90" flip amgle = 20"
FOW = 220 nom FOW = 20 mm
matrns = &4 i mab = 258 x 256

shime thielmess =3 nan shre thiclmess = 1 nom

DATA AMALYEIS

Al amabrsis wsed SPME (Wellbomme Dept. of Dmaging HNeuroscience, Imst. for
Hemmwlogy, Unrrersty Colkge London) rommg m oa Matlah 85 ervrirocurert
(M attrarceks Ine., Harick, M4, Pmctional scans were comected for shice-acquisition
tmming and malizned to 2 mean fimctional image. The anatomical wbome was
coregistered o the mean image, and normalized to the MFT 152-nthject template brain
(ICEM, MIH P-20 pmoject). The functional vohimes were then normalized using the
sarne transformation and were amoothed wsmg a 10nmm (FWHDM) sotropic kemel.
Femlting serectactic coordinates, m MHI-space wem trasfonned npto Talamach
space Wwsing a sorpt writen by Matthew Brett (htp:ffananar mve-chucamn.ac uk/f
Imaging/Commonmouspace shbmld).

RESULTS

Zean data fiom e of the 15 aibjects wer discarded becanse of excess nolse or
motion atifact. The remammg subjects showed a clear pattem of perisylvian actiration
under verh processmg condtions. These subjects were analyeed as a gzroup.

VEEE AND NOTN ACTIVATION

For all werbs taken together, activation was seen in the mferior fioedal gvrus
(Bmdmam’s Area [BA] 44, 471 and in the smperor temporal gyras (BA 220 and
miperior tenporl sadoos (BA 21020 Additimal actoration was evidert n the
posteriormiperior regions of the parietal lobe (see Figares 2 and 3, and Table 2.
Houns, however, elietted more widespread, and little perisylvan, activation (see Fioue
21.
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ARGUMENT STEUCTUEE ACTTWATICH

Conparison of activation for 3-place verbs to activation for both 1-place and Zplace
varhs reveald actmeation m Wemicke's area (BA 22) bilaterally (Fizure 4, Table 3]
Simular actpration was evidert when 3-place verbs were conpared to l-place werhs,
and when 3-place verbs were compared to 2-place werbs.
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DISCUSSION

Arterior perlsvbrian comtex (nchiding Broeca’s area) and posterior perisybrian
cotterr (mehiding Wemicke’s aeal were actore m verb condttions but not innom
conditrms.  This mwle of Broca’s aea 15 comsistert wiath resalts mdicatmg
processing of satactr mfbmmation associated wath werbs (Fredenicl et al,
2000, Hewman et al, in press; Perami et al, 1999, Wabarton e al, 1938,

Activation of posterior wgions, mehiding Wernucke™s area, 15 consistext wath
previols data siggestmg that Wernicke™s aea 15 mvobred m vatb processing (the
aforemertioned shadies of Perani et al, Gmossmam et al, and Hadar & Palti).
Most notably, the Hadar & Palti and Grossman et al. shadies comelated Wenucke's
area ativation wih Docreased werh  arpoment  Amchie  conpledty

Patent studies provide ancther ine of evidence. In several stodies, Wenucke's
aphasic subjects demiomstrated mability to process aspects of arpument strachime
mfonnaticn.  MeoCam & Edwerards (0000 fomd an inability to detect arpumert
struchme violatirns (e.z, Jofm giws a o] m Wenucke's aphasi patierts.
Shapio & Levive (1990 repotted results of an onlive sertence processmg task m
which weth arpumert sbachire was mangulated. Wenucke’s patierts (bt not
Broca’s patierts) showeed a lack of sensitority to arpoment shuchare, miggestmg
that they were mable to aocess argument stachire mffemation. This m tam
migzests that Wernacke's area 15 necessary for verb argument strachie processmg.

Together with these fmdings, our data mdicate that postericr portions of the
langnage nebarork ate essertial for processmg verb arpument shachare.
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