Reading salt activates the gustatory cortex.
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INTRODUCTION:

Words are frequently used together with their referent objects and actions. A theoretical perspective (Pulvermiiller,
2001) proposes that words are processed by distributed neural assemblies with cortical topographies that reflect
aspects of their references (e.g., feet homunculus activation when reading “kick”) underlying semantic representations.

Previous results tested differential activations of brain areas when action or perceptual words were processed
(Martin et al., 1995; Pulvermiiller et al., 2005; Gonzalez et al., 2006). Our objective was to test whether words whose
meanings have strong gustatory associations would activate primary and secondary gustatory regions such as the
insula, the thalamus, the frontal operculum and the orbitofrontal cortex.
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FMRI ACQUISITION:

RESULTS |
=\ STIMULUS SELECTION:

Prior to our study, 18 subjects were asked to rate a pool of specific nouns in accordance with
#### their gustatory associations— whether the words referred to objects with a strong taste— using a
Gustﬂtol'y 6.04 (60) 1.42 (43) ##### scale ranging from 1 (no or very weak gustatory associations) to 7 (very strong gustatory
5.21 (.90 1.75 (.72 associations). One list (taste-related words , TW) included words with strong gustatory

olfaCtOl'y ( ) ( ) #### associations which were presented during the TW-condition; and the other list (control words,
- = Vision 5.91 (1.25) 5.68 (1.15) CW) included words with no or very weak gustatory associations [mean scores (SD) were 5.70

R e — q (.48) vs. 1.25 (.43), respectively, t(98)=48.02, p <.0001] and were assigned to the CW-condition.
L Action 3.56 (1.60) 3.92 (1.07) Strings of hash signs

Ratings Tasty words | Control

dart |

mustal shutte
A : salt blouse : 7,

Words with no gustatary
Words with gustatory association association

" Figure 2. CONTROL WORDS >
Figure 1. TASTY WORDSIZCONTROE Figure 3. CONJUCTION ANALYSIS: TASTY BASELINE (p<0.01, FDR-corrected):
WORDS (p<0.0L, FRRCOHESS I WORDS & CONTROL WORDS (p<0.05, FWE- frontal inferior frontal gyrus, the
frontal operculum, lateral -corrected): left inferior frontal gyrus premotor cortex and supplementary
orbitofrontal gyrus, insula, thalamus (BA44/45), along the left superior temporal motor area, the fusiform cortex and

and su.bthalamic nucleus. The . gyrus (BA21/22) and supplementary motor the superior/middle temporal gyrus.
opposite contrast (Control>Tasty) did area (BA6).

not show any significant result.

CONCLUSIONS
Reading gustatory-related words activated primary and secondary gustatory cortices compared to reading other specific words with
no gustatory associations, thus confirming our hypothesis. In addition, activation in the left lateral orbitofrontal gyrus was seen to be
related to subjective ratings on gustatory associations of tasty words. This result is in agreement with the proposed role for this brain
region in encoding the oral somatosensation of taste stimuli (see Small et al., 2007 for a review). The results of this study are
compatible with a theoretical framework according to which words are processed by distributed cortical systems that involve
information about the referential meaning (Pulvermiiller, 2005).
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