Impact of Uncontrollability on Brain Areas Activated by the Anticipation of
Disgust and Phobogenic Snake Videos
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INTRODUCTION Data Analysis RESULTS

. ™ - . " Our fMRI analysis procedures (artifact removal, head movement compensation and atlas
Anticipation and uncontrollability have been implicated as major contributors to . M . AR - N

anxiety disorders in general (Barlow, 2002). Consistent with a large literature on transformation) are detailed in previous publications (Nitschke et aI: 2006) and are avalléble ina

. . ; . handout. The data were analyzed using a least-squares general linear model (GLM) fit to the
brain responses to aversion, a recent study in our laboratory (Nitschke et al. 2006) N N . ) . R

P . " . RV . gamma variate hemodynamic response function (GAM) to fit the cue (Epoch 1), video/fixation

implicated a number of brain regions in the anticipation of and response to aversive . A . N .
(Epoch 2), and rating/fixation (Epoch 3) periods upon which voxel wise t tests were performed.

Left Insula - 62 voxels

pictures, including the amygdala, insula and anterior cingulate cortex (ACC). The Cluster extraction analyses were then performed on the resultant percentage signal change : =R
present event-related fMRI study enrolled volunteers both with and without specific N Y’ en p " 3 pe g€ sl 9 £ o
! . N . . A maps with a threshold of p<.005 with a voxel size of 1mm3 (voxel sizes of each cluster are |
phobia of snakes to identify the neural areas recruited in the anticipation of and indicated in Figures) I
response to videos of differing emotional content (disgust, snakes, fish). 9 ! i
Uncontrollability was manipulated by giving subjects control on half of the trials to Time series plots of the circled clusters illustrate average percentage signal change across all e
avoid viewing the videos. Barlow's theory of anxiety emphasizes uncontrollability as time points of the stimulus indicated. Time 1)
Ope of t?e mhos;‘lmgonam %enerallze_dlpsr):Cho_loglcil mlﬂléencef OIT the d?elﬁpr&en: M Figure 4. Non-phobics - ROI that distinguish activity to anticipation of a disgust cue as
of specific phobia. Research on anxiety has investigated controllability( rm_le _e - . compared to fish in the left amygdala and left insula. Insula differences are significant at
al. 1996; Drugan et al. 1997; Gladstone et al. 2003), but no study has examined its Anticipation P<0.005 and amygdala at P<0.05.
effects on the neural correlates of anxiety. In phobics, anticipation of snake videos activated the ACC and insula more than anticipation of
HYPOTHESES fish _and disgust videos (Figure 1, 2). In‘ n_on-_phobicsj anticipation of disgust_videos activated Right Insula - 12811 voxels
. L . . . . . o the insula and amygdala more than anticipation of fish or snake videos (Figure 4). There Figure 5. Video Responses for
L. In phobics, anticipation of snake videos will activate regions identified in were no significant differences between anticipation of fish and snake videos in non-phobics. ) —+—Dsust g - ponses for.
Nitschke et al. (2006), including the insula and amygdala. s N . . . . " —a—Fish Non-Phobics ROl that distinguish
- - i i Activation effects were mirrored in the video response data for non-phobics (Figure 5 ) while g © activity to viewing of disgust videos
tZH Unconttroliablllty %ver wﬁep plresentatlon IW'” serve astha moﬂerato'rd of response data for phobics (Figure 3a, 3b) suggest that disgust stimuli show greater Lt as compared to fish in the right
ose activations an resu In larger neural responses an when viaeo 0 ; 0 0 B 0 i s
presentation can be controlled. 9 P activation while the video is viewed as compared to anticipated. 3 insula. Al differences are significant
Right Insula - 3022 voxels 8 -0 at P<0.005.
3. Non-phobics are expected to show anticipation and uncontrollability
effects for the disgust videos but not the snake videos. g ACC - 4039 voxsls R 2 4 s f
£ Uncontrollability Time(TR)
H

The most salient stimuli for each participant group (snake for phobics, disgust for non-phobics;
£ showed accentuated activity in the insula when it was uncontrollable, versus controllable
" —— e (Figure 6, 7).
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- METHODS OIS
Partlcugants

Two groups of participants were studied. Snake phobics consisted of 6 participants
(5 females, mean age 25, range 18-46) and Non-phobics consisted of 5

oz 4 s s Right Insula - 1970 voxels Left Insula - 3031 vovels

participants (2 females, mean age 20, range 19-22). Participants were right-handed § o "’ ® -

and neurologically normal. Phobics met criteria for DSM-1V diagnosis of specific = RS g i 20) @) g . ——
phobia of snakes and were absent of all clinical disorders as assessed by the 7 e = E,m E

Structured Clinical Interview for the DSM-IV (First et al. 1996). Non-phobics were T HE —f
absent of all clinical disorders including specific phobia of snakes as assessed by the . ) e o L ’ -5 ’ pranteig o
SCID. Informed consent in accordance with rules set by the University of Wisconsin at Figure 1. Phobics - ROI that distinguish activity to anticipation of a snake cue as compared to T T e s il T T T e
Madison Human Studies Committee was obtained from all participants prlor to the fish in the bilateral insula and ACC. All differences are significant at P<0.005 (see Figure 3a for Time(1R) Time(R)

experiment. complementary video response data).

Stimuli

The stimuli consisted of 3-s snake, disgust, and fish videos (24
each). Each video was standardized for several psychological
attributes (e.g. arousal, valance, etc.) during pilot rating
sessions prior to the study. Additionally, physical attributes
such as brightness, contrast, scene complexity and movement
of the stimuli were equalized. Videos were presented to
participants in the scanner using Avotec goggles mounted on
the head coil of a 3.0 Tesla GE SIGNA Scanner (TR=2 s).

Figure 6. Phobics - ROI that distinguish larger activity during anticipation of an uncontrollable
snake cue as compared to a controllable snake cue in the bilateral insula. Insula differences are
Right Insula - 7870 voxels significant at P<0.005.

Left Insula - 6578 vorels

Left Insula - 102 voxels Figure 7. Non-phobics - ROI that
distinguish  larger activity ~during
anticipation of an uncontrollable

disgust cue as compared to a
controllable disgust cue in the
—— o bilateral insula. Insula differences

T ool are significant at P<0.005.

W CONCLUSIONS

bRy 1. As predicted, anticipation of aversive events lead to greater activation in bilateral insula,
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Procedure

Experimental Paradigm:

Each trial began with an anticipation period signaled by a cue.
An S preceded snake videos, a D preceded disgust videos, and

P —

an F preceded fish videos. Subjects were instructed at the Figure 2. Phobics - ROI that dlstlngulsh ac_tlvny to anticipation of a snake cue as compared to ACC, anfi amygdala. For the‘phobics, this was esp_ecia]ly the case for the gnticipatipn of
onset of the study that they'll be receiving these videos. disgust in the b||ater§| insula and ACC. All differences are significant at P<0.005 (see Figure 3b snake v|deo§,. The non-phobics only showed antlclpatlon_ ef_fecls for the_ d|sgl:|5.[ VI_deos4
Uncontrollability was indicated by the color of the anticipation for complementary video response data). Uncontrollability appeared to act as a moderator on the activation observed in anticipation of
cue. A blue or yellow cue indicated a controllable trial, and the other color indicated 1, Left Insula - 6103 voxels the aversive videos in that it resulted in larger insula responses when control was not
an uncontrollable trial. When a subject had an uncontrollable trial, they invariably § © possible.

receive the video. When a subject had a controllable trial, if reaction time (RT) was i Right Insula - 310 voxels 2. These anticipation and uncontrollability effects indicate that for the phobics, the snake
fast _enough‘ toa red target square that folloy\{ed the cue after a varlable delay, ;hey 0 o [ e 0 stimuli are most salient and essentially wipe out any effects for disgust. On the other hand,
received a fixation cross rather than the anticipated video. Otherwise, they received o o for the non-phobics, the disgust stimuli are most salient and show the anticipation and
the anticipated video. Of the 72 total video trials, half were cued as uncontrollable A —

and the other half controllable. A success rate of approximately 50% was achieved Right 1nula 5353 vosels uncontroliabilty effects that the phobics show only for the snake stimul.

with online monitoring of RT by DMDX software. Each trial ended with one Likert
online rating about the nature of the stimulus-valence, arousal, disgust, and fear-
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Figure 3a. Video Responses for Phobics Figure 3b. Video Responses for Phobics
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videos as compared to fish in the bilateral videos as compared to fish in the right insula.
: : e y . . Nitschke JB, Sarinopoulos I, Mackiewicz KL, Schaefer HS, Davidson RJ, 2006. Neurolmage
Anticipation Cue Response Video clip Online :)n:lsli&)s All differences are significant at All differences are significant at P<0.005. 29.106-116.
(S, F or D), Control Target or Fixation Rating 6. First MG, Gibbon M, Spitzer R, Williams J, 1996. User's Guide for the Structured Clinical Interview|

indicated by COLOR for the DSM-IV Axis | Disorders—Research Version. Biometrics Research Dept, NY.

‘ This work was supported by an NIMH grant (MH63984). The authors wish to thank Krista Bluske, Eric Steege, Allison Jahn and Jessica Kirkland for valuable assistance. Presented at Cognitive Neuroscience Society 2006 San Francisco.




