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Abstract

Suppression of the P50 event-related brain potential (ERP) 3
inhibition (PPl) are thought to provide operational indices
system sensory and sensorimotor gating, respectively. Althol
have received a great deal of attention in the schizophrenig
less is known about potential gating deficits in other patid
current study, sensory gating was assessed in 35 bipolar pat
11 manic, and 1 undefined) and 32 heal thy controls. The sing
domain data fromthe P50 paradi gm demonstrated that the bipd
had significantly attenuated Sl and S2 anplitudes, and decrd
latencies, conpared to the controls, with no differences bet
subtypes. No differences in P50 sensory gating ratios were f
patient and control groups. Furthermore, a principal conpong
(PCA) performed on both the low (0-20 Hz) and high (20-50
bands of the P50 conponent showed that the mixed-episode pat
significantly differed fromthe control patients for the Io
conponents at both Sl and S2, but that both manic and mi xed-
subtypes evinced significantly |ower levels of power at Sl f|
frequency conponent. In the PPl paradigm bipolar patients g
significantly reduced anplitudes to the pul se-al one (PA) and
tones and | onger response |atencies to the PP tones conpared
controls. Wth respect to subtype differences, significantl
PP anplitudes and increased PP |atencies were found in the
patients conpared to the controls, with manic patients showi
results to the latter two groups. However, despite reduced H
anplitudes in the bipolar group, bipolar patients as a whol g
inhibition (higher PPl ratios; p<.05) in conparison to the g

Background

A diminished ability to filter out, or "gate", irrel
concept ual i zed as one of the defining features of schizophre|
less is known about sensory gating in relation to other disof
few auditory P50 event-related potential (ERP) studies condu
mani ¢ bipolar patients , it was found that the manic patient
deficits conparable to those observed in schizophrenic patiel
1983). However, in contrast to schizophrenic patients, P50 i
gating in stable, euthynic bipolar patients were indistingui
suggesting a state, versus trait, deficit.

Similarly, sensorimotor gating deficits, as a
have al so been found in medicated bipolar patients with acut
(Perry et al., 2001). Wereas the bipolar patients did not di
schi zophrenic patients on measures of PPl, the bipolar pati el
significantly less inhibition than control subjects. Further
and schi zophrenic patients showed |ess startle habituation al
conpared to the controls.

Purpose. The present study was designed to b
understand the rel ationshi p between sensory and sensori motor
bi pol ar subtypes by testing manic and ni xed-epi sode patients
audi tory P50 and PPl paradi gns. The Positive and Negative Syl
(PANSS), the Young Mania Rating Scale (YMRS), and the Montgg
Depressi on Rating Scal e (MADRS) were al so administered to paf

Subjects

32 healthy control's and 35 bipolar patients (23 mixed, 11 ma
undefined) were recruited fromongoi ng pharmacokinetic studi
they were enrolled independent of the present sensory gating
time of testing, 9 of the bipolar patients were unnedicated

and 1 undefined), 15 were on psychotropic nedications (5 mani
mixed), 4 were on antipsychotic medications (1 manic and 3
nedi cation status of 7 patients could not be determined due
randoni zation into double-blind pharmacokinetic studies.
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Figure L. Significant P50 S and S2 Amplitudes Differences

Between Bipolar and Control Groups

Table 1. Auditory P50 and Acoustic Startle Latencies and Gating|

Auditory P50
Latency (ms) Suppression Ratios
S: S2S1 (SQRT)
M M M 8D
Control 5834 6.70 57.87 . 0.72 0.26
Bipolar  56.18 9.51 5397 . 118 1.86
Manic ~ 54.10 7.30 52.78 758 0.88 0.54
Mixed  57.06 1035  54.48 748 131 219

Acoustic Startle
Latency (ms) PPI Ratios
PA PP 100 - 100'(PPIPA)
M SD M SD SD
Control  64.00 8.57 59.53 8.88 377 2516
Bipolar  67.48 ARl 67.03 . 46.76  25.02
Manic ~ 66.38 558 64.25 557 39.07 2543
Mixed  67.90 8.97 68.10 4 49.68 2496

The BPRS, YMRS, and MADRS were adninistered i ndepend
bipolar patients within 2 days of EEG testing.

Audi tory P50 Paradigm Auditory paired clicks (Sl and S2)
interstinulus interval of 500 ms were presented every 7-11
of 130 trials. To help maintain attention,
button in response to "rare" pairs of clicks that were rando
throughout the paradigmto conprise 20 of the 130 trials.

In addition to characterizing the P50 ERP in the time domg
electrode site (FCZ), power analyses were performed by decol
waveformwith a principal conponents analysis (PCA) nethod i
(0-20 Hz) and high (20-50 Hz) frequency bands in an attenpt
characterize the sensory registration (20-50 Hz) and informa
20 Hz) stages that are captured in the P50 conponent.

PPl Paradigm The prepul se and startle stinuli were organi
bl ocks, with each block containing a randony ordered seri e
stinuli presented alone and three startle stinuli that were
prepul se tone. A 120 ns interstinulus interval separated thel
startle stimuli, and trials were presented every 16-20 s.
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Figure 2. Significant Differences in the High Frequency (20-50 Hz)
Power Response at S! and S2 Between Bipolar and Control Groups
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Figure 3. Scatterplots of Bipolar Symptom Rating Scales vs.
P50 and PPI Response Characteristics
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Results

Auditory P50: Single-Channel Time Domain

* P50 S1 and S2 anplitudes were significantly attenuated in

patients conpared to the healthy controls, with no differenc
subtypes (see Figure 1).

* P50 S2 response |atencies were significantly reduced in th
conpared to the healthy controls, with no differences betweel
subtypes.

* P50 suppression ratios (S2/S1) did not significantly diffe|
patients and the healthy control's, or between the manic and

subtypes.

* Asignificant positive correlation was found between S2 re|
and scores on the MADRS, with increased |atencies associated
depressive synptomatol ogy (see Figure 3, panel C).

Auditory P50: PCA Frequency Analysis

* M xed- epi sode patients had significantly reduced power in

band (0-20 Hz) at both S1 and S2 conpared to the heal thy con|
neither group differing significantly fromthe manic-episode|
* Both manic and mixed bipolar subtypes showed significant r
pover in the high frequency band (20-50 Hz) at Sl conpared t
group, with no differences found between the two subtypes (s
* Significantly reduced |evels of P50 sensory gating (S2/S1)
bi pol ar group conpared to the control group for the high fre|
as indicated by higher P50 ratios anpng the bipolar patients|
* Asignificant correlation was found between S1 high freque
scores on the general psychopathol ogy scale of the PANSS, wh
pover was associated with higher |evels of psychopathol ogi cal
Figure 3, panel A).

* A significant negative relationship was found between posi
synpt omat ol ogy (as neasured by the PANSS) and S2 |ow frequen
with decreased level s of power associated with greater |evel
synptomatol ogy (see Figure 3, panel B).

Acoustic Startle Inhibition and Habituation

* Pulse alone (PA) and pre-pul sed (PP) startle anplitudes we|
attenuated in the bipolar patients conpared to the healthy c
* Wth respect to subtype differences, significantly reduced|
anplitudes were found in the nixed-episode patients conpared|
with manic patients showing conparable results to the latter
* Significantly increased PP response |atencies were found i
patients conpared to the healthy controls, with post-hoc anal
significant differences between the mixed-episode patients a
group (with longer latencies in the patients).

* Bipolar patients as a whol e evinced significantly greater

ratios) in conparison to the control group.

* A habituation effect was obtained for both PA and PP anpli
Blocks 1-6, with a significant main effect of diagnosis revel
in the bipolar group across trial blocks.

* Asignificant correlation was found between PP |atencies al
with increased |atencies associated with greater depressive

(see Figure 3, panel D).

Conclusions

The present study aimed to help clarify the relationshiy
and sensorinotor gating deficits and bipolar synptomatol ogy,
fromthe single-channel P50 data fail to support previous fi
conparabl e S1 and S2 magni tudes, but disrupted P50 suppressif
bipolar patients and controls (Franks et al., 1983). Furthe
previous reports suggest that bipolar patients in the acute
disrupted PPl (Perry et al., 2001), the present findings fo
between patient subtypes, but did find that bipolar patient
showed increased PPl conpared to the control participants.
attenuated response anplitudes in the bipolar patients conpd
control group were found in both the P50 and PPl paradi gns,
results between P50 suppression in the time domain and PP
need to differentiate sensory and sensorinotor gating when {
inhibitory deficits in patient popul ations.

The anal ysis of the P50 conponent in the freg

wdtoﬁm' n extended the use of an analysis techni que that was o
devel oped for the study of schizophrenia (Clenentz et al., 3
popul ation. In contrast to the present findings, schlzophre
iélered fromcontrols in the | ow frequency band at S1 (C el
I'ch suggests that both manic and mixed-epi sode subtypes g
perceptual anonolies than schizophrenic patients, a line of




