2011, Vol. 19, No. 7, 944-958

Advances in Psychological Science DOI: 10.3724/SP.J.1042.2011.00944

* #§ + > #z(Doctor Forum)

( )
*
( , , , 100871)
( )
B845; B842
(Corbetta & Shulman, 2002; Posner & Petersen,
1990) ,
, (Braff,
Geyer, & Swerdlow, 2001; Geyer, Krebs-Thomson,
: 2011-05-26 & Braff, 2001) ,
* (30950030; 90920302; 60811140086), ,
©€973”” (2009CB320901),
(20090001110050), “©085”7”

, E-mail: liangli@pku.edu.c (Li, Du, Li, Wu, & Wu, 2009) d

944



945




946

19

: PPI

(Dolan, 2002; Vuilleumier, 2005; Meck &
MacDonald, 2007)

1

( )
PPl (Huang et al., 2007; Li et

al., 2008; Zou, Huang, Wu, & Li, 2007) ,
PPI ,



947

1ms

(Hoeffding & Harrison, 1979; Kelly, 1974)
11 ( 3), ,
( 6 mA/3 ms
10 )
( 10
) PPI, ,

(a) P2 b5 (A0

g AN

| <

Li,

PPI

2009b)

PPI, PPI

PPI

(Du, Li, Wu, &

(b) HIBES )43

v

i

5

() s ] &y

1 ms, 1 ms,

1 ms,

Bl G Es

HIBE 43 5

AT IS

b

R i

il Ay

PPI, **p< 0.01, t



19

948
1.1 ,
, , PPI
, PPI , , ,
: ( (
), ( ) ( )
) 1.1 PPI , PPI,
/ PPI ,
, PPI
PPI , PPI
, 1.2 PPI
, 1.2 )
( ,
1 3 5kHz ), PPI , PPI
A i A 1 e Al e B AR e L
I 80 AR
60 ik o 60 R A 25
2l [] 4 =
= 40
a.
= 20
0 0
FAHERT FPHEG B FAHERT RIS TR
T LA Ik bl Tl Al ) i
CHRAF RO CEAFREO
B0
o0
9
= 40
&
20
! YT Ry B R (Y
HEpIEY AT LS RS St &KIHEE
oA Tk o i A i A el ofal
O O et
80 80
60 60
i‘i 40 40
lg&
20 20
0 0 -
HEEIEY FHenr &S LS FHear FIELE
AR B AR EL
4 1.2 PPI, **p< 0.001,

Bonferroni



949

1.2 ( 4),
PPI
PPI
PPI
PPI
PPI , PPI
PPI
PPI ,
(Du, Wu, & Li,
2010)
, PPI
1.2
100 ms, ,
100 ms
PPI ,
2
PPI

(the lateral nucleus of the amygdale, LA),
(posterior parietal cortex, PPC)
(primary auditory cortex, Al)

(Romanski and LeDoux, 1992;

Pitkanen, Savander, & LeDoux, 1997),
(Blair et al., 2005; Schafe, Doyere, & LeDoux,
2005), (Maren, 2007,

Meck & MacDonal, 2007; Cisler & Koster, 2010)
, PPI
(Swerdlow et al., 2001) ,
PPI

(Kim et al., 1999; Yantis et al., 2002;
Greenberg, Esterman, Wilson, Serences, & Yantis,

2010) (Reep & Corwin,
2009) ) ,
PPI
, (Reep,
Chandler, King, & Corwin, 1994; Romanski &
LeDoux, 1993), PPI

, (inferior colliculus, IC),
(Druga, Syka, & Rajkowska, 1997;
Herbert, Aschoff, & Ostwald, 1991)

PPI
PPI
2 PPI
, (kynurenic
acid, KYNA),
PPI (
5), ,
PPI ,
PPI ;
PPI , PPI
PPI
, PPI
PPI ,
/



950 19
=) T A B
() t*“_|
*%
18 I—‘
16
IRE
E 12 M
= 1o
08
S, It N R, EU 3
TR R i TTER WG R feiii AL
W T HE 2
jl_" (f) A e _||,_“ (e) =
% 13
18 |—| r 18 P
1.6 NS N o 16 "
1.4 ;'l § :?e 1.4 ‘Q
Na R 0 ¢ \
N | LN
; — A )
= gl S femr 4k
ENiE M B ?!!
5 2 6 KYNA( ) (
PPI , *p< 0.05, **p< 0.01, Bonferroni t
PPI , , PPI
PPI :

PPI

PPI, ,



7 951
PPI ,
3.1 PPI ; 3) ,
( , PPI PPI
) , ,
PPI ,
(frequency-following responses,
FFRs) FFRs
_ _ (Marsh, DS AR
Worden, & Smith, 1970; Smith, Marsh, & Brown, L )
[T
1975) FFRs . ot .
12 12
( ) s / S
’ ’ ’ g :_ﬁ 8 §,,—/
, , 6 Eool
4 =4
, , FFRs ! = 3
D 0 4 Y% 40 4 L
( ), SRS LR
, FFRs {‘; ) _ :; ©
(Du, Kong, Wang, Wu, & Li, in / 10 g
ress 8 f 8
presy) = -
3.1 ’ ( 4 % 4
) 2 -2
0
FFRs 0 4 Y s a4 o0 4 -8
( F Fe- s h b i
Yonset , FFRs 21 ) :E e)
10 &
, ( ) 8 :m% 8
FFRs 6 E
: FFRs 4 3 4 =
2 = 2
’ -4 0 4 0 -8 -4 0 4 0 -8
’ A5 B P T AR
FFRs ) 12 n) 12 @
FFRs 10 ( = 10 ¢
8 = s
: 6 : /‘9 ) %‘5"’4 5 0
‘ 4 —— AR
2 —— RS 2
( )FFRs 2 o0 1 "% 4 o0 R
; 3.1 ML) TR WA H(dB) e
FFRs
, 1) 6 31
' FFRs
; 2)
3.1

FFRs ,



952

19

the lateral lemniscus, DNLL)

(dorsal nucleus of

(Kelly & Li, 1997; Li & Kelly, 1992; Li &

Yue, 2002)

Marie, 1996), 3.2

DNLL
FFRs,
FFRs

A E(%)

40

30

20

LR (%)

FFRs

(auditory association cortex,

(interaural time difference, 1TD)

GABA FFRs , , 7
DNLL
(Saint , FFRs
DNLL
FFRs ,
Wang, Wu, & Li, 2009c)
/
KYNA if FRiR
A - AT
(a) v—‘ 40+ ®
30 .
- 20 !
’—| 10
0
0.1 02 0.1 0.2
. (== IV ETI
W 11250
% d
(c) 40 (d)
30 :
Itt 20 :I
_| 10
0
0.1 02 0.1 0.2
ITD#i %} 22 (ms) ITD#i %} 25 (ms)
DNLL FFRs /
**p< 0.01, t
AAC)

, *p< 0.05,

(Du, Ma,



7 : 953

FFRs
(Du, Huang, Wu, Galbraith,
& Li, 2009a),

(Li,
Stutzmann, & LeDoux, 1996)



19

954
PPI
PPI
/
PPI
/ :
DNLL
PPI
PPI
PPI

PPI

PPI

PPI

c-fos
PPI

PPI ,
PPI
PPI
PPI ,
mGIuR5
D2 )
PPI
PPI ,
PPI ,

Blair, H. T., Huynh, V. K., Vaz, V. T., Van, J., Patel, R. R,,
Hiteshi, A. K., Lee, J. E., & Tarpley, J. W. (2005).
Unilateral storage of fear memories by the amygdale.
Journal of Neuroscience, 25, 4198—4205.

Bradley, M. M., Codispoti, M., & Lang, P. J. (2006). A
multi-process account of startle modulation during
affective perception. Psychophysiology, 43, 486—497.

Bradley, M. M., Cuthbert, B. N., & Lang, P. J. (1993).
Pictures as prepulse: attention and emotion in startle
modification. Psychophysiology, 30, 541-545.

Braff, D. L., & Geyer, M. A. (1990). Sensorimotor gating
and schizophrenia: human and animal studies. Archives of
General Psychiatry, 47, 181-188.

Braff, D. L., Geyer, M. A., & Swerdlow, N. R. (2001).
Human studies of prepulse inhibition of startle, normal
subjects, patient groups, and pharmacological studies.
Psychopharmacology (Berl), 156, 234—258.

Braff, D. L., Swerdlow, N. R., & Geyer, M. A. (1999).
Symptom correlates of prepulse inhibition deficits in male
schizophrenic patients. American Journal of Psychiatry,
156, 596-602.

Buckland, G., Buckland, J., Jamieson, C., & lIson, J. R.
(1969). Inhibition of startle response to acoustic
stimulation produced by visual prestimulation. Journal of
Comparative & Physiological Psychology, 67, 493—-496.

Cherry, E. C. (1953). Some experiments on the recognition
of speech with one and two ears. Journal of the Acoustical



955

Society of America, 25, 975-979.

Cilia, J., Reavill, C., & Hagan, J. J. (2001). Long-term
evaluation of isolation-rearing induced prepulse inhibition
deficits in rats. Psychopharmacology (Berl), 1586,
327-337.

Cisler, J. M., & Koster, E. H. W. (2010). Mechanisms of
attentional biases towards threat in anxiety disorders: An
integrative review. Clinical Psychology Review, 30,
203-216.

Corbetta, M., & Shulman, G. L. (2002). Control of
goal-directed and stimulus-driven attention in the brain.
Nature Reviews Neuroscience, 3, 215—229.

Dalley, J. W., Theobald, D. E., Pereira, E. A. C., Li, P. M. M.
C., & Robbins, T. W. (2002). Specific abnormalities in
serotonin  release in the prefrontal cortex of

isolation-reared rats measured during behavioural

performance of a task assessing visuospatial attention and

impulsivity. Psychopharmacology (Berl), 164, 329—340.

Dawson, M. E., Hazlett, E. A., Filion, D. L., Nuechterlein, K.

H., & Schell, A. M. (1993). Attention and schizophrenia:
impaired modulation of the startle reflex. Journal of
Abnormal Psychology, 102, 633-641.

Dawson, M. E., Schell, A. M., Hazlett, E. A., Nuechterlein,
K. H., & Filion, D. L. (2000). On the clinical and
cognitive meaning of impaired sensorimotor gating in
schizophrenia. Psychiatry Research, 96, 187-197.

Djouma, E., Card, K., Lodge, D. J., & Lawrence, A. J. (2006).

The CRF1 receptor antagonist, antalarmin, reverses
isolation-induced up-regulation of dopamine D-2 receptors
in the amygdala and nucleus accumbens of Fawn-Hooded
rats. European Journal of Neuroscience, 23, 3319—3327.

Dolan, R. J. (2002). Emotion, cognition, and behavior.
Science, 298, 1191-1194.

Druga, R., Syka, J., & Rajkowska, G. (1997). Projections of
auditory cortex onto the inferior colliculus in the rat.
Physiological Research, 46, 215-222.

Du, Y., He, Y., Ross, B., Bardouille, T., Wu, X.-H., Li, L., &
Alain, C. (2011). Human auditory cortex activity shows
additive effects of spectral and spatial cues during speech
segregation. Cerebral Cortex, 21, 698—707.

Du, Y., Huang, Q., Wu, X.-H., Galbraith, G. C., & Li, L.
(2009a). Binaural unmasking of frequency-following
responses in rat amygdala. Journal of Neurophysiology,
101, 1647-1659.

Du, Y., Kong, L.-Z., Wang, Q., Wu, X.-H., Li, L. Auditory
frequency-following response: The neurophysiological
marker for studying the *“cocktail-party problem”.
Neuroscience & Biobehavioral Reviews, (in press).

Du, Y., Li, J.-Y., Wu, X.-H., & Li, L. (2009b). Precedence
effect-induced enhancement of prepulse inhibition in

socially reared but not isolation-reared rats. Cognitive
Affective & Behavioral Neuroscience, 9, 44—58.

Du, Y., Ma, T.-F., Wang, Q., Wu, X.-H., & Li, L. (2009c).
Two crossed axonal projections contribute to binaural
unmasking of frequency-following responses in rat
inferior colliculus. European Journal of Neuroscience, 30,
1779-1789.

Du, Y., Wu, X.-H., & Li, L. (2010). Emotional learning
enhances stimulus-specific top-down modulation of
sensorimotor gating in socially reared rats but not
isolation-reared rats. Behavioural Brain Research, 206,
192-201.

Fendt, M., Li, L., & Yeomans, J. S. (2001). Brainstem
circuits mediating prepulse inhibition of the startle reflex.
Psychopharmacology (Berl), 156, 216—-224.

Filion, D. L., & Poje, A. B. (2003). Selective and
nonselective attention effects on prepulse inhibition of
startle: a comparison of task and no-task protocols.
Biological Psychology, 64, 283—296.

Foss, J. A, Ison, J. R., Torre, J. P. Jr., & Wansack, S. (1989).
The acoustic startle response and disruption of aiming:Il.
Modulation by forewarning and preliminary stimuli.
Human Factors, 31, 319-333.

Freyman, R. L., Helfer, K. S., McCall, D. D., & Clifton, R. K.
(1999). The role of perceived spatial separation in
unmasking of speech. Journal of the Acoustical Society of
America, 106, 3578—3588.

Geyer, M. A., Krebs-Thomson, K., & Braff, D. L. (2001).
Pharmacological studies of prepulse inhibition models of
sensorimotor gating deficits in schizophrenia: a decade in
review. Psychopharmacology (Berl), 156, 117-154.

Graham, F. K. (1975). The more or less startling effects of
weak prestimulation. Psychophysiology, 12, 238-248.

Greenberg, A. S., Esterman, M., Wilson, D., Serences, J. T.,
& Yantis, S. (2010). Control of spatial and feature-based
attention in frontoparietal cortex. Journal of Neuroscience,
30, 14330-14339.

Grillon, C., & Davis, M. (1997). Effects of stress and shock
anticipation on prepulse inhibition of the startle reflex.
Psychophysiology, 34, 511-517.

Hamm, A. O.,Weike, A. I., & Schupp, H. T. (2001). The
effect of neuroleptic medication on prepulse inhibition in
schizophrenia patients. Current status and future issues.
Psychopharmacology (Berl), 156, 259-265.

Hawk, L. W. Jr., Redford, J. S., & Baschnagel, J. S. (2002).
Influence of amonetary incentive upon attentional
modification of short-lead prepulse inhibition and
long-lead prepulse facilitation of acoustic startle.
Psychophysiology, 39, 674—677.

Hazlett, E. A., Levine, J., Buchsbaum, M. S., Silverman, J.



956

19

M., New, A., & Sevin, E. M. (2003). Deficient attentional
modulation of the startle response in patients with
schizotypal personality disorder. American Journal of
Psychiatry, 160, 1621-1626.

Hazlett, E. A., Romero, M. J., & Haznedar, M. M. (2007).
Deficient attentional modulation of startle eyeblink is
associated with symptom severity in the schizophrenia
spectrum. Schizophrenia Research, 93, 288—295.

Herbert, H., Aschoff, A., & Ostwald J. (1991). Topography
of projections from the auditory-cortex to the inferior
colliculus in the rat. Journal of Comparative Neurology,
304, 103-122.

Hoeffding, V., & Harrison, J. M. (1979). Auditory
discrimination: role of time and intensity in the
precedence effect. Journal of the Experimental Analysis of
Behavior, 32, 157—-166.

Hoffman, H. S., & Ison, J. R. (1980). Reflex modification in
the domain of startle: 1. Some empirical findings and their
implications for how the nervous system processes
sensory input. Psychological Review, 87, 175-189.

Hoffman, H. S., & Overman, W. (1971). Performance
disruption by  startle-eliciting
Psychological Science, 24, 233-235.

Hoffman, H. S., & Searle, J. L. (1965). Acoustic variables in
the modification of startle reaction in the rat. Journal of

acoustic  stimuli.

Comparative & Physiological Psychology, 60, 53—58.

Huang, J., Yang, Z.-G., Ping, J.-L., Liu, X., Wu, X.-H., & Li,
L. (2007). The influence of the perceptual or fear learning
on rats’ prepulse inhibition induced by changes in the
correlation between two spatially separated noise sounds.
Hearing Research, 223, 1-10.

Kelly, J. B. (1974). Localization of paired sound sources in
the rat: small time difference. Journal of the Acoustical
Society of America, 55, 1277-1284.

Kelly, J. B., & Li, L. (1997). Two sources of inhibition
affecting binaural evoked responses in the rat’s inferior
colliculus: the dorsal nucleus of the lateral lemniscus and
the superior olivary complex. Hearing Research, 104,
112-126.

Kim, Y. H., Gitelman, D. R., Nobre, A. C., Parrish, T. B.,
LaBar, K. S., & Mesulam, M. M. (1999). The large-scale
neural network for spatial attention  displays
multifunctional overlap but differential asymmetry.
Neurolmage, 9, 269-227.

Landis, C., & Hunt, W. A. (1939). The Startle Pattern. Farrar
and Rinehart, New York.

Li, L., Daneman, M., Qi, G.-Q., & Schneider, B. A. (2004).
Does the information content of an irrelevant source
differentially affect speech recognition in younger and
older adults? Journal of Experimental Psychology: Human

Perception & Performance, 30, 1077-1091.

Li, L., Du, Y., Li, N.-X., Wu, X.-H., & Wu, Y.-H. (2009).
Top-down modulation of prepulse inhibition of the startle
reflex in humans and rats. Neuroscience & Biobehavioral
Reviews, 33, 1157-1167.

Li, L., & Kelly, J. B. (1992). Inhibitory influence of the
dorsal nucleus of the lateral lemniscus on binaural
responses in the rat’s inferior colliculus. Journal of
Neuroscience, 12, 4530—4539.

Li, L., & Yue, Q. (2002). Auditory gating processes and
binaural inhibition in the inferior colliculus. Hearing
Research, 168, 113—124.

Li, N.-X,, Ping, J.-L., Wu, R.-B., Wang, C., Wu, X.-H., & Li,
L. (2008). Auditory fear conditioning modulates prepulse
inhibition in socially-reared rats and isolation-reared rats.
Behavioural Neuroscience, 122, 107—-118.

Li, X.-F., Stutzmann, G. E., & LeDoux, J. E. (1996).
Convergent but temporally separated inputs to lateral
amygdala neurons from the auditory thalamus and
auditory cortex use different postsynaptic receptors: in
vivo intracellular and extracellular recordings in fear
conditioning pathways. Learning & Memory, 3, 229-242.

Litovsky, R. Y., Colburn, H. S., Yost, W. A., & Guzman, S. J.
(1999). The precedence effect. Journal of the Acoustical
Society of America, 106, 1633—1654.

Maren, S. (2007). The threatened brain. Science, 317,
1043-1044.

Marsh, J. T., Worden, F. G., & Smith, J. C. (1970). Auditory
frequency following responses: neural or artifact? Science,
169, 1222-1223.

McLean, S. L., Grayson, B., Harris, M., Protheroe, C., Bate,
S., Woolley, M. L., & Neill, J. C. (2010). Isolation rearing
impairs novel object recognition and attentional set
shifting performance in female rats. Journal of
Psychopharmacology, 24, 57-63.

Meck, W. H., & MacDonald, C. J. (2007). Amygdala
inactivation reverses fear's ability to impair divided
attention and make time stand still. Behavioural
Neuroscience, 121, 707—-720.

Melendez, R. I., Gregory, M. L., Bardo, M. T., & Kalivas, P.
W. (2004). Impoverished rearing environment alters
metabotrophic glutamate receptor expression and function
in the prefrontal cortex. Neuropsychopharmacology, 29,
1980-1987.

Meyer, U., Feldon, J., Schedlowskib, M., & Yee, B. K. (2005).
Towards an immuno-precipitated neurodevelopmental animal
model of schizophrenia. Neuroscience & Biobehavioral
Reviews, 29, 913—-947.

Muchimapura, S., Fulford, A. J., Mason, R., & Marsden, C.
A. (2002). Isolation rearing in the rat disrupts the



957

hippocampal response to stress. Neuroscience, 112,
697-705.

Perry, W., & Braff, D. L. (1994). Information-processing
deficits and thought disorder in schizophrenia. American
Journal of Psychiatry, 151, 363—367.

Pitkanen, A., Savander, V., & LeDoux, J. E. (1997).
Organization of intra-amygdaloid circuitries in the rat: an
emerging framework for understanding functions of the
amygdala. Trends in Neuroscience, 20, 517-523.

Posner, M. I., & Petersen, S. E. (1990). The attention system
of the human brain. Annual Review of Neuroscience, 13,
25-42.

Rakerd, B., Aaronson, N. L., & Hartmann, W. M. (2006).
Release from speech-on-speech masking by adding a
delayed masker at a different location. Journal of the
Acoustical Society of America, 119, 1597-1605.

Reep, R. L., Chandler, H. C., King, V., & Corwin, J. V.
(1994). Rat posterior parietal cortex - topography of
corticocortical and thalamic connections. Experimental
Brain Research, 100, 67—84.

Reep, R. L., & Corwin, J. V. (2009). Posterior parietal cortex
as part of a neural network for directed attention in rats.
Neurobiology of Learning & Memory, 91, 104-113.

Romanski, L. M., & LeDoux, J. E. (1992). Equipotentiality
of thalamoamygdala and thalamocorticoamygdala circuits
in auditory fear conditioning. Journal of Neuroscience, 12,
4501-4509.

Romanski, L. M., & LeDoux, J. E. (1993). Information
cascade from primary auditory cortex to the amygdala:
corticocortical and corticoamygdaloid projections of
temporal cortex in the rat. Cerebral Cortex, 3, 515-532.

Saint Marie, R. L. (1996). Glutamatergic connections of the
auditory midbrain: selective uptake and axonal transport
of D-[3H] aspartate. Journal of Comparative Neurology,
373, 255-270.

Schafe, G. E., Doyere, V., & LeDoux, J. E. (2005). Tracking
the fear engram: The lateral amygdala is an essential locus
of fear memory storage. Journal of Neuroscience, 25,
10010-10015.

Schrijver, N. C., & Wairbel, H. (2001). Early social
deprivation disrupts attentional, but not affective, shifts in
rats. Behavioural Neuroscience, 115, 437—-442.

Smith, J. C., Marsh, J. T., & Brown, W. S. (1975). Far-filed
recorded frequency-following responses evidence for the
locus of brainstem sources. Electroencephalograph &
Clinical Neurophysiology, 39, 465-472.

Swerdlow, N. R., Geyer, M. A., & Braff, D. L. (2001).

Neural circuit regulation of prepulse inhibition of startle
in the rat, current knowledge and future challenges.
Psychopharmacology, 156, 194-215.

Swerdlow, N. R., Keith, V. A, Braff, D. L., & Geyer, M. A.
(1991). Effects of spiperone, raclopride, sch-23390 and
clozapine on apomorphine inhibition of sensorimotor
gating of the startle response in the rat. Journal of
Pharmacology & Experimental Therapeutics, 256,
530-536.

Thorne, G. L., Dawson,M. E., & Schell, A. M. (2005).
Attention and prepulse inhibition: the effects of
task-relevant, irrelevant, and no-task conditions.
International Journal of Psychophysiology, 56, 121-128.

van den Buuse, M., Garner, B., & Koch, M. (2003).
Neurodevelopmental animal models of schizophrenia,
effects on prepulse inhibition. Current Molecular
Medicine, 3, 459-471.

Vuilleumier, P. (2005). How brains beware: neural
mechanisms of emotional attention. Trends in Cognitive
Science, 95, 85-94.

Wall, P. M., & Messier, C. (2001). The hippocampal
formation - orbitomedial prefrontal cortex circuit in the
attentional control of active memory. Behavioural Brain
Research, 127, 99-117.

Wallach, H., Newman, E. B., & Rosenzweig, M. R. (1949).
The precedence effect in sound localization. Journal of the
Acoustical Society of America, 62, 315-336.

Weiss, |. C., & Feldon, J. (2001). Environmental animal
models for sensorimotor gating deficiencies in
schizophrenia, a review. Psychopharmacology (Berl), 156,
305-326.

Wu, X.-H., Wang, C., Chen, J., Qu, H.-W., Li, W.-R., Wu,
Y.-H., Schneider, B. A., Li, L. (2005). The effect of
perceived spatial separation on informational masking of
Chinese speech. Hearing Research, 199, 1-10.

Yantis, S., Schwarzbach, J., Serences, J. T., Carlson, R. L.,
Steinmetz, M. A., Pekar, J. J., & Courtney, S. M. (2002).
Transient neural activity in human parietal cortex during
spatial attention shifts. Nature Neuroscience, 5, 995-1002.

Yeomans, J. S., Li, L., Scott, B. W., & Frankland, P. W.
(2002). Tactile, acoustic and vestibular systems sum to
elicit the startle reflex. Neuroscience & Biobehavioral
Reviews, 26, 1-11.

Zou, D., Huang, J., Wu, X.-H., & Li, L. (2007).
Metabotropic glutamate subtype 5 receptors modulate
fear-conditioning induced enhancement of prepulse
inhibition in rats. Neuropharmacology, 52, 476-486.



958 19

Animal Model and Neural Mechanisms of Top-Down Modulation of Auditory
Sensorimotor Gating
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Abstract: Prepulse inhibition (PPI), which reflects the important mechanisms inhibiting interference and
protecting information processing, is widely recognized as a model for studying both sensorimotor gating
and schizophrenia. PPl can be top-down modulated by higher-order cognitive processes, such as attention
and emotion. This dissertation focuses on the hierarchically organized top-down modulation of PPI by fear
conditioning and perceptual spatial separation (selective spatial attention). Systematic and cross-level
researches on rat behavioral model, neural pathways, and neurophysiological mechanisms were conducted,
and the neuro-developmental model of schizophrenia was also applied which demonstrates that isolation
rearing in rats can disrupt the attentional modulation of PPI. The findings from this research will not only
promote the understanding of the brain mechanisms in information processing under complex environment,
the animal model based on deficient attention-on-gating modulation function will also advance the
psychological and neurobiological research on schizophrenia.
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