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Abstract

Dysfunction of sensorimotor gating is related to many kinds of psychiatric disorders. Prepulse

inhibition, as a robust operational measure of sensorimotor gating, was tested in C57BL/6J mice using startle re-

sponse system in this study. Furthermore, a mouse model of PPI disruption induced by MK-801, which is a non-

competitive antagonist of the N-methyl-D-aspartate receptor, was successfully established.
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Table 1 Parameters for Block II of PPI test
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Prepulse stimulus Startle stimulus  Startle amplitude symbol
Prepulse/startle delay
0dB, 10 ms 60 ms 105dB,20ms  SAyumueony (n0 prepulse stimulus, no inhibition, negative control)
68 dB, 10 ms 60 ms 105 dB, 20 ms SAgs aspp
71 dB, 10 ms 60 ms 105dB,20ms  SA7i aspp
74 dB, 10 ms 60 ms 105dB,20ms  SAzsiamp
77 dB, 10 ms 60 ms 105dB,20ms  SA77asp
80 dB, 10 ms 60 ms 105dB,20ms  SAsaspp
80 dB, 10 ms 60 ms 0 dB, 20 ms SApp-ony (0O startle stimulus, positive control)
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125 LT S0 HPE DimeantS. EMEAE
No B GiiE i GraphPad Prism SHKFHEAT. B3
M 25 5 03 1 K Ml t-test, P<0.052% 2 5 BT W % M,
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Startle amplitudes at different stimulus intensity (65~130 dB) were
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Fig.3 Input/output curve of C57BL/6J mice
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Fig.4 Short-term habituation curve of CS7BL/6J mice
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A startle amplitudes at different prepulse intensity, 0 dB prepulse condition as control; B: PPIs at different prepulse intensity, 68 dB prepulse condition
as control. Mean+S.E.M., n=10. PP: 80 dB prepulse only and no startle stimulus.*P<0.05, **P<0.01, ***P<0.001.
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Fig.5 Prepulse inhibition of C57BL/6J mice

(A) (B)
1 6007 1007 W™ control
EE MK-801
2 12001 80
2
a 9 60
g 8004 =
= a
E & 404
7]
400
20
0- 0
0 68 71 74 77 80 PP 68 71 74 77 80 PP

Prepulse intensity (dB) Prepulse intensity (dB)

Az HEMK-801J5 AN [ HI k4 1R 110 55 150 S S 2, 6 0 B ke R AL B ASTRD A kol ) 84 ¢4 R IPPIME . Control: /A #f 4h
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*P<0.05, **P<0.01,

A: startle amplitudes at different prepulse intensity after MK-801 intraperitoneal injection, 0 dB prepulse condition as control; B: PPIs at different
prepulse intensity. Control: saline; MK-801: 0.25 mg/kg MK-801. Mean+S.E.M., n=10. PP: 80 dB prepulse only and no startle stimulus. *P<0.05,

**P<0.01.
El6 MK-801i%-5C57BL/6J /)5 Bl Bkl il fR 2k
Fig.6 Prepulse inhibition of C57BL/6J mice deficit induced by MK-801
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AT I 22 S m] e /DS WU R R SR S LR IR . 7
i PEprepulse stimulus & & N, FATTREEA 51 /) B
S S R SR, DAL k3 B T 85 dBLL R (168, 71,
74, 77HI80 dB, 153 1 W& HIPPIACR . R AL
B, MK-801 1] LA$ R/ B A2 Bt S s B o
Hprepulse stimulus ¥ 5 i K 2 3 5 T MK-801 1)
/N B X prepulse stimulusy™ AE 52 358 5 S, 5 iy 384 5 X6k
startle stimulus )52 35 e 45, 3 ILPPIE Fi{H IS o
T FRATTI 5 PP 52 56 7 22 38 5 7 C57BL/6T it Z /)N
FRAETE MK -801 )5 [FIPPTH B A (L

PPIAS I S 56 °F & v LALEWT FU K18 ) [ 13 AL
HJ7 4R AL SC I IE 3 . PPLE — R AN Z 3 K i 2
(PR TE [ R SN, I BT 8 BRI A T
PRZER% N EER Ao T e 5 A% AR o 7 S PR R A,
BB TESEE g P, i, graiet 5 2.
BE I A MU A R FNAR B A% 55 0 % & 98 2 55 PPIIY M
01N B A i DX A5 B A R S B R e B
Al RES PP

PPLy & 18 5 AR 2 W M Wi Al ¢, H i, S5PPI
il 2R 00 R B 2 DI PR S R 0 2 240 . RSP o
SURE & — i D5 S AR IR ERS A, I AR
7N, VR BRI TR IS Bl T 145 D e ik a0
R 1 73 0 3 1E 2 RO AN BRI X IR 8552y B 5T 2% (1)
S A RHEAT A R0k, EDPPIGR 2%, 3 i K i
I, BIRSLIRE . RIBRAT Ay AN RA & A Fn sk b
SRR . 2GR, K #h 0 RUE A A PPIGL R
(FPEARI2120, BRI, i SRAE SR 56 30 bR I BT
e BEEEL VEE SRSB4 I BLS, w] LA
F REIEATPPIAL I, DA H 75 R 12 2 | )4 il
Rt L BAT R AL,

16 Ak, 5 38 A RE G 2% S 1iE(Gilles de la

Tourette’s syndrome, GTS)H, &%t iz 5[] 2 HL A
PPIGR AR (RER R 2 WIS AT 4 W, fE)E
S HHAPIE . JEtEXZEGE (fragile X syndrome) 564
PRI B, 5 PPIAR SR AH G200 [RGB B AT 37
(R S5 ZR 40 W] DA 142 40 2 Do DR ml i AT e B /D B 5
WG R A AH DG IR Y, Bln) LA T 18 ¥R 97 LA
IR ) .

S % 3k (References)

1 Foss JA, Ison JR, Torre JP Jr, Wansack S. The acoustic startle re-
sponse and disruption of aiming: I. Effect of stimulus repetition,
intensity, and intensity changes. Hum Factors 1989; 31(3): 307-
18.

2 Foss JA, Ison JR, Torre JP Jr, Wansack S. The acoustic startle re-
sponse and disruption of aiming: II. Modulation by forewarning
and preliminary stimuli. Hum Factors 1989; 31(3): 319-33.

3 Braff DL, Geyer MA. Sensorimotor gating and schizophrenia.
Human and animal model studies. Arch Gen Psychiatry 1990;
47(2): 181-8.

4 Fendt M, Li L, Yeomans JS. Brain stem circuits mediating pre-
pulse inhibition of the startle reflex. Psychopharmacology (Berl)
2001; 156(2/3): 216-24.

5 Cadenhead KS, Carasso BS, Swerdlow NR, Geyer MA, Braff
DL. Prepulse inhibition and habituation of the startle response
are stable neurobiological measures in a normal male population.
Biol Psychiatry 1999; 45(3): 360-4.

6 Parwani A, Duncan EJ, Bartlett E, Madonick SH, Efferen TR,
Rajan R, et al. Impaired prepulse inhibition of acoustic startle in
schizophrenia. Biol Psychiatry 2000; 47 (7): 662-9.

7 Perry W, Minassian A, Feifel D, Braff DL. Sensorimotor gating
deficits in bipolar disorder patients with acute psychotic mania.
Biol Psychiatry 2001; 50(6): 418-24.

8 Ahmari SE, Risbrough VB, Geyer MA, Simpson HB. Impaired
sensorimotor gating in unmedicated adults with obsessive-com-
pulsive disorder. Neuropsychopharmacology 2012; 37(5): 1216-
23.

9 Perry W, Minassian A, Lopez B, Maron L, Lincoln A. Sensorim-
otor gating deficits in adults with autism. Biol Psychiatry 2007;
61(4): 482-6.

10 Li L, DuY, Li N, Wu X, Wu Y. Top-down modulation of pre-
pulse inhibition of the startle reflex in humans and rats. Neurosci
Biobehav Rev 2009; 33(8): 1157-67.

11 Bullock AE, Slobe BS, Vazquez V, Collins AC. Inbred mouse
strains differ in the regulation of startle and prepulse inhibition of
the startle response. Behav Neurosci 1997; 111(6): 1353-60.

12 Grillon C, Baas J. A review of the modulation of the startle reflex
by affective states and its application in psychiatry. Clin Neuro-
physiol 2003; 114(9): 1557-79.

13 Yeomans JS, Bosch D, Alves N, Daros A, Ure RJ, Schmid S.
GABA receptors and prepulse inhibition of acoustic startle in
mice and rats. Eur J Neurosci 2010; 31(11): 2053-61.

14 Kovacic P, Somanathan R. Clinical physiology and mechanism of
dizocilpine (MK-801): Electron transfer, radicals, redox metabo-
lites and bioactivity. Oxid Med Cell Longev 2010; 3(1): 13-22.



962

ARGk -

20

21

Guo C, Yang Y, Su Y, Si T. Postnatal BDNF expression profiles in
prefrontal cortex and hippocampus of a rat schizophrenia model
induced by MK-801 administration. J Biomed Biotechnol; 2010:
783297.

Yan H, Li SL, Su RB, Gong ZH. Establishment and application
of a mouse model for drug-induced schizophrenia. Acta pharma-
ceutica Sinica 2013; 48(4): 484-8.

Bast T, Zhang W, Feldon J, White IM. Effects of MK801 and
neuroleptics on prepulse inhibition: Re-examination in two
strains of rats. Pharmacol Biochem Behav 2000; 67(3): 647-58.
Kohl S, Heekeren K, Klosterkotter J, Kuhn J. Prepulse inhibition
in psychiatric disorders—apart from schizophrenia. J Psychiatr
Res 2013; 47(4): 445-52.

Larrauri J, Schmajuk N. Prepulse inhibition mechanisms and
cognitive processes: A review and model. EXS 2006; 98: 245-78.
Quednow BB, Frommann I, Berning J, Kuhn KU, Maier W,
Wagner M. Impaired sensorimotor gating of the acoustic startle
response in the prodrome of schizophrenia. Biol Psychiatry 2008;
64(9): 766-73.

Minassian A, Feifel D, Perry W. The relationship between

22

23

24

25

26

sensorimotor gating and clinical improvement in acutely ill
schizophrenia patients. Schizophr Res 2007; 89(1/2/3): 225-31.
Weike Al, Bauer U, Hamm AO. Effective neuroleptic medication
removes prepulse inhibition deficits in schizophrenia patients.
Biol Psychiatry 2000; 47(1): 61-70.

Lehtinen EK, Ucar E, Glenthoj BY, Oranje B. Effects of
melatonin on prepulse inhibition, habituation and sensitization
of the human startle reflex in healthy volunteers. Psychiatry Res
2014; 216(3): 418-23.

Takahashi H, Iwase M, Ishii R, Ohi K, Fukumoto M, Azechi M,
et al. Impaired prepulse inhibition and habituation of acoustic
startle response in Japanese patients with schizophrenia. Neurosci
Res 2008; 62(3): 187-94.

Wang ZR, Tan YL, Yang FD, Zhang WF, Zou YZ, Tan SP, et
al. Impaired prepulse inhibition of acoustic startle in Chinese
patients with first-episode, medication-naive schizophrenia. Chin
Med J (Engl) 2013; 126(3): 526-31.

Nielsen DM, Derber WJ, McClellan DA, Crnic LS. Alterations
in the auditory startle response in Fmrl targeted mutant mouse
models of fragile X syndrome. Brain Res 2002; 927(1): 8-17.





