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Abstract

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

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

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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112 KA M s Pap DR R #1((+) MK-801, hydrogen
maleate)/4 5 Sigma /A 7] .
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1.2.1 ¥R XA n=10): EREHK
(10 uL/g); 452540 (n=10): MK-801(0.25 mg/kg, £ ¥
EhAKVER, TAEWORE 50.025 mg/mL), 452577 Xk
GRS, 45 2510 min 3 B A Bk R e .
1.2.2  #y g i (input/output test)  SEW E:
15 VI [8]2 min. Block 14 % 414 trails. 75 5% I
S white noise, 65 dB, 4 & 1 JT- Mrail 2 [8] ]
[F] B 710~30 s [ BE AL A2 4k . Joprepulse stimuli.
Startle stimulii ¥ }jwhite noise, 65~130 dB#i4Z, ¥
ABERS dB; RIS )20 ms.
1.2.3 42 47 3] 17 t& M| 3K (short-term habituation test)
SR E: W 5t Fwhite noise, 65 dB, & FEFT IT-
iGNV T2 min. Block T & 30 trails. £ Mrail
2 18] 1 TH) B 7E10~30 s [H] BE ML AL 1. Toprepulse
stimuli. Startle stimuliiZ & Aywhite noise, 105 dB; I
PHRFEE N ] 20 ms.

T ) R A 2

L average startle amplitude , »
Habituation index— _theltiomils 600,
average startle amplitude ye first 2 traits

1.2.4  FTHRA 3740 X(PPI test)  SLIGFR TN E:
S0 FE P U 2B 7R, AE S B BT 5 4 (white
noise, 65 dB)FEFT IT, 43 A& . Block IFIBlock
=M Be.
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Fig.1 Startle response system
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Acclimation Block I Block IT
0 ms 100ms 110 ms 160 ms 180 ms 400 ms
Startle . ] Prepulse Startle L
5 min stimulus lr}ter—trlal Null period stimulus stimulus Ir.1ter trial
durati interval duration duration interval
uration 10~30 s 10~30's
20 ms Prepulse/startle
delay
20 trails Stimulus
Sample duration
70 trails
2 BBk A )i B 8] S
Fig.2 Time line for PPI test
%1 PPk Block IS % &
Table 1 Parameters for Block II of PPI test
JUS, TP R R ) - / .
iy Ik o R 3 e S St S SR R A
. FEC LA [R) B 11 8] . .
Prepulse stimulus Startle stimulus  Startle amplitude symbol
Prepulse/startle delay

0dB, 10 ms 60 ms 105dB,20ms  SAuueony (N0 prepulse stimuli, no inhibition, nagtive control)
68 dB, 10 ms 60 ms 105 dB, 20 ms SAgs aspp
71 dB, 10 ms 60 ms 105 dB, 20 ms SA71 aspp
74 dB, 10 ms 60 ms 105 dB, 20 ms SAz4dpp
77 dB, 10 ms 60 ms 105 dB, 20 ms SA7 daBpp
80 dB, 10 ms 60 ms 105 dB, 20 ms SAsodpp
80 dB, 10 ms 60 ms 0dB, 20 ms SApp-ony (0O startle stimuli, positive control)

lusi ‘& Ay white noise, 105 dB; HJRF £ 1] [7]20 ms;
Trail 2 8] {f) 4] [ 7£10~30 s [ Bl HLAZ 4k . Block 1T
B 70/ rails; A Atrail 2 ) (17 B ££10~30 2
B HLAE A, Block THH (¥ R T 53y 7R, H A4
A7 A WER L BRI AR 707k trail T HE 10
U, BB, Prepulse Stimulii & 40, 68(+3),
71(+6), 74(+9), 77(+12), 80(+15) dB, white noise, F:F 4L
[#]10 ms. Prepulse/startle stimuli delay i & 460 ms.
Startle stimuli’ & 4 white noise, 105 dB, H ¥ HFSE R
[7]20 ms.
PPILFH A 2

SA
PPT (%) =(1 — e iP

)x100%
SAstartle—only ’

SA
PPIL,(%)=(1— —22—01Y _),100%
pp( o= SAstartlefonly) ’

PPI(%)=(1— Spp )x100%
SA

1.25 B4+ SLKEHE DimeantS EM.JE A &

No BHE 41l H GraphPad Prism ST W
P 22 55 87 K Ht-test, P<0.054 22 77 B A5 & 2% 1,
P<0.01 K 2= 3 2% o

2 HR
2.1 CSTBL/6J/NEmAEIRAEHE

FEVEVE R Bk P SE 58 7 R 2 00, AT e
BN CSTBL/6T il 78 /N FREAT oy N th i, LR A
ot 2/ BB 0E 77 2R 0 2 5 I S I R e R
fHo /NERBCE T B EN A2 B e g, A
FEBE 65 dBIIASE FIE N2 minfi, MRSy sk
WT65~130 dB 75 & d 8, L% 1t S S it J vh 7 )
JERY g8 KA. g5 oK, B S R 5, D
B P R Dt S Bt P 52 A0 T, R0 ST Hh 2R (1K13).
X} F-CSTBL/6I/IN B, 65~80 dBI) 7 & Ml A 2> 51
3 I R R, 85 dBIT A H B W 3 i
S5, I LB A A 5 3 I, R e S R BT
) P KT 100 dBIRF, R S SRR B HE T 6
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€V 6 W 105 dBAE by 5 ot S5 1RSI0 5 AE T
ik v s s 56 v e FH ARG T80 dB A 7 5 SR (1 1 ol
WO A T Ik o B o
2.2 C57BL/6J/MERZZHA S 1R155%

BV B4 ) 22 R0 R RO, HRE R
U P8 2 SN B, X IR AR A 0 ST B
(short-term habituation). WK SJ BRI, /) Bl
L2 [J730CHH [A] (1) 55 75 5 F(105 dB), Il sk BFIR I
MU ST R . g5 R oK, B A 48 7 IR BT
I, CSTBL/6J/IN BRI R B SR I A B, i S0 ) 16tk
FEHUN H87.64+7.82%(n=16), 234 7207 K38 o 3k
A6 (4.
2.3 CS57BL/6J/)s 5B Bk A0 § i ZE

R iy AN L AR G AR, FRATTIE % T 105dBAE
hy R IR R R, R T <80 dBIISHI T I
68, 71, 74, 77, 80 dB(4> | LL 15 5tk 65 dB i Hi3, 6,
9, 12, 15 dB)YE A HiF ok il . AR i 0 1 > 458 1k il
&5, TATAEBlock 1% 207K 5 & sm il [ ik
TS (10 )7 2 S HARSHOL 2 FI 1 .

S 2 B, SR B IR HI Ik o) B fe
B ZNHI105 BN 2E 1R 78 I S 4R T (KI5 A)
QI SBI 7, Bl bk R O 2 68 B N
FI80 dB, Hij ik 1 41 1 2 F M(24.83%5.37)% 44 Jin 5]
(34.67+5.30)%. {HJ&5PPls apppH L, SATPPLy; appp 5
AT T2 R (EI5B).
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Stimulus intensity (dB)

FEAN [ 35 JEE (¥ 75 5 (65~130 dB)RIFR N 7 A 1R 0 SN IR JEE - Kl
IR AP (HERRUE R TS o SER /N L ESCR 20 o SAss as vs SAes s,
#%%P<0.001; SAsoan VS SAss ap, ol 75 1% 5T 6

Startle amplitudes at different stimulus intensity (65~130 dB) are
shown. Mean+S.E.M., n=20. SAgs 4 VS SAgs as, ***P<0.001; SAsgoas Vs
SAGes as, nO significant difference.

[El3 CSTBL/6J/INR A6 N4 i 2
Fig.3 Input/output curve of CS7BL/6J mice

2.4 HHIE AR CSTBL/6I/|NFR BBk 3N H] Rk

BAAELL s i6 7 & e fl BRI E T 25 IMK-
80175 K PPLk 2% I /N i ABE A8 . S 45 ISR W, 7
PPIIA 2 T ()10 minfig [ ST MK-801, 68, 71, 74,
80 dBI1 I ik i 34 AN B 4 W S5 F 1105 BRI
P A R B SO IR B (KEI6A) . 7E68 dBF80 dBTHI fik
MRNAAE T, TESTMK-80111C57BL/6J/N i, HLPPI
W 0 AR T 1R S5 4 AR R v A AR 2 R /K 4 (K PPI(
6B).

123 456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Trial No.

C57TBL/6J/NIELE30AE105 dB AT F HITEL R 7 A (MR I SO I L o i 20 A~ 1 B Epm i 22, S/ BB 160
Startle amplitudes of C57BL/6J mice in response to 30 startle stimuli (105 dB) are shown. Mean+S.E.M., n=16.
El4 C57BL/6J/INFRXZHA S) 151 i 2k
Fig.4 Short-term habituation curve of CS7BL/6J mice
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(A) (B)
1500 100
1200 80
4 S
& 900 & 60
: = :
® a
T 600 & 40
i ET TS
300 20
0 0
0 68 71 74 77 80 PP 68 71 74 77 80 PP

Prepulse intensity (dB) Prepulse intensity (dB)

A ARV KM AN (058 1SR R BE, X6 HE 0 dBT KA s B: ANIRI T K Pl S A 1 BUPPIAE, X M 68 dBT ikt okl el . ik
B PEMEERRUE G ZE . SRR NG 10, PP HUA80 dBFT K fIIL, B A RETRII. *P<0.05, **P<0.01, ***P<0.001.
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 stimuli.*P<0.05, **P<0.01, ***P<0.001.
El5 C57BL/6J/) TRk iR HIRR
Fig.5 Prepulse inhibition of C57BL/6J mice
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Prepulse intensity (dB)

Prepulse intensity (dB)

A VESIMK-801J5 AN [ 7 ik b 300 45 18R AR 150 S IR B, 6 0 dBTT K f ) B 4L B AN ) ik ol o 3 46 41 R (IPPI{EL . Control: 71 B &
7K; MK-801: 0.25 mg/kg MK-801. $Hi 2 3h h 1 ¥ (iebn k5 250 se 30/ WA B 411050 PP: L4780 dBif ik il i, #4778 b il

*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 stimuli. *P<0.05,

El6 MK-801i%5C57BL/6J/ /N5 AT Bk Rl Eh 2k
Fig.6 Prepulse inhibition of C57BL/6J mice deficit induced by MK-801

**P<(0.01.
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. ZIMAT A FIPPIEURS . fEANEGEH, K,
TR — VR PR I MK -80 1 K ¥R (1) 7 32, T o2
T C57BL/6J/) i, #£0.25 mg/kg MK-8011F ] T fig %
5 PP 25 Bk, Ui IZPPIA I R 40 &5 S n 5
5ok e LR, 51k B WA N B AC57BL/6) /) B
PPLI 2 6l 2K [FIMK 80171 5 1) 450.25 mg/ke!"?, &1
WS/t R FISD i 5 K B 75 22 1 771 #:(0.05 mg/kg)! e

TER I ST S50, AT AR 300K 2L 5T
T, CSTBL/6J /)N B 2 158 B 5 1 B BEAR /S,
W ST I PE R EAN A (87.64£7.82) %, 1M1 SCHR 415 11
E B /N BP0 300 ST Ik 4R 40T LIS 2158%!1° . Fk
AT R 22 5w e /S B R e e S RN . 7
i FEprepulse stimulidy &I, T EIEA S/ U=
SO I JE ), DRt e 4 185 dBLL T 168, 71, 74,
77180 dB, 192 T W PP . i B 1 &
(1), MK-801nJ LABE iy /) il AR R S S e 3 o 2R
prepulse stimuli &2 1 K275 TMK-801 1) /) i,
X prepulse stimulif™ A2 5% 1 S 5, 117 34 568 X startle
stimuli () 52 350 S 5, HUIRPPTE B B % o i 3T
D58 PP S50 T 8 3kt % T CSTBL/6J b & /N FRUFE T
SIMK-801)5 [FPPTH B £ {H

PPIAS I 5K 56 °F- & 1 LALEWT UK 18 B | 145 L
7 4R AL SC I TE 4 . PPLE — RS Z8 5 K 1 )2
PP 1 2R RN, 5 B TR A 40 TR 8 4 o 1 L
PREAZ N i b B o5 A% A A7 S 0 1Y R A,
BAEH Tz gh st g 5 Jia j 2
FERCAMM A A A MR B A% S50 2 R 48 2 5 PPIV M
0T B RL b i DX A0 B R S R R R
Al HES L PPIA T

PPL i 38 SR Z Wi Al ¢, H i, SPPI
il 2R G 2R o B VN RRS A0 A2 K b 0 R o K40
ZURE & — i D5 S AR IR R s, R o
TN, VBN EEAREAE TS Bl 1 14 T e ik a0,
R 0073 Z40E B8 35 11 2 A AN BRI X IR BT 4 250 % (1)
JEE A AT B0k, RIPPISR 2, i Rl Kkt /&
P, SR ZIE . ZIBAT A AN R 28 LA it b
SEIER . ZIRIFST W, K A0 B0E 8 AT PPIOR %
[PPREARI2120 . BRI, RAE SR 56 3 bR IR AT
e FEEEL VEE RN BB SR AT A BLS I, T LA
S HEATPPIRTIN, DA A2 75 RS a8 3 | ] 4 ik
R LA AT A,

I Ak, 5 38 T R0 R I £ A IE(Gilles de la

Tourette’s syndrome, GTS)H, 8 iz 50 ] 4 Z LA
PPk 2% (R AR R 20 WA U™ Al 8o, fE1E
SE HPE. METEXZEAE (fragile X syndrome) &5
PRSP 5 PP SR AH G200 (R, DL R RATT 57
(R S5 28 498 W DA 142 90 2 ok ATl DAL i B /s Bl 5
ISR A A OC I R Y, mlnT LA T 1B 18 97 LA
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