£MYEFR F+HN\E FEE —OO=Z&H+=H
ACTA BIOPHYSICA SINICA Vol.18 No.4  Dec. 2002

GABAGEHNHIIF & K ER4E T AT #8122 JT B (8] 4R AR T

Eamer,

P.H.S. JEN,
CERITIE R R BRI o,

Fhosig
¥ 200062)

WE: RAREE (Eptesicus fuscus) F EAVZ AT E L %4 10 pps(pulse per second). 30 pps #9 & & Fl k3 = &
SRFERRL, 423+ 90 pps # & 4|64 SRR ) R RARE] . .k bicuculline FLEF GABA #6479 #I4E &, Prie ik
8 S AAPLZ TN, A 13 ANQ2%) A B E A E F RIR AR LT, 45 AN (T8%) 4 2L B E A R E AL 6938
Am, 310 pps. 30 pps $ & RIAB AL AR R L, 123F 90 pps B F R AISRIA B E AR XA S AT, b
17 AN(29%)41 42 7T A 35 8, 38 e SRR R 5 9 AN(15%)AP 2 A B 38 hm, FAT 100 ms 49 % R180% £ R B3%
wEE, mHUE 200 ms 49 FREHR FA Y FHRE; 15 ANQ6%) AR ARG R M, AL EVREAR
BREWRBRN, YR MR, 4 AN(T%)AP 2 TR H —/F RS F AR R, B R R, MG 25
YRR TP T AP 20T AT G 6 B ) S A T A LA B8 Je e LB,

XA GABA; GABA, 24k, BRMT LR, @5 T 4s

RESES: Q424  XERFRINED: A

T PR T R G A T Ab B T rh gk
uli, EAMEM AT R A R, ek A
1TV TAT PAT JAZ BB Rl e . R
PR IO 5 R A 0 e Ay P RN ) A N\ 38
& /B, AT R, KRR T A& o0&
AT AR IO AR R N, AN TR R Tk HR )
5 UREIa 58 NS VA (B B =R N L = S w101
W AN Fr 28 85 S ORAR G W i R 5 v T il 22 o0t
R SN R, R I AR 4 38 v AR ik 2
TG, Ok R A AR R IS N T R B A ) 8 T
IR AT b ok, 254 BELIWT i 4 AN BE 25 2e
PRSI0 e HE AL 30 RSO R ER B R g, il o
0 o B TR B 2 (1 s 2 Lo 5 A 2 P i
HIAFS, Kk, W58 GABA X KEREE R Efps
TUAN AV EE A2 38 R TROUT s NSRS ), 0] [
N AR TR T B TS e hLE, BAY

1 MEF7;

SEE 15 H AR HE PR R BRI (Eptesicus
Suscus), PRHEH 12-28 go FZARHE G IEA 4 Nembutal
(45-50 mg/kg) Kz, Hl%LTBER, Bk
B, FBRIUULA, REMw, )RR
KUK 2-3 om KHIBRAT [ € TPl o ki,

XEHS: 1000-6737(2002)04-0399-05

P Ak H I 7 4 B R R Innovar-vet  (fentany,
10.08 mg/kg; droperidol, 4 mg/kg), fF sl K
Ja, BETWERE, SENERIF 7 cm ER)#4H
Wk, Bl R, BEcE N IREF 28-30C. 4
AP HE B AT I g, BREE N mAE, 4TI
1 mm? (F/NfL, POOT Ao JE, 35 38 1ol vE 0 8 T4
AN, MAMOK A ME TS .

HAAN 1.5 cm B = 4 WU (AKG model CK
50)E T W dE 4 i s N BN 30° wr s e A E, BE
229 cm, H'E THEHK Bruel & Kjaer 1/4 i~}
Fuw (B & K-4135) e, i 7 % 5k 5 A dB
SPL(Z LU s 20 wPa)&r. A HIEUE 5 A4 T
() e HEHZ (best frequency, BF). B 1 20 dB (K5
75 ik (pulsatile amplitude-modulated, PAM), ¢
4 ms, FHBERIEIZ35000 0.5 ms, H I 5 %K
H 10 pps. 30 pps 1 90 pps(pulse per second)—
P2, RN FE A 300 ms. 2 ppso

KA A X 28 o e, b — 8 R

ks BEA: 2002-04-15

E€WME: EHEARFPFIEESTHE 30170313, L Aik&miH
(2000026905, Fifg il A RHUH , 5 [ 5K H SRR AL 4 00
H (NSF IBN 9907610)

EBBIN: ASar, 1966 422k, H1-2:

BiIREE: P00, E-mail: sunxinde@hotmail.com



400 4SRN/ 7/ B U= S 2002

3 mol/L KCl ¥, JuHAS/NT 1 pm, FH#HT
5-10 MQ .

b3 — & WEYE Bicuculline ¥ (10 mmol/L ¥ T
0.16 mol/L NaCl, pH 3.0, Sigma), 4P % #EVE:
1 mol/L NaCl (pH 7.4), A V& Mz, @
R 22 SRk e, HLVK T 10-80 nA, ik
HOSE0.5 pps, UK AL 1 s, i U
-8—10 nA.

PR NAF T4 A/D Fe e Ja 3N TR LU,
bin 54 500 ms, KAFEHS[H] 300 ms, &0 32 K,
Y E.J7 B (post-stimulus time histogram, PSTH). it
SIS ) — i RR 4L 4-6 he

2 & R

Prid 1 58 /N N e & T B HE MR AE 15.43—
64.08 kHz 2 [A] . HAKEI{E{E 14-57 dB SPL Z
). WRIEI R (10.97£1.96) ms. 10 SR FEAE
280-1560 pm 2 [fl.

2.1 Ejk bicuculline Hif5, %2 Tx %A R R
[z

T HL UK bicuculline fi# B GABA #l I 4/E 1 J5
R 13 AN (22%) P28 0 T80 38 S e WA A e A2 4k
Ab, LA 45 N (78%) #1480 R HL R AN [F) 4 52 (1) 3
e &1 YK bicuculline i, —A> F ML
JUR A A I S ) B Bl (PSTH) . A #2826 K
52/ S L ) I 5 W AN W o S R A L )
phasic-on N5 B #1Z TG R I BRI N, &

Predrug Bicuculline

A)

10
N=28 Ju N=51

o -

(B)

l =29 | N=92

©) ' '

10
N=64 N=169

Ll M

0 50 0 50

Impulses/32 stimuli

((ms)
Fig.1 Post-stimulus time histogram (PSTH) of three IC
(inferior colliculus) neurons responding to tone burst of
BF (best frequency) before and during bicuculline appli-
cation. The BF(kHz), MT(dB SPL), latency(ms) and
recording depth(pm) were (A) 22.96, 35, 10, 790; (B)
28.34, 52, 8, 806; (C) 48.33, 30, 11, 1030
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Fig.2 Post-stimulus time histogram (PSTH) of IC unit
responding to every pulse of pulses trains of 10, 30
and 90 pps before and during bicuculline application.
The BF(kHz), MT(dB SPL), latency(ms) and recording
depth(pm) were 25.76, 30, 13, 640 respectively
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Fig.3 Post-stimulus time histogram (PSTH) of IC unit
responding to every pulse of pulses trains of 10, 30 pps
and responding to the first several pulses of pulses trains
of 90 pps before and during bicuculline application. The
BF(kHz), MT(dB SPL), latency(ms) and recording depth
(nm) were 50.21, 23, 10, 1230 respectively
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Fig.4 Post-stimulus time histogram (PSTH) of

IC unit responding with less impulses to every
pulse of pulses trains of 90 pps before and dur-
ing bicuculline application. The BF(kHz), MT(dB
SPL), latency(ms) and recording depth(pum) were
25.30, 29, 10, 850 respectively
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Fig.5 Post-stimulus time histogram (PSTH) of IC unit
responding to the first pulse of pulses trains in 90 pps
before and during bicuculline application. Their BF
(kHz), MT(dB SPL), latency(ms) and recording depth

(pm) were 34.57, 25, 9, 889 respectively
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Fig.6 (A) Number of neurons during bicuculline applica-
tion [ : impulses increasing; Il : impulses not increasing.
(B) Number of neurons responding to pulses train of 90
la:

[ b: units responding less to every pulse of 90 pps

pps. units responding to every pulse of 90 pps pulses
train;
pulses train. Ilc: units responding to the first several pulses
of 90 pps pulses train; Il d: units responding to the first

pulse of 90 pps pulses train
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THE EFFECTS OF GABA ON TEMPORAL DISCHARGE PATTERNS OF IC NEURONS TO
ACOUSTIC PULSR TRAIN IN THE BIG BROWN BAT, Eptesicus fuscus

LUAN Rui-hong, P.H.S. JEN, SUN Xin-de
(Center for Brain Science Research, College of Life Science, East China Normal University, Shanghai 200062, China)

Abstract: In the big brown bat, Eptesicus fuscus, which can use echolocation for hunting and navi-
gation, the inferior collicular (IC) neurons responded to every pulse of pulsatile amplitude-modulated
(PAM) sound signal train in 10 pps (pulse per second) and 30 pps. But the temporal discharge patterns
of IC neurons vary in response to the pulses of 90 pps sound train . The responses of 45(78%) IC neu-
rons tested were changed during the application of bicuculline, a competitive antagonist for ~y-aminobu-
tyric acid-A (GABA,) receptors. These neurons responded to every pulse of 10 pps and 30 pps sound
train before and during bicuculline application. But when the pulse repetition rate of sound train was
90 pps, the responses of the neurons changed a lot. During bicuculline application, the discharges in-
creased and the neurons still responded to every pulse of 90 pps sound train in 17(29%) IC neurons.
The responses of 9(15%) neurons increased only at the beginning of 100 ms and decreased greatly in the
next 200 ms. In 15(26%) of IC neurons, when the pulses repetition rate was 90 pps, the responses in-
creased only in the first several 10 ms and then reduced. There are 4(7%) neurons responding strongly
only to the first pulse of 90 pps sound train. The present study suggests that the mechanism of IC pro-
cessing temporal information of the sound repetition rate may be more complicated than that of the low-
er central auditory system.

Key Words: GABA; GABA, receptor; Pulse repetition rate; Echolocation



