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Abstract: To study the basic properties of neuron response to sound stimulation in the inferior colliculus of Rhinolo-
phus pusillus , one kind of CF/FM (constant frequency/frequency modulated) bats, single unit was recorded with micro-
electrode under free field stimulation conditions. The results from 110 recorded neurons showed that there were five differ-
ent types of discharge patterns in the inferior colliculus, including phasic (54.5%) , tonic (25.5%) , sustained (7.3%),
chopper (7.3%), and pauser (5.4% ). Ranges of recording depth, best frequency (BF), minimum threshold (MT) and
response latency at 10 dB above MT of these neurons were 208 — 1 855 ym (829.0+328.1 ym), 16.7-75.6 kHz (38.9
+15.7kHz), 5-74 dB SPL (34.7+13.6 dB SPL) and 5.0 -27.5 ms (15.2+3.9 ms), respectively. BFs of neurons
increased with the increase of recording depth (r =0.9578, P <0.001). The V-shaped FTCs of 54 neurons were ob-
tained and divided into two types, i. e. single peak and double peak. The most (69.2% , 36/52) of FTCs were wider
(Q1o.qp value < 5) and the few (30.8%, 16/52) were narrower (Qjo.qp value >5). Moreover, FTCs with double peaks
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were with milder slope in low-frequency limb and steeper in high-frequency limb and their Q.4 values are 1.95, 8 and

2.89, 6.51. There are three kinds of rate-intensity functions in 34 neuron including monotonic, non-monotonic and satu-

rated . In combination with our previous observation of Pipistrellus abramus , the differences of acoustic response properties

of the neurons and their behavioral significance were analyzed and discussed.

Key words: CF/FM bat; Rhinolophus pusillus ; Inferior colliculus; Auditory physiological property
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Fig. 1

Distributions of best frequency ( BFs ) in the IC neurons of R. pusillus ( A ) and

the relationship between BFs and recording depth ( B)
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Figures above and below the columns represent thepercentages and numbers of neurons in certain range, respectively.
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Fig. 2 Distributions of minimum threshold ( MTs ) ( A ) and response latencies ( B )

to 10 dB above MT in the inferior collicular neurons of R. pusillus
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Figures above and below the columns represent the percentages and numbers of neurons in certain range, respectively.
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Fig. 3 Different types of discharge pattern% in the inferior collicular neurons of R. pmillm
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Fig. 4 Different types of frequency tuning curves in the inferior collicular neurons of R. pusillus
A: RPLBEIEAL; B MBGUBEIEEL, C. BB (o) MISER (b) XFFRAEL; D WUERL, X2 ICH
BFs (kHz) Hl Qo.qsfE 435K : A: 44.4, 1.87; B: 22.3, 1.15; C: (a) 28.1, 25.55 #1 (b) 28.6,
1.97; D: 29.8. 2.89 f154.7. 6.51.

A: The steeper FTC on its high-frequency limb; B: The steeper FTC on its low-frequency limb; C: Symmetrical
FTCs of narrow (a) and broad type (b ); D: FTC with double peaks. The BFs (kHz ) and Qjg.qp values of these
neurons are: A: 44.4, 1.87; B: 22.3, 1.15; C: 28.1, 25.55 and 28.6, 1.97; D: 29.8, 2.89 and 54.7,

6.51.
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Fig. 5 Types of rate-intensity functions ( RIFs ) of
inferior collicular neurons

A: FUEEL; B JEREAL; C. AL, X 3 NI BFs
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A: 29.2. 29, 864 f13.79; B: 30.5. 35. 1405 F12.03; C:
30.1. 41. 1074 F14.18.

A: Monotonic; B: Non-monotonic; C: Saturated. The BFs ( kHz ),
MTs ( dB SPL ), recording depths ( pm ) and Q10.ap values of these 3
neurons are, A: 29.2, 29, 864 and 3.79; B: 30.5, 35, 1405 and
2.035 C: 30.1, 41, 1 074 and 4.18, respectively.
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5 FM ( Neuweiler, 2003; Ma et al, 2002 ). &6
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W [ 75 R A 5 B 22 0075 S W AR R A T T B
(%£1)
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(Liet al, 2005) (—7® FM W% ) FEL, AWF5 K
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Tab. 1 Comparison of echolocation calls and basic properties of auditory neuron response to sound stimulation

in two kinds of bats

CF/FM 3%  CF/FM bat

FM 3%  FM bat

R. pusillus P. abramus

1175 %E 155 Echolocation calls

5524 Call types

AAHER (CF) S8 581 M (FM)

AL SEH BT S (FM)

H i TR T MBS Call duration in free flight — % 10 ~ 100 ms — B2 ~5ms

ZWIHF Doppler-shifted frequency £, XHESEE A T, M55 E& UK

T1IEHE Preying habitat WA THMEGE IS AT R s AL 2
75 S NEFFPE Auditory response properties

R Discharge patterns B S B —

SRR I ZE Frequency tuning curves B, s Lk BSEhE, i

I5/NBI{E Minimum threshold AR, X IRBER B [0 75 25 A T U i

B I 10 dB # R Latencies B, MR B, Sy HTEEAE

X 75 3, FM K CF / FM T 25 W 5 %) S5 o7 7Y
KAFFEH B AN . CF/FM Wi 85 X5 68 7 o) 5% 7 e g 7
SARE 2%, T FM e i 0T R 28 0 6] RS RO AR
N B B 24 R B —( Pollak et al, 1978 )o( 2 %
ETTE Hh 2 11 B A 2 i PR 8 T AR S R T
AT 1 EE B8 bR 22— o P U T A 28 T ) 9 3 il
AETE, M CF/FM Wl B 2% 235 8 40 4% (1) [m]
FEUEA RGO A3 HT . DR 76 T 50 45 % AR AR A7 AR5
RIDEIL T RBU M2 It, ARELRIC TR R
B, PeaEmimhaoc i RE8, Wl 69.7% . ikt
rhAE ERELEE ( Myotis chinensis ) ( Zhou & Sun, 1997)
I G RN R R T e SN = Rl A 1 Y o
17.95%H1 17.70% - B T HLUE TSR 7 18 Hh 2 2
Ab, ARSI SR TS R FRY [ 455 T 2k
(F 4), UEBHAESSKIEAT 3 50 5 1 i & 4% 75
R, (3) FEZLIEM MT (34.7+13.6 dB
SPL) HMiRF (58.7+12.6 dB SPL) B A%, $2
TN AEAE S T A 8 R A 55 AR Ak 20 AR [l 7R A R
HEEPRE AT, XS HAESAT R A — B B2
S e — P8 (5 AL 5 B % il s o 7 R A R A b 2%
PR, B, (REMEA AT s B 8%
Bl (4) T8 3 HR R ol i % 1) S TR AR BT, ARSI
ORI, AEAE KR 7S SO v AR 2 K T E AR
HIE [ E IR 5.0~25.7 (14.6 +3.5) ms Al
3.1~10.4 (6.1+1.47) ms |, HAEHE] B0 mE
Bl (B 2B ). BT AR 2 R & vh sl 7E i A%
SCAURZ NN 15 IS NN =N & Sl B =R D E L 2 [
B, VAN HIRE| R A& e TR 221k

AR (Jen & Suthers, 1982)c (5) Al b
AU TFIRORY FTC BRI 20 A REFRBY | i 45 o 7Y
ARAGL A BERL =2, (HAESG KR RY FTC FE XS
PRAL, Eed AR FL R U i 3 BB A o 2 4, RPITEE
2 S Wl g YT v AT B ARLARL T < 30 R 3 i )
X R AR A B O BUR, AR INAT o T AT R i —
HAITE . (6) TS [ 21 1Y 118 s i 2 =2 [0) Wy B )i
Ferith R AATE 2R, AR TiE—2oE.
XA S 88 ( Preronotus parnellii ) F1 558k 35 3k
W& CR. ferrumequinum ) WIHHFEFRY, K CF/FM
WEAE ] P rp (] 2235 RS T H AR B Bl i 2
( Schnitzler & Ostwald, 1983 ), HHIEH LbF1H40
OIT HIRA ST CF YA ¥, A HBYAR IR 20 AR
PR FR X B A 28 50 T4 B CF BT 7 1 A%
o XA FR R WM (acoustic fovea )
( Grinnell, 1995; Schuller & Pollak, 1979 ). %2
W R 108 3 42 T A S )RR 7R A 5 i A AR MR IR [
1P ) 225 RS, [l P A 3 48 DR AR E T 3 T
FEIN ( Fenton et al, 1995 ). FEMA KB H1 22k 55k
R, KRR WSS R S AR R A o
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", AT EE R E AR SR — LT
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