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Forward Masking Induced by Off-Best Frequency Sound on Inferior Collicular
Neurons of Miniopterus magnater

FU Ziying, TANG Jia, CHEN Qicai

College of Life Sciences and Hubei Key Lab of Genetic Regulation and Integrative Biology, Central
China Normal University, Wuhan 430079, China

Abstract:

To investigate the forward masking induced by off-best frequency (BF) sound on the responses of
inferior collicular (IC) neurons to probe, the experiment was performed on 5 bats (Miniopterus
magnater) with normal hearing and the responses of inferior collicular neurons to masker (off-BF
sound) and probe (BF sound) were recorded extracellularly. It was observed that the forward masking
decreased gradually with masker frequency toward low and high frequency sides. The neurons could
be categorized into three types, i.e. low frequency side long-masking, high frequency side long-
masking, and both side equal-masking neurons according to half-band widths of low (half-band
width|OW) and high (half-band Widthhigh) frequency sides on the forward masking index "R" curve at
50% forward masking. There was linear correlated between half-band widths of low and high frequency
sides in all neurons (n = 24, r = 0.47, P<<0.05). Among theses neurons, half-band width, ., in 50% of
the neurons was remarkable more than half-band Widthhigh (n =12, P<0.001), half-band Widthhigh in
25% of the neurons was remarkable more than half-band width, . (n = 6, P<<0.05), and half-band
widths of low and high frequency sides in the remaining 25% of neurons were equal (n = 6, P>0.05).
Although forward masking index "R" appeared a relevance between off-BFs toward high and low
frequency sides, off-BF sound toward low frequency side had more powerful masking than toward high
frequency side. These results suggested that forward masking caused by off-BF sound could be the
base of depression induced by bat vocalization and auditory precedence effect in the environment with
echo.

Keywords: Off-best frequency sound Forward masking Inferior collicular neurons Miniopterus
magnater

W5 H 3 2010-06-18 B H # 2010-09-24 M 4% kit & A7 H 3
DOI:
HETH:

% A REB 24 TH H (30970972), #HE & SR 541 H (108096)

F Supporting info

+ PDF(698KB)

F [HTML4A 3]

F 2% SCHR[PDF]

b 7% S0k

k55 5 A5t

b AU SO 2 IR

F AR 548

PG B A

b IHASC

F Email Alert

b SCE A

kB S A B
ARSI AR OGS

b i B B A A AR 7

b T A

b FEMZTT

kL EAC B

F AT TR

b

b BRILA

F Article by Fu, Z. Y.

F Article by Tang, J.

F Article by Chen, Q. C.




BIEL : 5G4, HiE: (027)67867229, E-mail: gcchen2003@yahoo.com.cn

YE# A
fE#& Email: qcchen2003@yahoo.com.cn

22 3R -

1. Hulse SH, MacDougall-Shackleton SA, Wisniewski AB. Auditory scene analysis by songbirds: Stream
segregation of birdsong by European starlings (Sturnus vulgaris). J Comp Psycho, 2007, 111(1): 3~13
2. Shen JX, Feng AS, Xu ZM, Yu ZL, Arch VS, Yu XJ, Narins PM. Ultrasonic frogs show hyperacute
phonotaxis to female courtship calls. Nature, 2008, 453(7197): 914~916

3. Cherry EC. Some experiments on the recognition of speech, with one and with two ears. J Acoust
Soc Am, 1953, 25(5): 975~979

4. Narayan R, Best V, Ozmeral E, McClaine E, Dent M, Shinn-Cunningham B, Sen K. Cortical
interference effects in the cocktail party problem. Nat Neurosci, 2007, 10(12): 1601~1607

5. Bronkhorst AW. The cocktail party phenomenon: A review of research on speech intelligibility in
multiple-talker conditions. Acustica, 2000, 86(1): 694~703

6. Litovsky RY, Colbum HS. The precedence effect. J Acoust Soc Am, 1999, 106(4): 1633~1654

7. Wang X, Jen PHS, Wu FJ, Chen QC. Preceding weak noise sharpens the frequency tuning and
elevates the response threshold of the mouse inferior collicular neurons through GABAergic inhibition.
Brain Res, 2007, 1167: 80—~91

8. HEEMN, FBRM, 2 KM, BRHEA . ASFI RS HTHEa A 6 /N BN [ E e S SOV R RS AR B AR,
2005, 21(6): 418~424 Mei HX, Guo YP, Wu FJ, Chen QC. Selective inhibition of weak forward masker
with different durations on the acoustical responses of the inferior collicular neurons in mouse. Acta
Biophys Sin, 2005, 21(6): 418~424

. HERRMN, FRRME, SR QA BRHEA . AR ISR R TR 0 /N B AR T 7 S N R8O, . o T K 272
#, 2005, 39(2): 236~240 Mei HX, Guo YP, Wu FJ, Chen QC. Masking effect of forward masker sound
with different durations on acoustical responses of mouse inferior collicular neurons to probe sound. J
Cent China Norm Univ (Nat Sci), 2005, 39(2): 236~240

10. 2854, 5 KAE, Jen PHS, FhCVE. KERIE T Fr o2 7o U fli 0 mr #Emc Y. Bl 22l 4, 2003, 48(14):
1530~1534 Luan RH, Wu FJ, Jen PHS, Sun XD. Effects of forward masking on the responses of the
inferior collicular neurons in the big brown bats, Eptesicus fuscus. Chin Sci Bull, 2003, 48(16):
1748~1752

11, Bz, BRHA, SQ . Rrsk 5 ) e A R N N BN AR AN A SO, R REAAR, 2006, 58
(2): 141~148 Li AA, Chen QC, Wu FJ. Different forward masking patterns of sustained noise burst and
segmental noise burst in the inferior collicular neurons of the mouse. Act Physiol Sin, 2006, 58(2):
141~148

12. Oxenham AJ. Forward masking. Adaptation or integration? J Acoust Soc Am, 2001, 109(2):
732~741

13. Munson WA, Gardner MB. Loudness patterns-a new approach. J Acoust Soc Am, 1950, 22(1):
177~190

14. Elliott LL. Backward and forward masking. Audiology, 1971, 10(2): 65~76

15. Nelson DA. High-level psychophysical tuning curves: Forward masking in normal-hearing and
hearing-impaired listeners. J Speech Hear Res, 1991, 34(1): 1233~1249

16. Tang J, Wu FJ, Wang D, Jen PHS, Chen QC. The amplitude sensitivity of mouse inferior collicular
neurons in the presence of weak noise. Chin J Physiol, 2007, 50(4): 187~98

17. Frisina RD. Subcortical neural coding mechanisms for auditory temporal processing. Hear Res,
2001, 158(1-2): 1~27

18. Covey E, Kauer JA, Casseday JH. Whole-cell patch-clamp recording reveals subthreshold sound-
evoked postsynaptic currents in the inferior colliculus of awake bats. J Neurosci, 1996, 16(9):
3009~3018

19. Wehr M, Zador AM. Synaptic mechanisms of forward suppression in rat auditory cortex. Neuron,
2005, 47(3): 437~445

20. Ito M. The cellular basis of cerebellar plasticity. Curr Biol, 1991, 1(4): 616~620

21. Furukawa T, Matsuura S. Adaptive rundown of excitatory post-synaptic potential at synapses
between hair cells and eighth nerve fibres in the goldfish. J Physiol, 1978, 276: 193~209

22. Voytenko SV, Galazyuk AV. Suppression of spontaneous firing in inferior colliculus neurons during
sound processing. Neuroscience, 2010, 165(4): 1490~1500

23. Jen PHS, Chen QC, Wu FJ. Interaction between excitation and inhibition affects frequency tuning
curve, response size and latency of neurons in the auditory cortex of the big brown bat, Eptesicus
fuscus. Hear Res, 2002, 174(1-2): 281~289

24. Jesteadt W, Bacon SP, Lehman JR. Forward masking as a function of frequency, masker level, and
signal delay. J Acoust Soc Am, 1982, 71(4): 950~962

25. Luscher E, Zwislocki J. Adaptation of the ear to sound stimuli. J Acoust Soc Am, 1949, 21(2):



135~139

26. Neuweiler G. Evolutionary aspects of bat echolocation. J Comp Physiol A, 2003, 189(4): 245~256
AT i RA S

1. YRR, SR N A e E 0 A 8 00 U H R A I D) BE RV AN 475 B[] B B4R, 2000,16
(3): 517-522

2. HEEROH, H0 T, S A BRI A AN RIS RE 58 TR 6/ BT FE AR 07 S A BRI [9]. AR HE A4,
2005,21(6 ): 418-424

3. KXE, kA, R H A Bibikov NG/ AP 70 75 R BE ) 55 75 INRE SR BE R OC R [I]. A B2,
2006,22(3 ): 166-170

XEFIR

| S A |

| Liana e | 0375

EIER >R

Copyright by “E4#) 4 4R



