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Fig. 1 Echolocation call of Hipposideros pratti
(a) Spectrogram spectrum of echolocation call. (b) Amplitude spectrum
of echolocation call. The three values in (a) are the frequencies of the CF

components of three harmonics.
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SR AL R 7R I B — AN AE 5 1 CF i
BF+4. BF+3. BF+2. BF+l. BF+0.5. BF-0.5.
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AN S AREAT AL TG BE, AN [ £ 3% )
AR AMEAE N Rk - [l st ] a2 00 38 ) i
FrifE 50% IPL, I 5 AN [RIRME AR #2200 28 — A
P S IS E AL R B VLS5 R AR B
LA A e KR %, A TR /B2 A 10 %
(Doppler shift compensation-recovery) 2.
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FETE N 559 RN IR F LS 70%, AR s 2011
FHEETC 53 AT R 53 22 5 MRS M (1 AT i 1 1 3%
PEPE AN ZE T (selectivity neurons, S)FIE S #MEAE T
2.1 IC RETIAEZE HMINBIMEEANEE % WAL AR TR 22 7 HIA I 70% 1) TG 3 8 1 ol
S AL SR B PURAI 20 268 S, AT 4 Jt(non-selectivity, NS). 5% 2 3 8 55iks #h
BF 74 10.0~91.1(46.1 = 17.2) kHz, MT 62 (EAEPRMEMZIC N AT 2 AL 1E M #MEE .
10.3~99.4(62.4 + 13.8) dB SPL, W RIRETL & WF G s, AR IE S kMB35 i U ) — 2
573~5040(2 654.5 + 806.2) uwm. EIL WML Lin(K 2).
AR SRR R R, RKIBE ISR FE S BT YR I N 5 e 42 oo BT LA
Hmhzoc BF & LI, RARZFEMELEC = (K 26 ), KIIEE N S #1401 E ] (70/103,
0.81, P<0.01), EPn] WLy IRMAE/ERANARIC  68%) 5 AR NI E E(12/31, 39%). oA fr 14
#, BT midsefih b iz, filacmE s S shg oo fmid IE i M. G i #MERITE §1
WM - AT FRhEe, o BFM T35 2 38 0w 4 190 40 28 06 43 A 1 L9 43 330 4 35%,
—IFPEFI S AR N AT 103 A, ARIEBE 13%, 20%; ARIER NI S Mg oo &8 b L
WAL TG 31 A4S, WML ICAERRME IPL R4 A BRI 23%, 10%, 6%.
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Z 10 -6 202 6 410 -6 202 6 Z 10 6 202 6 “ 10 6 202 6
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0 0 El ==
Postive DSC Negative DSC P&N DSC NS Postive DSC Negative DSC P&N DSC NS

Fig. 2 Four representative positive, negative, P&N, and non-selective neurons and proportion of the four types
(a~c) Indicate Doppler shift compensation-recovery curves of 3 selective neurons. (a) Shows a representative neuron which is preferred positive
compensation. (b) Shows a representative neuron which is preferred negative compensation. (¢) Shows a representative neuron which is preferred double
direction. (d) Shows a Doppler shift compensation-recovery curve of non-selective neuron. (e, f) Show the proportions of these four types of harmonic
and non-harmonic IC neurons, respectively. The number of each type is shown in the bar. The BF (kHz), recording depth (um), MT (dB SPL) of these
representative neurons were 59.3, 3313, 54.3 (a, 100513); 58.5, 1745, 58.7 (b, 102723); 58.7, 2691, 52.3 (c, 091223); 30.7, 3102, 81.4 (d, 102641),

respectively.

22 SFINSHETHARIER A TR X 4> A AR 4 PR A AH A7 2
AR A 3 3 21 1R A 28 0 J0S TR0HR IR TR) 57 ] (phasic, P)(K&| 3a). AHAL4E % 2 (phasic burst, PB)
(post-stimulus time histogram, PSTH)P] LUKl (&l 3b). K7k (tonic, T)(Kl 3c)FIAi iki i (chopper, C)
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L ZES, @R EIR, N S & oLl P BUR N
hA, HLHBIG1/70 44%) T Al 3 A2 AL (PB:
24/70 34%, T: 12/70 17%, C: 3/70 4%), 1fi
NS #f1£: 7t L PB B K J8Ch £ (P: 5/30 17%, PB:

17/30 57%, T: 7/30 23%, C: 1/30 3%); fEARi
BN EICH, L S MEIuP: 3/12 25%,
PB: 7/12 58%, T: 2/12 17%)ik /& NS #1476 (P:
5/19 26%, PB: 9/19 47%, T: 3/19 16%, C:
2119 11%) H RIS LL PB b+, & KIFHKEH
AN TeEH VR LK 3e Fi £

- b) .. = d) =
(a)—:lS- ()_3]5_ (C)gls— ()515—
£ g = £
?‘%10_ %10- g 101 3 101
2 E 2 g
3 g £ £
< st S st 5 st 5 st
B o) ] 3
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(© 60t ® 6ot
© n=100 § n=31
g 2
e 40} g a0}
£ P
3 5]
c =
2 20} £ 20f ?
5] 17 g
s © 5
& 5 7 a 3 )
0 [T HEl 0
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Fig. 3 The discharge patterns of IC neurons of harmonic and non-harmonic

(a~d) The peri-stimulus-time (PST) histograms showing the discharge patterns of four representative IC neurons. (a) Phasic responder. (b) Phasic

burster. (¢) Tonic responder. (d) Chopper responder. (e, f) Show distribution of different discharge patterns of non-selective and selective neurons of

harmonic and non-harmonic IC neurons, respectively. The unfilled bar denote the non-selective neuron, filled bar denote the selective neuron. The

neuron's number of each pattern is shown in the bar. The BF (kHz), recording depth (um), MT (dB SPL) of these representative neurons were 32.5,
1888, 58 (a, 102712); 59.1, 4701, 45.6 (b, 082142); 58.8, 3525, 53.1 (¢, 112041); 58.8, 2437, 46.1 (d, 082034), respectively. C1: NS; Hl: S.

2.3 S #0 NS #MEIThRYEE - B IR R E

SR SR B TSR L - VBRI pR E R A
7 DR S0 it i S v T s R ) SR T (18] ), VAR
SRR SR PRAC R I — AP IR T PR e A
(B 4b) LA K i AR U1 I it B2 6 sk /N s 85 i) v AR
U =R 4e). LB R AEIR B N AP
R - YRR U oA B AR RN LU A R IR T I 2
(R, 17/82 21% vs 3/22 14%, HIAIAL. 57/82
70% vs 17/22 77% X AF 8L 8/82 10% vs 2/22
10%)(&l 4d fil e), HANBIEB A A S #1605 NS

PR TR IO B 25 S G N S M e 82%
BG4 4 )k 11/56 20% . 38/56 68% « 7/56
12%, NS #fi& o & 2K B P b Lh ] 23 7 A 6/26
23%. 19/26 73%. 1126 4%; iHB AN S W& L&
FERP d LE B B A 19 1% 7/9 78% . 1/9
11%, NS #2870 h & 28 B i o L 4] 43 3] 2/13
15%-. 10/13 77%-. 1/13 8%) (/& 4d, e), {HiE L
SRR G R - 9 AR N eR B 1Y B £E I (best
amplitude, BA)KIL, 1IN S FIZITH BA L NS
P20 BA (953 + 14.0 s 104.1 = 10.2 dB SPL,
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P<0.01), 54k, EIEHN S HZEITH] BA 5 E K
TR B W S EE TG BA(95.3 + 14.0 vs 109.7 +
7.9dB SPL, P<0.01)(/ 4f). 1fi S FI NS £ iak
F - VAR T eR 5 2 253 [l (dynamic range, DR) X
FHE (slope) W TG 2 25 22 (K 4g, h), RIHIER AN

S #iZ: 76 DR {H 5 slope 737l 24 (15.3 + 8.4) dB SPL
(1 +0.8)%/dB, NS £ 765510 (19.4 + 12.4) dB
SPL #1(0.8+0.6)%/dB; RN S #1401 DR
55 slope 41(17.6+12.2) dB SPL F1(1.0+1.2)%/dB, NS
T2 TE ) 4(17.1£10.3) dB SPL F1(0.6+0.5)%/dB.
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Fig. 4 The intensity-latency curves of IC neurons and comparisons of the average BA, DR and slope

of non-selective and selective neurons of harmonic and non-harmonic

(a~c) Show three representative intensity-latency curves. (a) Monotonic. (b) Saturated. (¢) Nonmonotonic. (d, €) Show distribution of different

intensity-latency curves of non-selective and selective neurons of harmonic and non-harmonic IC neurons, respectively. The unfilled bar denote the

non-selective neuron, filled bar denote the selective neuron. (f~h) Show comparisons of the average best amplitude (BA), dynamic range (DR) and

slope of the intensity-latency functions between S and NS neurons. The number of each type is shown in the bar. The BF (kHz), recording depth (um),
MT (dB SPL) of these 3 representative neurons were 60.2, 2542, 48.6 (a, 042911); 58.0, 2360, 50.5 (b, 101921); 29.0, 1622, 64.2 (c, 111221),

respectively. **P < 0.01,/2>0.05. C3: NS; Il : S.
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m(E 2). AT AR Y, R ITIRE S,
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Differences Between Harmonic and Non-harmonic Neurons
Processing Doppler-shift Compensation Information
in Inferior Colliculus of Hipposideros pratti’

LI Lin", FU Zi-Ying”, WANG Li-Ping, WEI Chen-Xue, ZOU Li-Fang, CHEN Qi-Cai, TANG Jia™
(School of Life Sciences and Hubei Key Laboratory of Genetic Regulation and Integrative Biology,
Central China Normal University, Wuhan 430079, China)

Abstract In order to investigate the role of inferior colliculus (IC) neurons in Pratt's roundleaf bats' Doppler-shift
compensation (DSC), we recorded the responses of IC neurons to the echoes by using simulated pulse-echo pairs
of bats' DSC. According to the recovery rate of neural responses to echo signals at different frequency shifts of
DSC, neurons were classified into two types: selective neurons (S neurons) whose recovery rate was more than
70% at some specific frequency shifts of DSC and non-selective neurons (NS neurons) whose recovery rate was
less than 70% at any frequency shifts of DSC. Further analysis revealed that the proportion of S neurons of
harmonic neurons (68%) was greater than the non-harmonic neurons (39%), and firing patterns of most harmonic S
neurons was phasic (44.3% ). Although the intensity-latency curves were similar in S and NS neurons, the
harmonic neuron's best amplitude (BA) of the functions in S neurons (95.3 + 14.0 dB SPL) were notably lower
than NS neurons (104.1 = 10.2 dB SPL) (P <0.01) , and there was a very significant difference in BA between the
S neurons of harmonic and non-harmonic neurons (95.3 + 14.0 vs 109.7 + 7.9 dB SPL, P < 0.01). These results
suggested that there is a clear division of labour in IC neurons processing and analyzing echo information during
the DSC. S neurons which concentrated in the harmonics can effectively encode the echo information and avoid
disturbances of other clutter information by increasing the recovery rate of responses to echo under specific
frequency shifts of DSC. And the characteristics of firing patterns and intensity-latency functions of S neurons of
harmonic neurons were different than other neurons, which met the need in precise acoustic imaging at complex

environments.

Key words Doppler-shift compensation, harmonic, discharge pattern, intensity-latency functions, Hipposideros

pratti
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