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DIRERY SRR o 1 i [ 1) 55 2 A 7 R (high vocal center, HVC) 5 A A
B T5 9, ok I A B e 2 B HV C 20 5] AT P 4t

B, WLEE HVC Pl 0 7 53 22 53 o 45 AR, F5 58 Ze M) HV/C OXoF 1 A1 il ) 50 3l R 7 56 R 4% T\ 38k
S AECH O HVC SECR NG RO RIE . A, IR IR R 8 (p < 0.05), M BPRIE | SRR | g
R F N p < 0.05) . BB HVC J5 175 72 0 il i S5 AR A0 2002, 065 75 185 gl EsF Sl A0 118 4 8D 222 0 )
BRMGIE RS S c HVC TEFEH S 75 5UR P S AR AR b B A MO 3, (EDXT 0 gl s sl ) 42 ol 75 S22 79

HVC WitH S5,
YR T, A 3
B845

= N g

1

ElE

NNE T R AR vl LGB ) & 18 e,
M E A BER R, TS RTERK I A R e FE v
DhG 1 i i 1) O8O o X5 ARG O R ik
MR B R, ks 5 NEARE
F K 22 51 (Corballis, 2007) . X /)N 28 W# (Saguinus
oedipus) I BFFE LI, HAGE 23 NP A 113 19
1B AR (Fitch & Hauser, 2004), JT4ERHF5T 21,
Y8 e 2 2 N2 338 )5 15 15 8 X (Gentner, Fenn,
Margoliash, & Nusbaum, 2006), *F2ZfijFiA N 1Y%
VAR L N 28 B R A AR U642 T BE AR (Abe &
Watanabe, 2011). M & & LU F5ETE & i SO
HL B4 sh ¥R (Bloomfield, Gentner, & Margoliash,
2011).,

Y8y ph e 2] 5N S R L R AR E AR,
NS TN & {15 5 27 2] BB 22 28 R RS 7 i
& M B Bt (Whaling, Solis, Doupe, Soha, & Marler,
1997), MSERIMSIRE] 500 3 BB, RIVE e
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PEEREIE, WAFHEPERENG B4

(sensory phase). /B Tiz #)j 1 (sensorimotor phase) il
EGE B (full song phase), M85 4 UK A 1
(subsong) . 1] ¥ P4 1l (plastic song) A [ £k 1 i
(crystallized song). 7£ B M FL 4 Jl it 1, 70 ity 25 el
T ARy M 21, FERs iz s, BT s
TORFIRTHERA . ARGE R, Z a8 R R IE R
m BE A 2y, PR Y [ A il (Brainard &
Doupe, 2002; Mooney, 1999)., M ihifufh 3 NZIK, &
& (elements) A 18 5 Fe LA BN, A R AT
(syllable); Z/>¥ 4L TE, W R (motif), 2H
AR 9 2 1 AT AR R mT DI TR] i g n] = A D
J# %537 (introductory notes) iR, ZJ5HEBEE 24~ E
Ll (motifs) FARENG I, F I PRGEE L B 1~6
W, BIAgRE—[E4, 74 —~4]F (sentence) (Jarvis,
Scharff, Grossman, Ramos, & Nottebohm, 1998),

PO AESE, ANZEMIE T M G 2205 B 2 A7 ]
b B R il > R A L B, 5 HLAELHE T3 JE v IXFE N Y
W 7 D) e bt B 22 AL ¥ (Dehaene-Lambertz
et al., 2006; Friederici & Alter, 2004). N &5 1) SR He
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Ji N X (NCM, caudomedial nidopallium)5 A&
F5Je se X R, HVC 5 AZEA A i R [ IX Yy hE
[7] 75 (Bolhuis, Okanoya, & Scharff, 2010), H T &
i DX 5 N 288 K ki A o 7 Ak B T 45 74 RN D) g Y —
bk, ME— B AR A DI Re R AT 51T R 2
[ ¢ & M X 3 ¥ Z — (Cynx, Williams, &
Nottebohm, 1992), it izt B 45 1 28 50908, B IR
PR g A 28 &R g H A 5 A % (Nottebohm,
1971) 1% 42 2246 (Serinus canaria)biifili HVC 45
5 S 5 2% W JHG v A 2 R e A 5 0 W A 0 )
#(Nottebohm, Stokes, & Leonard, 1976), HVC 14
) 8 i il 1) S MR AR AU R h iz 48 4, [ id 42
2 W 5t A% A B9 15 RN & 75 32 3 8% A 19 I 15t (Fee,
Kozhevnikov, & Hahnloser, 2004), WF5¢ HVC #% Al
g nEAT ok Z MK R, A B TRy &g iE R 458
oA 75 is 3l 5 G E B R B TR S, AT
ARETR RIS A DFFER, U HVC 5, 1
it A [ £k ) =2 450 9 2% (Aronov, Andalman, & Fee,
2008), X HE T SE ), HVC X0 7 b 2 75 47
FEMN BIPE A, TEMRLLFE 22 Rtk EAETEAR 5 AR5
I P KBS HVC Fbdeng e pl 28 A ok 4857 H:
P P A 51 25 5

2 MEEITR

21 FEHY

A eV BE G B 4E (Taeniopygia guttata)l5 H,
R 12~15 g, 120 d B VL o K3 it
HARRG, WRERELRIK, B RmFETRA, B
—JAJE IR S5
22 LWRE

()R 4L IE % R T 19 75 & (Pre-operation, ff]
FR Pre); FE R 1, FMERER, H1THk
SEE

()% — R B T P B HVC % 4], i
ZEfill HVC g (n = 8); #i4M HVC dH(n=17).

(3) R4 % — K AR J5 7 i (Post-operation 1, faj
FK Post 1); A ERIEMARSE 14 HiE,

()5 R TFAR : i o) — Ml HVC #% 141,

(5) KB 58 R AR J5 7 & (Post-operation 2, &
FR Post 2); FHEREMARSG 14 Hil,

(6)H L 2= 5
23 AEXERSH

P U S I E P, A 1) T R A SR R,
WIS Yy 25 em, BERAEHERE 1.0 h, #id

FLIG 11 Cool Edit 2000 3 7 155 sk il 31 H
ki b, SREESAR N 44100 Hz, SR8, 16 S HER,
B IER AT MFERGEHFEEHAR, A ER
TR-AE R wav SCHF. 3T Cool Edit 2000 443 B
mgomg oy, R A SAP 2011 #kfE, 7R
Explore & Score Ll F #4720, B A5
YR I (Amplitude) . FE 45 (fundamental frequency,
FF). F#Jii% (Mean frequency, Mean freq). W54
K (Peak frequency, Peak freq). Ji & il (Frequency
modulation, FM). 14l (Amplitude modulation,
AM) | J#{H (Entropy) FIFF£E R} [] (Duration) . [8] f )
(8] (Interval); #% M4 P 25 00 50 55 B0 B, - 45080
BT IEAGDPRAEMR 40 A 1 B IR
SRR I A R R R P Y A AR
FHRFAE 5 & 1 Ja M Fh & 7 R B iR sl 3 U
TEE ] T PRAl A LR RS, WAl Habr, B
Bl R -oe~0, [ M 55 N B R 0, 62 XoF Lz A 1
-oc o BAAEYE AR AT, 5 7E— i Ik [ 3 ] A 031 2%
MIARAL, R S A e ) O, IR R 0 35
WA B, S 2 W R WA IR TG AT, W B2
] S 4 — o I [] 30 [l P 0 75 B2 AR Ak . Ak SAP
A S X LA, P S A S, X
T 2 P RN I ARUEOR P R ) — S 2 SR
repf iR S i A A, A Similarity
Score /N, NN E 43 (%) o M HE AR ARIME 43 B R
FH 5 5 S S 16 BT BB iy 1) — B g i 4 Al 534
A5 TR R S — A S A RN G 2 A Y
B, ORI — B ity o3 ) A S R it A T AR AR
Hear AT, 15 2R AR

X TE H 0 AR B B HVC ZHng 7 g ity 41
IR A=t 48T, A Origin B4 (Version 8.0)i
ATHECXT K56 (Paired-samples t-test ); X 1EH Mg 7
2. BN HVC 4 BUNEER HVC 2H = ZH TRy
FEE SR BT, (i SPSS #) 4 (Version 11.5)
HEATLH N B R T5 22 73T (One-way ANOVA), K5
VAT 3 J5 K 56 (Post-hoc test, LSD), {# F Image pro
X8 HVC /Y TR AREEAT 20 A, 450 850 Rl A
70%~100% 1 A 15 B )y, AN A B o3 A v o it
H] Wave surfer A2 Hil i K, PIE K X5 HVC
Jo B A g i BRI SR, TR, SRS
AR 14 RIxBIRR0E, PAng 75 50l iy e s 24k
Hii% 14 X5,
2.4 HVC ZH B

PR e B B4, MR ALEESS 0.03
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ml 10%7K & A EEHEATRRIE . BTIR 6P R B S, F
H[E 2 F 5k @ A b, 2= B8 i E 3 (Nixdorf-
Bergweiler & Bischof, 2007)E i # 41 . ¥4 )@
A HVC P, 45T 500 pA BB ELHHE Bk ob, +F
LW 1 min, Z ST SR TR PR E
25 AAREMNEE
SR, XS SOk R YD R, B, W
FE HVC UGN, ik o B A 808t B 1R 20 21
A

3 4

3.1 HREAM HVC 3305 8 Y 520

TE RS B A A0t PR A S T
F B E TA), 38U SO f T 1 e
TR BN HVC s ih Lfa e b, ik 1B
FroR, AR R A5 A & A T s, S v
fE i “abedefe™ & 17 AL RIH 2%, TR As 32 8 il o 4 25 15
FEAE AR AR AL, R S S IR A A b
THEATUCHL, AR T od’ e B Fh 1 B R A0
L, R I T B R R, EEThE
F2z it 1] B A5 K (p < 0.05), F2 58l v 35 15 10 71
] B Bs [] B B3 (p < 0.05) (1 2)., £ 1 Wow,
/e HVC Jo Mg i 7edieig . el . P | i
RIS PR WER R R  RARS ( 38 JC W A1k

A 500 ms
abcdefc abcdefc abcdefc
KHz
20
10 i .«‘\.3A'-'. ‘ﬁn 3 ~L.A'~
CoITRERR HEREEN iR it he
i motif . ) motif . motif
B d’cdedede dd’ ¢ dcdedded ¢
KHz ‘
20

motif motif

K1 M HVC R S il S B R 5]
TE s (A)IEH 2 0y P9 P B T R 3 515 (B) 4 B8 2
HVC 210 i B R X R . i R P48, motif
s, R F A A Y

C 46 &
3
15004 A
1200 4
g
g 9001 1
=
3
it 600 +
3
=)
300 4
0 T
Pre Post
*
909 B
g
b=
2
£
Gt
S 60
<
2
s
g
2 x
K
T 304
g
=)
0 T
Pre Post
B 2 #SAM HVC J50 i EHg 2= S5 (M +
SE, n=28)

e (A) TR 2L E] (motif duration); (B)3E&iHh H 3%
55 BT 24 18] R sf 6] (mean syllable interval of motif)
Pre: IE#41; Post: FSZA M HVC 41; * p <0.05

F1 HBBEMHVC AIREHMEEFZSEWM +SD, n=8)

FEBE Pre Post
Amplitude/dB 33.76 £2.92 30.56 +2.57
FF/Hz 1470.31 +226.26 1090.5 1 +£222.34

Mean freq/Hz 4226.59 +329.47 4183.73 £200.12

Peak freq/Hz 4212.10 £ 359.58 4156.25 + 19291

FM/deg 55.42+4.70 52.78 £ 0.84

Entropy -3.15+0.11 -2.96 £0.10

W Pre: IEH; Post: FSAM HVC 4. WiE&ASHER,
ps>0.05

3.2 REAM HVC 308 g A9 520

P AN HVC 5, Mgl bl T E R R
1k, ALY 32500t 4548 “abedefg” 4%, MU Y
BT RAIMUAE, NAES IR A U e R T IS
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i, anE 3B Fran{AE & H— i A p 1) B s () 45 0
A 2L P A, g gty S Rt e v RS 4 B
R (1 3A FIE 3B HE) . M REL AT E . 32
R A R R R ] A R e < 0.05)
(E 4), WA BHVC )5, PR, FEMR | 0545
T T (p < 0.05), FEH . JRATURT g 52 1% il
FYEAE Y TCH B AR 2).

A 500 ms
abcdef g abcdef g abcdef g
KHz
20
10 C o Ha s H ik IR
D fueie ke Hdde
i 1 i AN J AN J [N J
motif motif motif
B -t 4t ““'+ ".’“."“"“
KHz
20
10 i § :
| Hidded TR
\ J N J
L motif motif

K3 WA HVC B S il B8 B A 5]
TE s (A)IEH 20y P P BT R i 1815 (B) 4 B8 A
HVC 2105 g8 ] B X R 8] 1378 P, motif
R, AR F A A Y

AT HVC 50 il B BT AR RE R Y
ERaE L, RBU B L) 3B 25 R e, 3BT
H T SR AR PR AT R B LI HVC R
S g i ARAMERES T T AT (B 5), B2 HVC
Jei, R A AR LR IR R R B EE2E R = 0.11);
XS AT HVC 115 A0S AR U 2R 47 434 2 1
g il AR PEF 93.85% 8 /0 F 44.56%, FRET
52.52%, A EMHER (P <0.05),

3.3 MEXUM HVC 5 RS 2200

PR HVC J5, MEEhE e, Ay 328 i
SEF R B, BT LA R B K R AT T
Bro Wil 6 i, BEAUN HVC J5 1Y+ g 545 5
HIAH G, 2625 T PR b T G208 T B i) P R A3
PE, WEIRREAC, P58 AN FRREEE K0S A SR s, R
RPN (ED S8 UL OE S 2 di N S /o S R A S £ e 7

EG XU HVC Ji X M f) 52 ) 5 45 B804 ) HVC A2
1, FrCAASHFSE A IE S 2H . B HVC #1585
XN HVC 45 B 40 f9 K9 35: 47 17 001 He 4

%

15004 A

12004

9004

600+

motif durations (ms)
——1

3004

L
Pre Post

120+ *

90+

604

304

mean syllable interval of motif (ms)

0 T -
Pre Post

K4 BECHMN HVC J5 0l s e 280t +
SE,n=1)

e (A) TR 2L E] (motif duration); (B)3E&iHh H 3%

7 14 - 24 [A] b 5} [8] (mean syllable interval of motif)

Pre: 1EFH; Post: #18/AMI HVC H * p <0.05

T2 BBAMHVC AIESHEFFESEWM£SD,n="17)

RS Pre Post p
Amplitude/dB 28.74 +£2.39 20.27 +£3.09 0.026
FF/Hz 827.08 + 165.22 706.86 + 67.18 >0.05

Mean freq/Hz 3861.38 + 136.98 3465.45 + 187.74 0.026

Peak freq/Hz 3834.41 + 135.47 3373.25 +205.91 0.020

FM/deg 49.88 £ 6.00 47.79 £4.27 >0.05

Entropy -2.89+0.12 -2.51+0.27 >0.05

. Pre: 1EH4H; Post: iS4 HVC 4.
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1209 prespre * Vocal motor pathway)3E A2 &1, 7T E 4 T 17

100 I:I,Posvpre 3 B9 B 5 R & B R % (nucleus  robustus

% %0 T archiastriatalis, RA), RA & HH4F e 2= H 4

3 BN AL (X Dl ts) o 1 H A s 1) 52 45 PR P )

é‘ 60 T ¥ (dorsomedial nucleus of the intercollicular

£ 40 complex, DMK [1 RA HiIA1 10 EHEL, 7%

= ol Hi 2F 2 B 2 T b 26 SR I 4 B (nX ),
nXIts i H A5 e 28 (NX I ) 2f S e Mg LA ) 4 P

° Left-lesion Right-lesion (Doupe, 1993; Mooney, 2009)., W73 45 1 25 (1) 52 56 3%

Bl 5 SRS HVC HITS M i i AR B (M + SE)
7. Left-lesion (n = 8); Right-lesion (n = 7);
Pre/Pre: ERCHI NG T A9 AR RIPE; Post/Pre: 451555 1S 1 ) AR
I * p <0.05

JeMEAEM HVC J5, KM TG BARk, SR
A HVC J5, $iRiE . SR80 RS A
AR 0 RS, AR E I 2Z00RH, £
AP AN HVC KM TE FiRFA S H E S
AN HVC KA i EPE 22 5 (p < 0.05), 5
— K FARBEEZEM HVC J5, PRI . JRA6 . R
il G 2 v 25 S (] 7). B R A HVC, 5
XU HVC 4H—2, WE 8 fon, ¥RE T RIE
PRI L R R A A S BRI (p < 0.05), FFHEATZEM
HVC 1 5% J& i 18 5 Je 45 88045 ) HV C 4148 LI TG
W AR fl, (HJE S5 IER AR, KMSFERIE | P55
MR R L XA B 22 R (p < 0.05) o 51 BN K2 XL
il HVC XK 3 Y B 45 14 JC W] s e (81 7B i &
8B).

4 g

HVC E P 2% 15 05 58 % 1iT oi il 38 % (AF P,
anterior forebrain pathway)Fl % iz 23 % (VMP,
A 200 ms

R

KHz
20

s

HH e 2 ] [ i 28 3R 5 A A 3 A 35 (Secora. et al.,
2012; Liao & Li, 2012; A5, 2013) 451 B H0) RA
11 DM % AW 5E 3R WA, 400 S5 A il A 141 s xof ne
S A TR (RS DEHE, 2R AR, 2013) ARSLER &
P, B AT HVC J5, X0 A A 52 i 3t K T 45 6%
ZEM HVC, W HVC XF0 5 i 4 i B AT A ARG
B 4 op e v BN B HVC 1 5236 52 W HLns
Pl B A, B A HVC 51 T £ &
1 1Y £ 5 (Nottebohm et al., 1976), ik, KA
X 55 A1 JE Ao 28 S IE A7 A I 501 2 S A S v 2 —
W3 Y B

AHIFFE 2 W A5 85 220 HVC X8 75 - 0 I 5 1k
SR, XS RA AZ A . DM % LR K A2
RIS 5 o 22 S B 485 SR A — B, B HVC JR
R 18 4R W RN 1 A 3 R R, BRESA DM A
RA #% P15 Y 2 IR IE TR . PR o 8N, 1058
HM HVC J&, Wi Rig . PR IR i
R, AT 0 A5 e 2 R B A I RA % AT
SR T R, EAA TR B RA %
PG, PRIEDE/ DS, 0 i 3 2 R e s, [k
(%) T R0 25 A T 2 AR Sy B T A R R, g i
T (IR R B AR, XS A HVC Y
gE R —%(Liao & Li, 2012; ¥ Wi, 224K, 2013),
2 U v RKAS XS R A ] L 2 g A ) AR R — 3K

B » 200 ms
KHz
20
10

= . =

Pre Post1 Post2

Pre Post1 Post2

E 6 i —0 HVC, 7EHESS —M HVC B M 1 T FiE
W (A AM BVC, FR8AM HVC RS IETE - AIER Pre. 1EW 4K M; Postl: 8H— K F AR M HVC

JE K Post2 : 4 IR PRI AN HVC YK,
IEH K,

(B)SEBAM HVC, FFH BN HVC BN I8 K F1iE & ; Pre:
Postl: FH—IKFARBEAM HVC J5KM; Post2: 23 IRFARBE LM HVC J5 KM
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A B
*
40
I ll 10001
~ 301 800 1 I
m I
2
8 < 600+
E 204 z
s £ 400
< 104
2001
0 T T 0 v T
Pre Post1 Post2 Pre Post1 Post2
C ) D *
* 0.0121
801 | | u
I I 0.009+
60+
B ; T
) Z 0.0064
Z 401 s
E - 0.003
201 atall
0 0.000 x r
Pre Post1 Post2

Pre Post] Post2
Bl 7 IER4 . S AM HVC 4, H#i8A M HVC M7 22K LL (M + SD, n = 5)

1 (A)¥EIE(Amplitude); (B)ELMII(FF); (C)JF45i(FM); (D)l BE I8 I (AM) Pre: 1EH# 2HHKNY; Postl: 45— FARH B A0

HVC HKM; Post2: 4f IR FARBEAM HVC HEKNY *p<0.05

A . B

50 * ‘ 10007
a0 — 800{ —1 .
g * 600
3 301 E
£ o
= 201 & 4001
£
< 10+ 2001
0 T T 0 v -
Pre Post1 Post2
Pre Post1 Post2
C * D x
*
80 - * 0.0121
I I
60 - 0.0091
on )
3 3
AT = (0.0061 1
= =
=~ <
20 1 * 0.003 1
0 y T 0.000 . -
Pre Post1 Pre Postl1 Post2

Kl 8 IEHH . B M HVC 41, i M HVC M5 22 R ikt (M + SD, n = 4)
H: (A)¥EIE (Amplitude); (B)ZLMHI(FF); (C)JF45i(FM); (D)l BE I8 I (AM) Pre: 1EH# 2K NY; Postl: 45— FARH B A M
HVC KM Post2: 8 IR FARIBAM HVC AK * p <0.05
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R, R il > BROBUAN 4 03 I 3R G A ik i) 2% B SR PRI,
W A et 2 5 32 8 37 R P 28 Y SC L (WL, 1997) 25
- BB b A X 2T A5 P A R B A P
SR A DM % A1\ RA ¥ 71 LL Je HVC #% A%
W 75 () s A R Rl 22 Ak o B A HVC J5 K
R BE VRIS, 745158 DM Al RA A% AT () 52 3 v
WA B B ARL . BEBAT ) RA A S2 560 v & BT BEAT
()RR, 515 DM 5256 e I TR [ el s, {3
5% HVC J5 FMOF B A . mir A 2% B 43
B HVC %A 51 A % (Williams, Crane, Hale,
Esposito, & Nottebohm, 1992), #1540 RA #ZH |
DM % A1 R Wt A i ) A g 28 g ST 6 S 5 RS 1 e i oh
BT R E SR, EESCAM HVC S5, g
PEARICEH B AR L, SR HVC J5, KM
FRek it [ WA W AL, mAEH SR DM Al
RA A% (528, RS p28 i i) dnb 25 A0 A8 (G B,
RN, 2013), FIRZERRW], Wil HVC. RA #%
. i DM A% AT FI S i 0 A5 At 2 5% g 7 i HLA
MEPE, HVC B AFP Fl VMP 9 4% % it £ ]
S, (H HVC 82 e A MRS, IFAGEZ
W&k FH AT HVC B A BT 2R HVC
275 B 1Y ok I8 (Striedter, 1998), i T HVC F 2K 4H
BF A5 5 0 i, I8 2 NG 75 0T 8 9 1 R A1E, 4n 2
BT 45 R SRR AR AR W] BE R R LN W A S IR R 4t
W AT S i, 3 3R s 7S o5 P M 2R 4w ) v ik 0
T 1] BEAE S i i v R HE T EE A VER (Hosino &
Okanoya, 2000),

WS 8 1 & 7R AR T RS2 H —— B4,
17 LB 422 52 W9 08 R S A A R IR, Fh T Ze A A
N A AT DLBR A AR PR, T ARG RS ARG Aff 7 A B AN
TS TC g LA 222 0 2% 1 R FE LS (Goller & Suthers,
1996), 7 SZEGH51 B A2 HVC J 1t i A s BRE 8 2k
A S SR A I — 3, 3R B NS R R G A IE S i
FEA ) R PR B R . Schmidt 28X AR B il BT
£ HVC Mottt Z 4 im A e 5, ZINAENS
WE R R 22 A PN HVC M40 o ALY o AR
PEVG SN, RO 208 ks H v A i sh s,
Hy 4 J5 0 40-50msec, f#)Hsh T —48& 17, BHik
ey HVC e {55 & A= 4% 19 MR 36 (Schmidt,
2003), ASZEGXT 22 A5 HVC BEAT 10 85 5 2 30 HE A
(] %) B AR AE ek AR, BPRE 7R 7= A H AE R, X
715 25 8 IR A 5 A5 T ) HV C %% 44 1 ol 28356 3 1 — 3L
PEAR A T B 2 g A5 IS il & A B RIS 5, T X —
F I TR PN IR RS R HE A P HVC

HEAAREARL ) B 2230 Bl b A A B 4/ 22 S ARAT T fig
Hfi T HVC 7E MG P57 i R AR 4 b B A
FRAE

TXF ) R A M P o () D BB AN X R, X —1F
W BAE AN ZE R N o P AR~ Bk D g
PR, MRk EE5IEF . B, e
PraE B IR OG, A7 ek = 2R 1B FE R
TR KIE IR 25 % 425 (Floel, Buyx, Breitenstein,
Lohmann, & Knecht, 2005), {H3Z XM 2 1EAE 1 47
Zd TR ST I > S S N S 7= = v v A o e 7 1
(Ocklenburg, Giinturkiin, & Beste, 2011). 158 v i
i) HVC EH#EDge L FJE T AR AR R IKX,
P SR HVC BT >k i s it R ik elcAs 5 N 2600 1%
RICKIESERERA L. RIEERERAIE T RE LW
P 1 (H B A BE ) HVAR X IR W, IE R B R BT
FIBWEANER, BE AN, 185 A E TE
%, @ RO, i Ha) R, R B
24 AR 42/7)(Glees, 1947),

AR M HVC J, i Rrak
T B SO = o EN SN R SR N [E15 e by NP = e =3V 5l
Ny HARARURE R B, U HOR R B e, At
A E I A AEAT o 1 AN S e R it > BRI
AEJR 4 X LR Bk B R4 45 0 HVC it dER
A 2 P BELH

AR S, AN A 5 2 p ) ) 22 S 07 R BN
Al 42246, AWEMIE S (Leiothrix lutea)., HIES
5 (Lonchura striata)%5 3 300 A2 MAE 3, T B0 k) 22
2RI M AT M PE R o 3 e s PR v A B T
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Right Side Dominance of Song Control in High Vocal Center in
Adult Male Zebra Finches
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(School of Life Science, South China Normal University, Guangzhou 510631, China)

Abstract

Songbird is an ideal animal model for the study of human language. There are functional similarities
between telencephalon nucleus HVC (high vocal center) in songbird and Broca’s area in the human brain. The
songs of songbird arise by an integration of activity from two neural pathways that emanate from nucleus HVC
which plays an important role in song production and sensorimotor learning. Human brain known to be
important for speech and language is usually much larger on the dominant side. Lesion of HVC is likely to
uncover any asymmetries of function in the central song system.

To determine the lateral asymmetry in HVC control of song production, electrolytic lesions of HVC and
acoustic analysis technology were used. In our experiments, all birds received unilateral HVC lesion prior to
bilateral HVC lesion, and then sound were compared and analyzed before and after electrolytic lesion of HVC.
Fifteen adult males (left lesion, n = 8; right lesion, n = 7) received lesion targeting HVC. Structure of syllables
has the characteristics of fast frequency modulations in adult male zebra finches, motifs of songs consist of
several sequentially arranged syllables. Songs and long calls were analyzed spectrographically using Sound
Analysis Pro (SAP), we extracted the acoustic parameters including durations, amplitude, fundamental
frequency, mean frequency, peak frequency, frequency modulation, amplitude modulation and similarity score.
Nissl-counterstained sections of all brains were carefully examined to assess lesion damage.

The results showed that the lesion of left HVC had no significant influence to frequency and intensity
features in song and long call. Lesion of right HVC result in amplitude, frequency modulation, amplitude
modulation decreased significantly (p < 0.05) in long call, and amplitude, mean frequency, peak frequency
reduced significantly (p < 0.05) in song. The change of temporal feature after bilateral HVC lesions suggested
that the coding of the temporal feature requires the both hemispheres integration of the song system. HVC has
right dominance in the control frequency and intensity features, but in the control temporal feature requires both
sides of HVC.

Key words high vocal center; side dominance; acoustic characteristics; adult male zebra finch



