M EEMIBHE Progress in Biochemistry and Biophysics, 2006, 33(8): 754~759

www.pibb.ac.cn

Pk

I T K T R T O SR

I K I BIH

EZE 2

KEF IR

(AR 2 B 22 e B2 BT P, B3 200062)

WE N R AERAEOR, DA oS AL R R 2 0 FR bR, WFTU T B Z A2 TR Al AR (1 m] Sk 45
RRH, TEL T IISAT RN B 2 TORFE AR A 22 1.0 kHz YA, ST RT3 50% LA B AR 4R JORFESIR K 2R 56 4
A%, F T 53 D 1) R e AR A2 o i R, B N B T RS = R T, i TG I R AR
Qio-dB fEL R AMUA Y 1 [ e R AR EON TR MR Ze o0, FUARR AL (i [ 04 185 o 2 v Ao PO M3 B0 . 45 2R3, 200w
AR T B R AN DGR ARF AEARA , IR AT ST KA G D eI Bl ] 280 (KL PR AL 1 o 2250 BEom)

KR KR, WrEE, RIc, FRIESE, Al
FROES Q6

R B Z E R, SN RGHRIL IR
Bifis . IX LK Ty fie e #B n] h Benn R <F L 405k
LI, RILH AR TN, oy, g
B IESZ BT (receptive field, RF) (1A ¥ & 4E vb
b KB K BRI A S5 S A ) s A R
PRFAWT K Jo 58 22 A i XA ot 04, AT 18 e KL B
GBI, —ANREE IR (1) 75 SR SR, et
MU A GT Bz SR AP J0 RF w] 381 Weinberger
SRR, RS b, XA
JURMERRIRT =4, JF R CR R 80O 2 50H . A /Dl
GUHEN, SIS IR A T S AP 22 o0 T
RedE s n 8, WTREE L VRSN D e
FI eIl 2 — UL giE—2 T P A W ph 4
TCLIRE AT R R AR AN S S ] B A G R 3R, 3R
ATTRLK B Wr 2 2 4 28 G (1) 4 fiE 4 2% (characteristic
frequency, CF) A #Ehs, FHEAL T CF v B
FRAE SAHOCIR 2=, IR ANER I oA 8 Dy fig ) 8
HUFR S AL S50 TE R}

1 #RFTTE

1.1 Z¥FFAR

ST 34 HUSAE SD K EET, AR 250~
350 g, MEREARH, W E B HOK R S B s g
o, HEER.

T RAT, & B2 N i 9 B 4% 5 (atroping,

]

0.25 mg/kg), VAR>S WInEIE 73 i), SR 5 4
JIi 3 5 % B LY 2 4 (sodium pentobarbital, 40 ~
50 mg/kg) WRIESNY), A1 SRR 1 R R s BRI T~
ITREER. VIR, BrEai g,
#a I, H 502 JRAKFF RBHKJe s — MK 2 em (1)
BRETRGIE T e b, Dhas BE 3P k3. 411 2c
Wi, REEWTE, BRI KR TSR
G4, I SRR B Sk . SE AR
PEfE LS DRl = AT, shARIR 4 FE(E 38°C.
1.2 AR

AR ARG A G S B F A w3
AD/DA £, ML, dB ka4 (Leader LAT-45).
DR TR J PR B A7 7 4 4 . 1.0~50.0 kHz 4l
PRSI, A RS TR 50 ms, T
R BN 1a) 23 990 4 5 ms, 7558 J% L dB SPL (0 dB
SPL #H1T 20 uPa) Ko, BEFPES A —IR. H R a8
T8 Sk T 70 3 ORI ZKSPJ7 1) 30 B, T
BT 0 FEE M Al Yy, BREhP R E L 2k
45 cm Ab. SEKHTH R A4 6.35 mm Z 7 X (B & K
4135) AR 28 (B&K 2607) KL IE.

*[H 5 AREF IR 4% BT H (30170313, 90208012, 30570595), - i
7 WAL H (05SQMX1420) A1 _L i 11 I Y F- &1 331 H (05SG28).

= JE R N, Tel: 021-62232775, E-mail: xdsun@bio.ecnu.edu.cn
WA H I 2006-02-24, 52 H#: 2006-03-28



2006; 33 (8)

T 2RMEXRITRERHETTRFHERE - 755 -

1.3 #WEITRLAYIER

28 ioda Al 7 I (Narishige PE-21) $7 il ) 3% 55
WHL A%, A 78 LL 3 mol/L KC1 A1 2% Biocytin, Hi
W HAR 1.0~1.5 um, FHPT 5~10MQ . ZE TR
BT, RIEHIHVT B E (A1) XA 73 A Ak
SIS R T RN & AN A
(A1), ATHAIMRAMCS A PRE TTT SO W B AR
SRS ISODAMX) UK. 3EW S, Hik5HL
KHE,  FAERIS NP 51 H 7 ¥l (PSTHS).
1.4 HUESH

SEEGI, CHERMBIWT AR TS, Se e SLRRAE
Bl # (characteristic frequency, CF). £ ik ¥ {H
(minimum threshold, MT). Wr MW, W2 H
B 28 (frequency tuning curve, FTC)%E. 7E
30 min IRV Y, 25 0 & %M1 £ 70 CF 1.0 kHz
) 4% 4 F 3 (conditioned stimulus, CS), {4
PR 8 A % A2 0 MT L 10 dB SPL. £ 4%
PERIPE T 30 min J5, P20 0 W58 % A4 TG )
CF. MT. FTC &%, Fidx4&HRIBGT. Aot

TR R A BT, TP T CF J FTC 1)
] P AR AL N R Sigmaplot 8.0 B A Sk 56 K
JUSLiN

2 & B

SLIOTE 34 HUSAE KRBT B 2 b, 3kl
S EI 158 AN B A N B b 48 G ke
120 MHEZETC CF T BPEEAT TN %%, 458
.
2.1 HETAFESNER AT BT L A

1204128 56 CF n] 3 PEAR L W% 1. 7F 30 min
I ()Y L, 25 T 5 404 o0 CF A 2 1.0 kHz (1)
4 i ¥ (CF-CSF = 1.0 kHz) % § )5, 66.7%
(80/120) LA L[ &2 JT 1f) CF K A2 T n] ¥ AR 1k,
RIRH 28 TG0 CF n) 4% 11 3 i B 26 (CSPY %, I
W1 CF 5¢ 4 fm A% 21 CSF 11 i1 50.8%(61/120), A~fig
e M 3] CSF 14 15.9%(19/120), 4 40 M4
JG CF AR AATAT k.
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Fig. 1 Characteristics and types of CF plasticity in AC neurons induced by conditioned stimulus (CS)
(a) CF shift toward the higher frequency side (HFS) of frequency tuning curve (FTC) of AC neuron. (b) CF shift toward the lower
frequency side (LFS) of frequency tuning curve (FTC) of AC neuron. (¢) CF shift to both HFS and LFS of AC neuron.The arrows
indicate the CF shift toward to HFS or LFS of neuron’s FTC.@—@: CF; O—O: CS;; A—A: CS; A—A: Recoveryl; H—M:
Recovery2.
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Fig. 2 The non-complete CF shift (a) and CF no shift (b) in AC neuron were evoked by conditioned
stimulus (CS)
®—@®:CF, O—0O:CS;; A—A:CS,; A—A: Recoveryl; l—M: Recovery2.
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Fig. 3 Histogram showing the relationship between CF 0

plasticity and CF of AC neurons were evoked by
conditioned stimulus (CS)

O: BLH; [J: HFS; M: LFS. HFS: Higher frequency side; LFS: Lower

frequency side; BLH: Both LFS and HFS. Single star represents

significance of P <0.05.
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Fig. 4 Histogram showing the relationship between CF
plasticity and Q,,-dB values of AC neurons
W: BLH; [: HFS; [: LFS. HFS: Higher frequency side; LFS: Lower
frequency side; BLH: Both LFS and HFS. Double star represents
significance of P <0.01.
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Fig. 5 Histogram showing the relationship between CF plasticity and symmetry index of
frequency tuning curve (FTC) of AC neurons induced by conditioned stimulus (CS)

(a) Experimental arrangement for measuring symmetry index of FTC in AC neuron. The arrows indicate the CF

shift toward higher frequency side(HFS) or lower frequency side (LFS) of FTC. (b) and (c) Relationship between

CF shift and symmetry index, which measured at 10(+10) and 20(+20) dB above minimum threshold (MT) of

neuron, respectively. HFS: Higher frequency side; LFS: Lower frequency side; BLH: Both LFS and HFS. Single

and double stars represent significance of P < 0.05 and P < 0.01, respectively. ll: BLH; [J: HFS; [T : LFS.
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Experience Alters The Characteristic Frequency of
Primary Auditory Cortical Neuron in The Rat"

WANG Fang, YANG Wen-Wei, TAN Jiang-Xiu, PENG Yin-Ting, ZHANG Ji-Ping, SUN Xin-De"™
(Research Center for Brain Science, College of Life Science, East China Normal University, Shanghai 200062, China)

Abstract Using conventional electrophysiological technique, the plasticity of characteristic frequency (CF) of
neurons in rat auditory cortex (AC) was investigated by determining CF and frequency tuning curve (FTC) shifts of
neurons. In the AC, when the frequency difference between conditioned stimulus frequency(CSF) and the CF of
neuron was in 1.0 kHz with conditioned stimulation for 30 min, 61 of 120 neurons (50.8%) completely shifted their
CF to the CSF. According to the CF shift direction, complete CF shifts were classified into three patterns: CF shift
toward lower frequency side(LFS) of neuron’s FTC, CF shift to higher frequency side(HFS) and CF shift to both
LFS and HFS. Among them, some neurons with higher CF, bigger Q,-dB value and symmetry index > 0 of FTC,
the probability of CF shift toward HFS of FTC is higher than other neurons. The results suggest that the experience
can alter CF in rat auditory cortical neurons. These findings also provide evidence for further study of plasticity

mechanisms in sensory function of the brain.

Key words rat, auditory cortex, neuron, characteristic frequency, plasticity
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