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Identification of auditory fields responding to synthetic vowels in rat auditory cortex

Department of Physiology, Teikyo University School of Medicine

Go Ogawa
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Background :

Rats are able to detect synthetic human vowels. F2/F1 (2™ formant / 1* formant) ratio in
the vowels may play an important role in sound detection by rats as in human. Bilateral
lesions of rat auditory cortex do not impair the detection of pure tone (PT) and synthetic
sounds with single formant (1F), but impairs that of synthetic vowels with multiple
formants. The rat auditory cortex is composed of multiple fields. Which fields in rat
auditory cortex are involved in the detection of vowels remains unknown.

Methods :

Activity of auditory neurons in rats was studied by recording autofluorescence derived
from mitochondrial flavoproteins. When PT, 1F and synthetic vowels were given as
sound stimulations, the response property of auditory cortex was studied by quantitative
measurement of induced autofluorescence. The auditory cortex was locally stimulated
by negative-positive currents pulses to study a local connection between the fields.

Results :
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The auditory cortex was divided into six fields, each showing characteristic responses to

the sound stimulation. The primary auditory cortex (A1) responded to PT as previously

reported and also to 1F and the synthetic vowels in the present study. The anterior

auditory field (AAF) and the dorsal auditory field (DAF) specifically responded to 1F

and the synthetic vowels. Electrical stimulation to AAF elicited fluorescence responses

in DAF, and that to DAF elicited the responses in AAF. This shows a mutual

connection between AAF and DAF.

Conclusions :

AAF and DAF were found to be a vowel-specific field in the auditory cortex. Mutually

connected these fields may play a role in detecting the vowels in rats.
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TP B AR 0.77 B Dt Yets & G RS IR BRA LA 0.77 B D a8 (& b i@ e

D/ ETERPEZ ST ORI EZFEIRL, B TORRIIHW,

(B)2 FEA DO EHIPLPT & EREE)DISEEAOENR GO, A I TEIR Lz
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LB m=T) DR TOVFENEZ RS, =T — = IMEHEREZ R T, O

LB DRKE SITHFAEZENH T2 b D ZFLH(*) T d (RERITEE

15 [5], p<0.003),
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FRIRIC & - THER BB O 2 IR E L7z,

(C-1) BRI L > TEHFE S NIHER BUE OIS D #0eE,

C-2 1T LTzpfEfiia D (O ~®@) TRk S et bl 2. fIST 5% 5%

TR, QIZEMAZ R L7- AAF @ ROI & Do ROI Z 7=,

(C-2) BRMTRIZ & 2 HB b oRef#aRE, KD EOFZ(D~®)iE C-1 DHEL

B LISt 5,

(D)AAF ~DESKANIC & - THIE S 7= 2 b 2 B fE B o ] T L,

HHZEALDRSICHEAN O > T-HE L OIS ERL S (1) TRY, TOMIEE

DAF & OXHSITHE VR, AVAF & OSSRV TRT, EITEE 10 [E], p<

0.005)

(E)VIER BB T AAF LA O FEEF OFCLE & 58U R RGEKE ,

AAF |3 DAF X°> AVAF & 8 < #ffiif& 356 Z ENEBE X B 5,

X 7

HTETE B (DAF) ~ DB KHNHIC & D BER fHE DI
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A2 1R L= RRE O RER(DO~@) Titgk S gtz xhih T 5 & 5% D

TR, QIZER AR L7 DAF @ ROI & Do ROI Z 77,

(A-2) BRI K 2802 b O RFE R,

XD EDOFEO~@NLA-1 DHENEE ExIET 5,

(B)DAF ~DELRIRIT K o TEHR S L7z Y2 b & Bl 55 B D[] C L,
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