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Contralateral Suppression Effects of Distortion Product Otoacoustic Emissions in Young Women with Normal Hearing. Xue Fei, Li
Zeqing , Wang Tianyou, et al. Department of Otorhinolaryngology — Head and Neck Surgery, Nanjing General Hospital of Nanjing Military
Command, Jiangsu 210002 ,China

Abstract Objective To study the changes of distortion product otoacoustic emissions ( DPOAEs) with or without contralateral
white noise stimulation in young women with normal hearing, and to discuss the mechanism of contralateral suppression of DPOAEs and its
significance in the diagnosis of hearing loss. Methods The DPOAEs were examined with or without contralateral white noise stimulation
in 20 young women with normal hearing (40 ears) by CAPELLA™ Otoacoustic Emissions Test System. The results of DPOAEs — gram of
each woman with or without contralateral white noise stimulation were recorded and analyzed. Results The DP - gram amplitude with
contralateral white noise stimulation was suppressed obviously in the frequency of 750,1000,1500 and 2000Hz, but the DP — gram ampli-
tude was increased in the frequency of 6000 and 8000Hz. Conclusion The DP — gram amplitudes with contralateral white noise stimula-
tion were suppressed obviously at low frequencies in young women with normal hearing. It seemed that the outer hair cells of low frequency
area were at the state of suppression by the brain stem medial olivocochlear system, but the outer hair cells of high frequency area were not

at the state of suppression.

Key words Distortion product otoacoustic emissions; Contralateral suppression effect; Medial olivocochlear system

0.8 % . Jirfy 7 JE 3 30T 00 44 00 M 7k sk, E AT H AR R B AR
A, HEBR A B 58505 K 7T 8 52w W ) 42 B M , Ak B
SEE NN e NG R N i R TR R 7 e N RN
T BE DRI e L A8 PR S8 S BT AT K B AT At U I
B, KA T B 40 FL 7R IE % B A (<25dB HL) , < %
6] FE 4 /8N T 15dB HL (125 ~ 8000Hz) ; 75 S Hi k& 77 40 H 3§ %
SOOI AT R R, B LI K 52 SO R4 A
WIEH . 1 58 % DPOAE () DP - gram i {6 W 2. 4 1K, 38

R A% 7= 4 B 75 %% 5t ( distortion product otoacoustic
emissions , DPOAE) 5 H- g P 19 3= 2 1 sh A ¢, i i
DPOAE 3] DL T fff B0 B 4l g i Th gtk & .
T DPOAE HAT R4 1 M50 58 45 5 1, AR X 7 5l 28
4 B 75 %% 4t (otoacoustic emissions, OAE) B A5 & if-
(BRI o A SCH ] CAPELLA 4D H A %
555 o3 A AU B AT /0 6 0 75 300 38 4% 1 T IE R 0 AR

DPOAE ) DP — gram g {8 22 ft. , # sk DPOAE X {]
00 540 25 0 P I BIL ) B LA 352 905 12 Wi v 1 3 8L
w5 HE
Lo R E AR E S N EH R EITIS 5 K%
RGN 3] A B 20 A (40 HE) RIS 20 ~23 % B 1 2201

YR BAL 210002 B 042 X g 5L IR I8 T S R O — Sk A1 B

- 130 -

[A) g S AN AT 10 R ZE A7 A B R S, i HEBR 2, R EE ST
M i LA o

2. /. (1) DPOAE M ix /7 ¥ : F§ MADSEN /8 &] i1y CA-
PELLA A ThREH- 75 % 5 70 H7 AL 47 DPOAE W4 475 fra
AN WP A KBS < 16dB (A) o Py 28 2 i
A VR PRV R 2 20 AR, Sk D R E R A B
PR o I P IS0 SR 8 AR HE 261 = 1.22 o = (f1 xf2) 1/
2, fFME L 3dB, &40 4 &N 24 Yo I DPOAE Wy J3 4]«



BEAERSEeiE 20104E 12 3 4539 % S5 12 4]

- Wi -

1E fo 4K YK M 750 ,1000 ,1500 ,2000 3000 4000 6000 .8000Hz /\
A S BT, I 5 B LT =70dB SPL L2 = 65dB SPL
I i) DPOAE [ Jii . Lk DPOAE Wi B K 7% Ji§ M 7 S Y\ Ak b, I
R fo Syt AL AT, 4 i DPOAE Wy Jy &1, 20 4] (40 H) 75 J5 % 2
SAEA 7 J0 X000 7 500 38 P b 2% 48 F #E 4T DPOAE U3, X Ml 7
IR B 2l WT F7 31 S8R B S 70dB SPL, 4 TDH 39 H-
MLIELL A R (2) Geih 2% 4001 7 vk r o WK 45 R 3 7
#, 4 SPSS for Windows &5 71 8 {443 B Ab B, X 6] — MA R /
TG X007 3 84 B 4% AF R Y DPOAE (1 DP — gram i {8 5
BEXS ¢ K50, LE B PI AP 2% 4T DP — gram R {H (9 22 55 A G . %
PR,

% R

19 B (38 H.) 3543 J8 & 9 DPOAE Xy n] 1E % 5]
o 1 BEEH WH DPOAE ¥ A& 5[Hi, H DP - gram
L P S 6K, 388 [ 52 4G 00 T 10 K 72 4 A R
L MERR CREEGEIT /3 Hr i ) . DPOAE f) DP -
gram W7 {ELAE AT/ JO X7 B0 2% AF T RIS 2 22 (678
750,1000 ,1500 ,2000Hz &b ¥4 [ i B %5 4, i 1000
1500 ,2000 ,3000 ,4000 , 6000 , 8000 Hz JT & Fifi # 4 %
(9 T i, 22 (E 08X, HL7E 6000 8000 Hz 4b 3% % g
FfE

®1 ERXBE(BEH)A/AMMUFRFRGTHRESMES LS DP - gram 1RELLE (« £5, dB SPL)

Fo(kHz) 0.75 1.0 1.5 2.0 3.0 4.0 6.0 8.0
NCS4l  6.604.39  7.87x4.38  7.64£5.67  2.14x5.76  1.24+4.97  5.74:5.87  13.06=6.20 21.16 £5.64
CS4l  5.95:4.52  7.07:4.49  6.92:6.08  1.45x6.02  1.17+4.77  5.73£5.69  13.30£5.85 21.62+6.05
A 0.64+2.95  0.80x3.08  0.72£2.63  0.68+2.56  0.072.30  0.01%2.27 -0.24+1.68 -0.46=1.41

P 0.192 0.119 0.100 0.108 0.856 0.983 0.380 0.054

NCS: FEXFU 3 il ( non - contralateral suppression) ;CS : X ] #1ll ] ( contralateral suppression)

7 ®

H & 55 (OAE) J& 45 Hi A H-H- g v /9 41 6 40 i
F g Bl AR A B3 o I 2 6 G 59 RE .
B L AR5 [ 1) Kemp DT 82 5 58 A LAY
DPOAE J& WA~ B A — & M L & & 19 2l (f1,12) [A]
P SRIEL , 35 T -y R S ) A S M T sl T 7 2 Y i A8 P
F5 L JBIOE [E E B OAE, DPOAE HA R 4 i 4 5
Fi Skl 3k DP — gram AT 7 fifE AH GE R A5 A Ak H- B )
DIRER A2, BESEIN N, DPOAE ff S — Bl 3 4 41
i T 5 388 B8 ) 3k T ORG i S B T R A0 A R G
WA B REAR S, B G B 25 T U A
WL S AR CAPELLA 42 7)) i HE 74 % 5 4%
B ASOULEE %ok ) 75 3R 3 2% #F 1 1E % L 75 4F DPOAE 1Y
DP — gram W& (B2 1k , & B IR HA W3R 45 5 1, AR
Ao Xop A0 7 A ) S A R B . X 5 Kim SHOAE AAJF
FEARE ) A5 I A — B o A F S AR T X3 )
R AE 750 . 1000Hz Ab f) g {8 N % AT 35 3dB SPL, {H &
FRATHIRTTE A 2% 33 IR {H T B2 < 1dB SPL, X ]
AE 55 R FH 2 il M 7 0 3, a0 2 MR PR A O, T R
JITESCA X000 90 o 2807 B LA R S

H T UE S8 — > B0 31 ) — A H 08 A7 A 58
B A 20 A5 S, — {00 B 7 A A A 22 b Bl T 22 Wy
VAR LT Ak 2 T AN 0 A2 A R E PO RO
W34 HH 2R 45 St 3 S0 9 1 O B Sh gL T
PN A B W 2R 48 ( medial olivocochlear system,
MOCS) *f H- 0 3= 2l ML ] (4 9 425 DI AR O &=, A B 58

W] DPOAE 7 ARA Ab (4 5t M 7 40 ) S5z 192 W A28, A1 52
Frg—PEie . Wrh 200 3 #Y MOCS 3= 5l 4 35 #L il
2 B, T #2295 [ 4% DPOAE (¥ DP — gram i {f 76
fIRA0 4k w5 F IE % A, DPOAE X il 75 41 1 52 1 9
SN AW FE B IRUAL 1 DP — gram Wi {H, 4/
TEX 0 P R AR, AT e 2 2 E AW R, B AE
6000 .8000Hz Ab 356 %% R T {H , $& 78 MOCS X H-1% = 30
BIL T 68 8142 A B B v 9t X5 40 ML, T DA e A X A B
MM Dy HAR R TR R F X el fE 8
SEVERRT M BRRMERR T 2R B UG M 2 T )
PR TR WA T A A Bh
AR e AR RIS , DPOAE 75 Z0K5 B AU 2 4E ShHLE 1
IS5 TS i A, A0 N TE I R e 18 22 T R BUH: DP —
gram MR {E Y R 22 S B A DT FE S R P Y P Y >
0. 05, AT AE- 5 LA ¢, IR MBI A Rt — A5 .

KL 8 D) e AR R OAE {5 5 B BF 5T
XF T 7 H- B A ER A4 A PG AL | H- g A ) 2 LA
Lerpiiti e R0 H H M R 9 fh22E B BA &
23 . DPOAE X F g% it 28 1 Wr J1 48 2k 19 12 W
I 5 A 22 4% 38 % 1) o0 A B T B0 L, T
0 KBS 002 B AT AR T B R e A AL kW
5 .

£ % 3Lk

AE A WA, BB, S ) U R 22 X T ) OE R 95 4 N
AR PR R R SRS L] W ) R T PR 4% 35 ,2000,8 (1)
(F4% 141 )

1

24 -26

- 131 -



BEAERSEeiE 20104E 12 3 4539 % S5 12 4]

- GSHR -

A A2 M IKBKAP B sg K P-4 5k . R 259010 97
Je R LA R R R 0 D), A R A 2 0 B e A N IE AS Rl
oL Re AR T
iR <]
5 FEIN AN R 2 i Bk 2 5k BT n] LS A UL B
I R 1) 753X, 3 Al A5 7 — A0 W 5 400 i A 4 R 0 AL 7 R
Rl e, BRE, TR PS (135 Sl B, WA A 1k
1 i R DR A A ) 28 S BT e BT S
microRNA 15+ 41 Ji 18 73 A6 5 & b 4 18 35 =1 22 19 £
@, 38 I mRNA KR R A5 5% 5% 5 4R T g, A
PO 5 0 A 2 B < A6 VR Ji6 1 40 I Fis 44 22 e
dAHE P, F 2 microRNA ik E¥, {0 MiR - 302 flI
17 ~92 #%4% ;1 MiR -371/372/373 W £ 5 Fh £ T e
H0 M bR IK AT 22 5, microRNA Sy g — 2 F 5 iPS 4
i # g RE AL 1R B (4 1A R TR R 7 WL 35t A% 2
EEABKBIME
£ 1, iPS 20 Mg HA H iR 00 AL # < iPS AR Al Dy A
T W R AT fifk 40 L 20 e A AL A R A L S
TEDIRESE HE BT Y i AE , Rl B e F AR R L HA)
] 4 2P AT 5 o
200 i L i A ' AR R A SR R B L
5% ik
1 Takahashi K, and S Yamanaka, Induction of pluripotent stem cells
from mouse embryonic and adult fibroblast cultures by defined factors
[J]. Cell, 2006, 126 663 —676
2 Masui S, et al. Pluripotency governed by Sox2 via regulation of Oct3/4
expression in mouse embryonic stem cells[ I].
(6): 625 -635
3 Stadtfeld M, et al. Induced Pluripotent Stem Cells Generated Without
Viral Integration[ J].
4 Woltjen K, et al. piggyBac transposition reprograms fibroblasts to in-
duced pluripotent stem cells[ J].
5 Zhou H Y, et al. Generation of Induced Pluripotent Stem Cells Using

Recombinant Proteins[ J].

6  Xu N,et al. MicroRNA - 145 Regulates OCT4, SOX2, and KLF4 and

Represses Pluripotency in Human Embryonic Stem Cells[ J]. Cell,
2009, 137 647 - 658

Stadtfeld M, et al. Aberrant silencing of imprinted genes on chromo-
some 12qF1 in mouse induced pluripotent stem cells[ J]. Nature,
Liao J, et al. Enhanced efficiency of generating induced pluripotent
stem (iPS) cells from human somatic cells by a combination of six
Cell Res, 2008, 18(5): 600 —603

Zhao Y ,et al. Two Supporting Factors Greatly Improve the Efficiency of
Cell Stem Cell, 2008, 2(6) : 475 -479
Shi Y, et al. A combined chemical and genetic approach for the gener-

Cell Stem Cell, 2008, 3

Hong H,et al. Suppression of induced pluripotent stem cell generation
Nature, 2009,460: 1132 - 1135

Ko, K, et al. Induction of Pluripotency in Adult Unipotent Germline
Cell Stem Cell, 2009,5(1) : 87 -96

Sommer C A, et al. Induced Pluripotent Stem Cell Generation Using

Stem Cells, 2009, 27

Maherali N, et al. A high — efficiency system for the generation and
study of human induced pluripotent stem cells[ J]. Cell Stem Cell,
Qin, D,et al. Mouse meningiocytes express Sox2 and yield high effi-

ciency of chimeras after nuclear reprogramming with exogenous factors

Wernig M, et al. Neurons derived from reprogrammed fibroblasts func-
tionally integrate into the fetal brain and improve symptoms of rats
Proceedings of the National Academy of
Sciences of the United States of America, 2008, 105 5856 - 5861
Zhou, Q,et al. In vivo reprogramming of adult pancreatic exocrine
Nature, 2008, 455 627 - 632
Nishimura K, et al. Transplantation of mouse induced pluripotent stem
Neuroreport, 2009, 20(14) : 1250 - 1254
Lee G et al. Modelling pathogenesis and treatment of familial dysautono-
mia using patient — specific iPSCs[J]. Nature, 2009, 461 402 —406
Wilson K D, et al. MicroRNA profiling of human - induced pluripotent
stem cells[ J]. Stem Cells Dev, 2009, 18(5): 749 - 758

(WH :2010 - 06 —14)

(&% 131 )

2 Whitehead ML, Lonsbury — Martin BL, Martin GK. Evidence for two
discrete sources of 2f1 — 2 distortion — product otoacoustic emission in
rabbit. I
Am, 1992, 92 2662 - 2682

Differential physiological vulnerability [ J].

3 Stavroulaki P, Nikolopoulos TP, Psarommatis I, et al. Hearing evalua-
tion with distortion — product otoacoustic emissions in young patients un-
dergoing haemodialysis[ J]. Clin Otolaryngol, 2001, 26(3) ;235 -242

4 James AL, Mount RJ, Harrison RV. Contralateral suppression of DPOAE
measured in real time[ J]. Clin Otolaryngol,2002,27(2) :106 — 112

5 Kim SH, Frisina DR, Frisina RD. Effects of age on contralateral sup-

pression of distortion product otoacoustic emissions in human listeners
with normal hearing[ J]. Audiol Neurootol, 2002, 7(6) :348 —357
TRHE, XS, SR AE . 1 S P R R O T A T A A R R
W], A B RL 2R, 2001, 36(6) - 436 - 440

W it 22 A0 A W 2 7 ) R R R R R
MECI]. U o2 s i AR A% 55,2003, 11 (4) 1258 - 260

EHFY A1), B S W 2R T ) R A B 5 A3 23 T
(I, Wy 2 B & i o 4 i ,2007,15(2) 89 - 97

Sliwinska — Kowalska M, Kotylo P. Occupational exposure to noise de-

7
2010,465; 175 - 181
8
transcription factors[ J].
9
Human iPSC Generation[ J].
10
ation of induced pluripotent stem cells[ J].
(1):525-528
11
by the p53 - p21 pathway[J].
12
Stem Cells[J].
13.
a Single Lentiviral Stem Cell Cassette[]].
(3): 543 -549
14
2008, 3(3): 340 - 345
[l A Y AR DG IF ST 85 /0, 53X R AT 5 s
[J]. J Biol Chem, 2008, 283 33730 —33735
16
with Parkinson’s disease[ J].
Nat Cell Biol, 2007 ,9 17
cells to beta — cells[ J].
18
Science, 2008, 322 945 — 949 cells into the cochleal J].
19
Nature, 2009, 458 766 - 770
20
Cell Stem Cell, 2009. 4(5) : 381 -384
6
J Acoust Soc
TOBER, R GO, A
8
9

creases otoacoustic emission efferent suppression [ J]. Int J Audiol,

2002, 41(2): 113 =119 (W :2010 - 06 -29)
- 141 -



	YXYJ12 130.pdf
	YXYJ12 131.pdf
	YXYJ12 141.pdf

