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Protective effect of D-methionine on noise-induced hearing impairment

GE Zhen-min, MA Shu, JIA Xiao-qing
( Department of Otolaryngology, the 404th Hospital of PLA, Weihai 264200, China)

Abstract: Objective To evaluate the protective effect of oral D-methionine on noise-induced hearing impairment.
Methods 203 volunteers were recruited and randomly divided into experimental group (n =113) and control group (n =
90). The subjects of the experimental group received oral administration of D-methionine tablets (1500 mg/d for 3 days)
and placebo in the control group before noise exposure. Before and after noise exposure, pure tone audiometry and auditory
brainstem response audiometry (ABR) were performed and recorded in all subjects. Statistical analysis was carried out on
the data obtained from both groups. Results Changes of hearing in both groups were observed after noise exposure. However,
the differences of changes between the two groups were statistically significant (P < 0. 05). Conclusion  D-methionine has
prominent protective effect on noise-induced hearing impairment.

Key words : D-methionine; Hearing impairment; Hearing threshold

W7 4 H- 7% (noise-induced hearing loss, NIHL)  HL7p 4 G2 R 113 4 FiXs HEZH90 4], P 2H % ik
SRR ARG DL RS S R N R A RO BARIRAE 19 ~35 % F1(21.5 £7.2) B R
IR WITHRE R AT I iR e JCRARRNR A A sl T TR RO s E R
0 A — A A AR A, KRR MR B (s gL R PR B 25
WF5E 5 & B AN R SR B A st TS e ) R
MR PENT RS R AL W H s s 12 IR

ot L Z8IE S EUA R o R P T B Rt o LA 1) P S B s i (1 St 5 St b
By e o AR ST DR s AR B0 3 d R T IR AR 2R R R .
T T B MR R A TR 4 T W =R - (SRR A R 25000 A R 2
],0.25 gx36 F/fx),1 500 mg/d; X i 20 45 T 55
1 Me5%% RN, MRS 2 3 do AT S 1
7 d Gy AT Al T W R T SR B ( ABR )
11 4455041 it

PEPESL UM T A 203 BfE Kb, 121 AW AR AR CB HE
2 3 B A2 E E170.5.1.0.2.0 4.0 kHz

S 2 B HR g 2 3 VED% 4 -
ﬁ{§1¢%:%%R,Email;gezmin@ 163. com senOB 922 ﬂl[ﬁﬂilﬁjjf[‘jﬂ]ﬂﬁj{%ﬁﬂ%% <25 dB

- 150 -



FRE, 45 AR

L R T 5 W Sy RE MR 5 3 A F A

L kA N T
1.2.2 ok R o 7T (ABR)  ABR Il {X &%
VT H A G 8 & A2 Ao D37 B 7 e ik 3 0
A7, 0 HERCE T BT, 27 s A R 7L S A, i
WU PR . R P, W IR 0. 1 ~ 3 kHz, 4y
Hr ik 8] 10 ms, & f0 1 000 Yo H ¥ 58 B M
70 dBnHLIJT-4f, DA 10 dBnHL g% 4K ¥R 3 3k, LLRE S|
R H A O SR BV I AR ABR 3V BI{E
L8R @ T-V BmEM (1-V IPL); Q¥ V
PI{EL o
1.3 Geifseab

JIrA R 45 R P SPSS 11, 0 AT AT S 1127
AbBR . SR FRCRS ¢ K5 oA IR 20 S B i e 22 5, ¢ K
o2 Ia) 22 5%

&R

PIZH 2 e P B BR AT B Bk )G 1.7 d T
(HL) , WriEfi+ Bz 1-V i [E] 3 (ABR 1-V IPL) 25
R B ] UL W4 A] FL AR, 4R 7 2 25 i T
B W A L -V i S0 A 2 2 T G 2
(P >0.05)  HPYL Z ] 7EMe P 285 )5 1 d A7 1E
AR BAERY 2S5 (P <0.01) 7 d {71 8 35 1Y 22 5%
(P <0.05) ;s AL ZH N5 45 A WP BR R AiAH LA, W
B W PR T SO 1-V a1 e R R R 1 d
BLARRAATAE R F W 2257 (P <0.05) Xt R 77 1k
EHBEMER (P <0.01) FEM AR 7 d H
BRI E 25 (P >0.05) X AL 777 i
FHIMES(P <0.05)

R WHZE G REEAT ST IR A R R (v £5)

o A Al #ilE 1 d a7 d
R4l Xf R t A papisEl i LA papilsEl t
HL(dB) 25.3+7.4 25.5+7.3% 1.435 33.8+8.34  45.8+7.94 2.814 26.1%7.5% 20.8+8. 14 2.142
I-V IPL( ms) 3.72£0.21  3.71£0.22% 1.287 3.99+0.36% 4.45+0.374 2.782 3.82+0.25"% 3.85+0.344 2.073

TR AT SRR LS, 4 P >0.05;4 P <0.05

3 ifig

WGP B B 22 P LA 2 S R P P T Zh B 5 1)
S AL FAR L DD AT R %A BEE B
TV B SRR R A B R T A
JET ATk . H e — R BRI A
FEIEF A BT 0] 7™ A 22 M P 4, e B A 0 4
&AM E S T2 H A R T A E . e
A5 5 L - L 37 P B 03 A A e A 2l 7 2R
2 B PR AR P SR A 2 R T TR
WRGHITEERRE T , 7 BRI PESA M TG YR 55 A
FA0 T DNA IR SR E 5, M 5 | 36 - s 440 £
PAESIA T o KRS & BN O S B
395 B A M AL T 5 B M A T D RE A T A ) 2L
i/ R 1 [T 8 2 0 S A R 28 Tk o ) 7o = L = =402
AT R BT AR ACR A Dl A R s 1 2 A g = 4 i
AT, FAT RT3 A TS i — 2B BT T 4
IO BACPE M P T I REAE S 2B TP A, RN A
N T S A 79 RE 8 A A T D)7 1 7 1 W 2y fE 43t
W o AMTTE BRI PR B 2R A Xt W D R
B R TBT VR o

HBR 2R )T I RIS 2y, JE R N R A=) &
JGEA) S LA, R 55 P R R BELIRT Yy i 1 12 31
BB, PR HT A AL B AT 1 , [R5 ads BB 3 s J
AR e H KR 1, S LA AL RE T, 3l i A A
AL T 2 4% 1 BTy It 7 A AT D) READE T VR I

S SR T Uk ST S AT A 2 X I
IR AN 2 H S 25905 DR W 1B BAT PR 4
FHo Kopke 2" Fil F Vb BUDF 9% & B MR 7 58 6 7 )
s BT 7 h KT T AR EER R s R K AT B
IR ANBANAE T . VF 20508 /N R IR
WAREN TR AR . AT I A BNE 7= B2 AT 3 d
2T HGLAR T 1 500 mg/d, A 200 e I 7 2 R
XEWT S 5 0, T ELME S 2R R e 7 d, TR B A RR A Y
AR S50 IR Z [T A (.35 22 57, 37 W B R X
Wr 1 B PR RS 11 28 e AT ml g 22— Bt 1]
5 Alexamder %5 1] AU BRI 92 30 BF 75 45 16 A0 —
o FATHED TP AR R R A EAE BR B g, AR
i A U A R S | A A B A ) K
-, BEL L - A0 O 1, FUly W e P R Y A A

FRATHIH RIS C LR UESAE i I R4S D H ik
ANFEPIRITIA N-2 Pt~ I 21K E 6 0 e e 75 Xt Wiy )
(45 I PRI UE T 38 SR 2 e ik 2 g 0 7

- 151 -



o [ - G A TR AR A 3

21 %

HPERIRS E R A AN N PR L& 4. Yamasoba
SR S B 7 R 5 0% AR R I JE R 4
PETUAEH IR FE ], S A B A I H IR T ik J Y
AFIDEH IR T 25 9 1 A RS 1 HE 495 20 it
513 . Campbell %1 ffF 5 1E 512 B 4 192 RE D 42 I
BT A AR IDE H MR i JC I A1 A, 9937 M %
JIBIAT o ASBIESE K BT Y B R Py (M 7 2
Ja T RABEA W S R4 1 D0 R i el o
B , G Al o~ DR Y ) R R 2R, 34
Tk JECERIA I H IR KT e P A AR T, AT s
W 75 X AT 7 FR 473 o

HAT, AR C 2% N T KR E SR
HIFTE R I8, A I A 32 WO T RBTATIART 7 19 Sk 350
FO MR R O T — I PRI LA 4
AT C 20T i 1 TR0 W 7 1 W S A8 5 4 s AR X
%, A4 WAL, 4E 4R 3R A CE FIBEF, N-2
DR LA BARAT A " o ASFIUE S T A AL M
B R AT B 2R A R 1 R AR
I, AR I A W 0 97 7 L B 4 BE D g R
Sy I 170 A B 2 A S BR3P R s g e
W DREA 7 , (ELG P % 5 T 1 I PP 08 2 R 19 D)y M P
PET Iy RE 450 3 A B HE 1l A BIL A 5 22 0k — A2 1Y
e

S 3L Hk:

[1] Henderson D, Bielefeld E. C, Harris K. C, et al. The role of oxi-
dative stress in noise-induced hearing loss[ J]. Ear Hear, 2006,
27(1):1-19.

[2] Alagic Z, Goniny M, Canlon B. Protection against acoustic trauma
by direct application of D-methionine to the inner ear [ J]. Acta

Otolaryngol , 2011,131(8) :802 - 808.
[3] Prell L, Johnson A, Lindblad A, et al. Increased vitamin plasma

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

- 152 -

levels in Swedish military personnel treated with nutrients prior to
automatic weapon training [ J]. Noise Health, 2011, 13(55) :
432 —443.
Oishil N, Schacht J. Emerging treatments for noise-induced hear-
ing loss [ J]. Expert Opin Emerg Drugs, 2011, 16(2):235 -
245.
Evans P. Halliwell B. Free radicals and hearing. Cause, conse-
quence, and criteria [ J]. Ann N'Y Acad Sci, 1999, 884(1):19
-40.
2RV, SRR AR TR, 4. R 0 Z AR X MR S PR R B4 4
PISEER ST T ] AP I - A O i SR 2% 35, 2010, 16 (6)
409 -414.
BRI, K, BERE , 4. N-LIEF e 2 v e 7 M 228 1) T )
PERIWFE LT ], e PR - o W o Sk TSR B A 5, 201,25 (22)
1040 - 1041.
Rewerska A, Pawelczyk M, Raukowska E, et al. Evaluating D-
methionine dose to attenuate oxidative stress-mediated hearing loss
following overexposure to noise[ J]. Eur Arch Otorhinolaryngol ,
2013, 270(4) ;1513 - 1520.
Kopke RD, Coleman JK, Liu J, et al. Candidate’ s thesis: En-
hancing intrinsic cochlear stress defenses to reduce noise-induced
hearing loss [ J]. Laryngoscope, 2002, 112(9) ;1515 —1532.
Alexamder D, Claussen, D, Aniel J, et al. D-methionine pre-
loading reduces both noise-induced permanent threshold shift and
outer hair cell loss in the chinchilla [ J]. Int J Audiol, 2013, 52
(12) :801 -807.
Yamasoba T, Harris C, Shoji F, et al. Influence of intense sound
exposure on glutathione synthesis in the cochlea [ J]. Brain Res,
1998, 804 .72 -78.
Campbell K, Claussen A, Meech R et al D-Methionine ( Dmet)
significantly rescues noise-induced hearing loss: timing studies
[J]. Hear Res, 2011, 282:138 - 144.
Hamstra D, Eisbruch A, Naidu M. et al. Pharmacokinetic analy-
sis and phase 1 study of MRX-1024 in patients treated with radia-
tion therapy with or without cisplatinum for head and neck cancer
[J]. Clin Cancer Res, 2010, 16(9) :2666 —2676.

(& H#7.2014 -10 -01)





