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Bacterial meningitis is the most common cause of
acquired postlingual profound sensorineural hearing
loss and labyrinthitis ossificans. This article reviews
the underlying mechanisms including bacterial etiology
responsible for bacterial meningitis-related hearing
loss, time course of hearing impairment, sites of his-
tological damage, routes of infection from meninges to
labyrinth, suppurative labyrinthitis and ossification,
pathophysiological processes, roles of cytokines, and
finally, roles of reactive oxygen species and reactive

nitrogen species.

Introduction: Bacterial etiology responsible for
bacterial menlngltls -related hearing losg u

& =)a E?“JIVI"’J S‘ril U AR U LT fzs N
S‘\'. $ipy~ria 11"3”\'1 “S(NH L)~ ’—J’"’ﬂ H [
‘ aJv.n ¥ pi= STa i 5‘{, Ty g 4L A ".t.;j L
appw Frrag = y 60?0% §a bnim ta&.S ip o2

_“. » Si NH ;" a&il 1, 5 q;)i J +mp/, g 5 -
'it“t““ijj, f‘t 4’? ‘f“‘le)"’J‘S"‘S't i 'S{Jl‘liﬂ

) ,i_‘\AE] ,‘-,, I'-C a’_.gwa ,—.S TR a, l* Y SYS-.Y;
43 7. "’vl IER DA“V""lvl S opt A4 FRaal L 4
S pmy, “'aJl ‘r'“m.‘ A g 3y Imt

tococcus pneumoniae (16%)3, .~ Neisseria meningitides (10%).
"Wt 4y H mﬂuenza @“‘vr“ S. gneumomae
aS -.]r‘]-.“,-\ aS,' ‘ ™a_ f, 4,,2;‘ ,‘ \f“"l' E‘t <a
‘r‘LJ; n"’.’ L :J‘. W ,Q‘.:‘{ 3,5, w*m?}‘ H. n%ﬂuenjza

*Corresponding author: L. Li (liangli@pku.edu.cn)

1740-6765/$ © 2006 Elsevier Ltd. All rights reserved. DOI: 10.1016/j.ddmec.2006.02.002

~

-1

-1

Section Editor:
Richard Smith — University of lowa, lowa City, USA

I‘T"“‘vlsu; "aylw"ﬂ"a:b BRI - ‘ y,‘ln-«ﬁ S. pneu-
momae‘a"ﬂ LN ij‘ v“"f_‘r' '_Tky /i"'z}""‘i “Tﬁy‘ y 7§$

o Y 5’!

Time course of hearing impairment u

o . L .
i ‘aS;—h ,-,]-wa ¥H-l ?‘3 ‘-ﬂ,},‘, 7%5 €¢ 73
“T vt §#hy A ‘ﬂ‘ﬂn‘vn"# 3,

N

IJ')‘ ”-.SS-.Sab k?’ﬁ‘

-\D-\a‘z|wz,‘ 48‘% ~Vlsf ﬁ‘-\lbg\agjzsld L.'
f'ln

215' ”‘llr‘ ” < ?fm 'r" € padyy, Y 5, ;‘1 5§ 4

ff' ? j"?‘"’rl' Ssapp] 38 ~y,12 15‘ ai-.é Ny €

ro-

a} n i~ @ TS 3T LS f 3( 24‘ Yy 17 f 18
3 *)’l 11’5"‘?’? a;,y 1“"‘1’1')7 Si ¥ ia Ji 3 Saé-s 12‘
f""vlf W2 m A pr et Y ‘;’"“f_‘r PRSP
J zvl 361 4% "1] Ay isy_""‘s 3 4.4 1. A4y

‘\’""qu"%"‘-vu <% "?'f’m;‘ 3 app-ald g Pl 'ff“.sfj«Jv‘
j.ﬂ:“—tj: *‘; St ‘ N ’ o fo - -‘{‘“f-‘t'; ! ’]1]:’
B L o T
fu F1P NS r'*"\ Fi P Ty J“”f'a't H w*“"
"‘r':}ms,a‘r'affw “"%7vl i,“’*}i‘ 1“ ” f‘\/m)-
§. ™8 L -J:»z] ﬂ-g,,, 13 oy i ,-1 Ty ,#‘-»qv

2 TR "‘34"'1' 5 ﬂS P oy F-"I-,l N
§ i i‘i 4w -sJ,y."’.“ $aj~ Hemophzl]us influenza (64%), Strep- 4 57 12,13 ,=~ '“"ﬂi "Th ~aly Ay -<appl P~y “‘@D‘/' ~$

I

SRR ATy A e

H—ﬁ»wh‘l»SaSSh -.&NIJ '} .
fmww Sa—.in’jﬁn B2 ot w b

1
n?

S-ﬂr]«“,*g’“ ‘ . ,L‘tSa v~

J ¥,
N A S T I A A oL N TN ‘-a,h,,,
P Tl 2a ! & T.‘Tyv“.‘ - iy f ™ Ty "’u"

414,1

115

—1


mailto:liangli@pku.edu.cn
http://dx.doi.org/10.1016/j.ddmec.2006.02.002

Sites of histologlcal damag!g:
m -|$‘ -3 f““ l,’\(.]l ,?Fhr]jl'?“iisﬁ‘; lw‘ m-J'»,'wxﬁ_
Y“ wSSl‘ar‘ BN .—/\-hlby' »'?--\ ’-\‘ C‘-\a'

Ll
a, |_¥ ‘yvl'\‘ ™ a I* Ay ‘Pb,li-qr]aﬂ «ma |* ]i]y( v-x““
R S et pl b F“ngs 10f5 24' o gy,

P T"avnsarl k‘vn’ul‘r'a o "‘r"l‘l #i?li“ 15&331
"Si‘ E’Aﬂa‘ s, #]‘ﬂ' ) . ,-g' 45 Sll 'C LI‘T‘*-"'
é“n"'a"s P ""ﬂn DD#’*I""LWS"M Vﬂ' A5 ¥ Ay <
%1*}"}'7‘”‘% A 32 e ey t‘J“‘.‘J’S
PN eS)a,—.:} |>S L;,"cz #’-s,‘ :'1 S Nh;.iil ﬂﬂW"
o, 18 J"\i‘t ”a ﬂ"*’l‘W‘s e S B b
€=~ #‘\"”‘"‘AZ d T, P4 "“ ARy "\"‘j—u “‘F‘D Mj 4
™ i/ 35% arl ‘~ D‘\-w 205“55 WG ems

f’ m D? 1’. 7‘/ I f ?i 11 Ir]w‘]] ,‘l'"ls Si ‘

€ ¢ v\ﬂ*\ -\ ‘L‘l ' , N a 15
T R g g Tep "J#'nh
W w20 (41%) aas Al em~td v, Pt

Ay e iA .\-\}rl“h f. ‘wa "‘u'\/ a,, ‘'~ "is o ahgi "‘\"'S
7W Sy jt "li‘ ZO,ﬂ*S "‘7 'v‘ » S ‘—V}(J . ,'1



Vol. 3, No. | 2006 Drug Discovery Today: Disease Mechanisms | Hearing disorders

I £
BT i S o P s R e ant
‘X ?"“S’M? ”""‘i SALELLIC "Wt "‘W*ﬂ' < N j‘n:\‘uvl "h.¥i";}7"*l" i .
,{]a. ﬂ*n M oy e’jvn M ( M,),D Y 'D} - BTP W . R S agT B %—t 4L aﬁr‘t‘
vn" = 1\”‘¥ jvl <M ply Rl 33 m ‘F“ﬂn‘vl"“]’ - S‘V“a Dt"“a ﬂ‘;%"{q" R ﬁ, BT Kol Tals
nTJ S '“j“"n A”Wr]‘ Dr"“w‘jm SRS T ﬁ“]’i’ 7w I Hrb“""'"i i-jt fﬂ‘t-*’"j —
D PG Y]‘" JMD"“ 3. vuéléz ~ i~ ¥ 3} f-rﬁr‘a- ‘r“ﬂln"ﬁ“s MY agt "S"Si‘f“a ﬁ‘ T"}ni“n-

12 ma 1 o™ "T ‘j' 31550 (”ﬂ i~ T .51"3 i et "”f P vb" x50 Fi'v. i“aBDé -
t—}{a,&_ e 21‘ f,-\,-,,'-\,j ;Jap ;‘\/‘?jz ﬂi‘wN ‘F'J‘ _ E’f’i ~ p¥3~ iﬁ ‘m /8~ ﬁ,‘gr! hAa. AL ,”‘" ,'1.,! ;
Sﬁ'ﬁ _,"ler‘l ]j ya-‘,. ,J\r m'f R -.D,'-‘_‘lsa B vr-\,;j #““*‘ii Aya ’_ QKL‘? ﬂ‘ 71{27&5%;“] B

1 mEN T we? 3 Nim% ¥y, i‘t.““a Yh’ln- 'an"—m n~ A @At i, T ‘T"’JWI'\“SA 1,32. 7~
r-ihs 4-*ﬁl,"lp'1 $ <) ,‘Tw“-\-\ﬁ-‘. f‘““ ]_l,," ;1_‘;|:- fDair'“f* oy By tj"‘ (‘-\amop aS 3."‘.:,
‘n‘\‘{vn"i“sa““ S et 337 @l gs etal “j IR T, g™ D“‘VH"D‘ ’Jp"'*‘

A!"S’ ’L SR LRS- LY {”i "*"‘ﬂ £ 1 §2% Pl Ty & =35 ' i 4,“”4 w7
Vo 20NN “/‘,". LRI s O - R “vn ph Yip, Jﬂw' M s Sf w7 P % p~Y *\/Jli';'!“_é"s whp
I TR VAN S-S AE .,,f; N B RN R Tk A b ,a,,»,,,,,a, -
:¥Sﬁvvﬂ" l“vr“ PR ‘ R ‘”qav{ ‘T'Nli‘ R iuv.l's-',f""'ﬂ‘—'"\'l W‘m? rim ;’__"‘S‘."-” Bty dis -
] S QN f‘~ ~aj,. a 1‘3' o~ ,.," -au,, gs ,._,;‘,-}S "?r‘t Py a,,—,. ‘-T},,,hmpnn’m-\,' a,,,‘p b

,l»,‘Taﬂmi 4/(3‘ i,ﬂ-.spay alSu‘ $a4 7 ,i‘ Pl Ty 153 c ;"‘r‘ T'DT"? » a?. ‘—ﬂﬁi»\l*{/ f""r
Py ass ?“ ~ Wi i‘t /ra ‘\’"ﬂlr){{"s' w N’l' ok “D‘\-n 3 . i"ﬂ AL Al *a sbﬂ %’l" ne 3y
“‘a‘"vw - ~ 2 3y 4 S - §$3,%,34. f" 't P

iasi"‘"“'a‘ <A i&"‘d"‘r'a‘ya'l 'Dts -an(. Conclusions

| u
'ﬂ“r :‘_st‘vn ‘4’)'11*3‘?"4“? “Y in¥p = ,‘a Y fft H -ﬂn,‘, % l,},‘ Ay ha Jﬁh}l ,‘H‘h $ ) ,-.SaS-PJl, yjﬂ
”Jl IS,,, l'q""l' Pop 0ot al.4 §3’ h‘p LA ‘? #‘ ai‘;“'lf'i M) a,, ‘am)-a, &t W‘l: ~wgeg
s Uy f"N “”’"N -og 44‘"“%"“"'“”“?" ~ “v.n § . lﬁ"‘ ‘?"‘h UL

1
*i%”'l 122 f‘ﬂ‘h»ﬂ"ﬁ»ﬂ -‘av'f, ?52},, _‘ tafﬁy_,,,uy . ,,y S{,i“ c‘ -a’l-(,‘ N "i SR $'DD# .¢_ ;
‘a oy S pneumonzae‘r‘l‘alfm"’.'‘$ *35 ~tp ¥ f 'Sl,ra CLEE /S LRONE ﬂ"ﬁa‘r‘h-. )a,, v~ Rpia Ja,,b

u
""""ft‘\ah‘f"a "m0 ,wHN iy =y et 320 p—ivm s;ﬂ;’”mn,w—n "
. ‘-qn,,, és-&.rnLa“. " ‘? &q - ‘1‘ -ma By > S :;‘arl..ssks FA R s Y f’ ,l.«.,rw';m":,g‘_

i H . . i-‘ : M”'l 4 rl ~4 A“ €« ‘ ‘1377'; T r =~ ‘Efl S S}_ y E’f"‘;’"jf»y
Roles of reactive oxygen species and reactive nitrogen ¢« % *i fa ‘-. - ', . ,IS cans, b o
species n vv‘g.\m«. u\{r i », 1 482 a’n\/‘r'DaJy 3. ‘m i
1“ _‘4"“ $a %, ‘ 5],.' »a » ¥ f..j'b Wl .‘ 6 #‘@? ’ S“ as . “} ! ‘ -IH’V_I T 752 ‘vl z " Lf-\ y'\,‘jsﬂs 'L] ‘ ' nd I " ‘

1 1
4-\-1‘ W éy i SD"i-\S (lé )ERE ‘,-d‘ ‘rJ,i; % Sg-l» < “i -.a{ vll.jqa_,”‘ ﬁ‘ ﬁ? 'i-i"- 86, aly p?"u’

Lwia"‘;m Ta ij‘fr‘% ;T’z.‘mhlf '““ P ‘Eﬁ”*fﬂﬂf‘ '-'5‘ PP d g MRS
TP f e nvn'i‘ 1,32. T § 1 e 1Y j“\"av“s‘vn““\'m“‘ A, By~ Q(J”nh'“'s
1oy zjgiy fbbbj" ~rgrs J,l,»,” @A,»-\, U a,. Spiy, ;‘. $5. t’ ﬁ," PNy -.SSJ a5,
-h,, v Ih""l ‘wl;u‘ s &t ﬂﬁ Bvb“'""‘ ll-fl-il,»,,’?]_] - ,_ l»' ,, , 9l ,Tavrlﬁ Y ,q?, ,‘&S a,Ltll}’,rr—é
°‘11|“ pn~ o € €€a 7&]3(""! h"s B AR P - z\‘z g g vm“‘ ~aj, < ﬁ’rl“s “r‘ a3 N -q,p Y 3,
? € Jea ‘r"ﬂl‘vn"ij e Q3 & et al 439, S A TR L T‘""Jm W g“?'{;v.i’ s > S il'
,DD” S A iy 1> n&sm mpaj S 1A o Q,‘S s ‘,‘1 (IS " TN, fg,f,a" Pl Sy PR S ﬁt "
15, F i~ >2J“l}‘ >,-i/v.‘7$~fNS ) R < SR S?_‘*‘ Sb“q Ty T (-.._ Sl; iyiﬂ'l‘“ﬁa’l‘
‘J"ih;‘ P Wi j ANWNS ) WP “‘tJ‘ U *""‘ 'w'ti‘ -“a,;, i} vlu‘“y’ml’r @‘t Ay RS A
(alS‘l L o € ‘“er ‘d‘rlay" a"‘ﬂrﬁl %"ﬂ o i~ f' 351, % 'uf f‘ .3 ’:‘J[Vlr‘r‘“ --.ffi

I e
£‘1 i " N’tﬁ] et(ll‘ 3’;,[* \,.ii t‘.‘ ‘\_4 }fa,’.ln 'L. . 'S a. ‘V"ih ‘V‘Ji ‘"ﬂﬂb“s S’,ﬁ ast!“‘r' ‘N ] n o f- ¥ ig,‘-.s
Ay i~p M- 1Y Hhm .‘r‘ ip '?”‘ § limgs a_'h R Ay T, T € € 71 e
I f }‘6- -4 L. 4 3—5 P =1 7 N~ a,' N~ ‘“ar Daﬂ?
" T TS Ay T sa; $ b T ,--Am - 55 J ¥ i~ ’!S -4 % 5
}1; h Ve h wl vp} Brl')‘ p? -1,. 'ff“'l f’ L L R ZE B R N p, y,, ~i Jn,,y § .
I,v]i'k » qu/a @y" n v"‘vi na + 7 aVl ~48 7 s li T“a -

! J“AY,‘*etal‘l%EJ

i gu p T'Di :9;“55"% References
N e g *y ™ r«m’”“ i s"‘ﬂi ‘ P v’q - 1K ape, Letal (P# 7y @ - “-z[>,, R a, 1# Wy P
453 fx,ﬂsm,'-ma i ,,,l, 3% ; e 4Ha ﬂ—g,,' R ,ng ,,S;mg,?*l;jl \;1-3. ;31 p¥h sy ?t 41,3 'rhln{q'»s- o L
"9.'"5"»'1 ‘f B Tfﬂ“ N ‘ﬂ—‘h»‘q ‘:' - ‘ ;{ ) 2 "‘a:y;gi vn TOM .etal. (1”5)1 uli“ “T"” niasa ] *“Jm’t R
Y f$'p““ “-;"“x{' RS ( )7" ¥ ‘HMJ 1 ‘-abi.‘?»-rm"‘ PG A STReNR Ay A
ST i mi RIS ‘ra., Y = ‘;"‘ S “Qi’y» W '”]’m:‘m - Py 3 Pediatrics 102, 1364 1368 o

www.drugdiscoverytoday.com 117



Vol. 3, No. | 2006

Drug Discovery Today: Disease Mechanisms | Hearing disorders

3NaL L, b (P 7sn it
, 7% 755 : u
4 gy Letal (P80) F 42 wdywm 233 Py Sty 72y
882 pi S8 ko 1T . Laryngoscope? 0, 1445 1452
pebal (P84) 1 s rom=d ]\3 " H—afr,,;»\-rnpn»jm asa

u
) §$j SaJ - mj . fn-\l_,y,'{:\l}s. Laryngoscope

e
-
7

LN o ol
Boomay oAy~ & R ﬂﬂm’f’.‘_ﬂj. . Engl. J. zvfe:;. 311,56 $74

6 E‘iﬂfffjl,«[- dtal. (P#3) & w3 TR T £ o TLA N LR T
#5222 WSS Pediatr. Infect. Dis. J. 12, 387 ‘¥ 4 !

7 gy gl Etrﬂl- (2001)WI‘H§#.“S’!f n A Y ‘;‘Yl{aﬂi‘jﬂi\

i —wwP3q. 2™ 5y=a0%Br. Med. J. 323, 533 536

$oahS M cal. (1’{3) A N U D*{;‘r'w.n.j 1
AR LIVEIE ¢ L S A NRaL LR TR Y jbm']‘ o~
Y. ‘,"“r'%f_ff‘,J./ . J. Infect. Dis. 167,675,683 . .

P~ g Moy etal (2003) w3ty ia g T S p Sarlpg iy 6
< pw . Otol. Neurotol. 24,7 07 # 12 !

10 ;‘«‘S,r,‘. etal. (PP7), S <ahap ag I » 3~
._%:. "‘j‘" e 2y, . Arch. Dis. Gild. 7 13 140

11 3% gt al. (1”’)'1"?"“.r ri f“*}f’n’ 3By, 3, ?l“‘f‘a ]
™S P S LA N M3 Otolaryngol. Head Neck Surg. 120,

628 637 . ;
12 .35 M. (¥F#2) »? PR AL PR S TR (L
-gjl.mr,s.l:‘sv a,, :},,7 LN S ii> " Py -&erm »‘? n? fZJl Ay
18,5 Phdidtr) Infect. Dib. J111, & 4 6}8 !

a =3
5
1

PR

135
13 lﬁ"?_“_ . (PP7) ff‘t Apa n—q,»,._,"r—il;‘ia,,;‘;:aﬂ“?? Clin. Otolaryngol. 24,
| I I I
274 276,
14§y M g etal (P88) e Ay o frrims

‘;}?m : € I m - Lq]ryngoscoqu §,7407 ' .
ISHT BaS gral (F7) Ps oy 2 mndophey e
s R A AT R
‘r’l‘irﬂ’\‘jj. %nt. J. Pediatr. Otoihinolaryngol. 42, 14 167 .
16 g ™H M. (P72~ 1 omphirryy 2~ 452wl 3 2
g Arch. Dis. Child, 67, 1128 th33 17 . :
17 Natas  etal (F81) My, iy = TP w2 By 8 A w3
Arc}a. JNeurol. 38, #3 &5 . ! ! .
18 @i, . etal (P§3) }'-i. Wy P indp g REyl ) A
i€ Jw‘»,_,’v— f,’lrl & Hra w‘\l_“v_]@“‘$.JAfCh. Otolaryngol. 107, 1{?.: 18
1; 'ET'-‘{’ . .etal d;; 0)(' q)a-_‘f/‘r‘ ur‘l‘PH»]\}'»r‘l}'_S f éﬁ‘v_l ;’mz\a'l.f_ Iy
feisom® S S wind T Dy P 3 Dev. Med. Child.

Neurol. 32, 473 40 1

20 W“‘?..SUN.HV_]L‘ P, 'r(l:’ 6) A Mg ~p iAo
AR fj‘ | J._-*:’»éjl P T TS jlg/lﬁn_“;ﬁ. Am. J. Otol. 17,
375 385

21 Solg M, etal (FF5) s €4 =) 45 oo~y 2

g. <Ha ;
SO . | /|
'rlg_,‘v_]’%}j\‘ ﬁ_"ﬁiﬂl 4y . Int. J. Exp. Pathol. 76, 317 330

118

www.drugdiscoverytoday.com

. H £
22 'f’ jwM L et al. (P% 1gm-~. Pul ».w‘_-».r.j-rlaj RN Rl “7”"-‘
=3 78 Arch. Dis. Child. 66, 1§1 184
Ly s ¥ .
23 Nsd,, {M. et al. (2003) m»,w;ﬁm '_»i_w.‘ Ayt B ply i ¥
Ao > Pdm g g ~rﬁelp\/ 1,41@. Neurol. 54, 451 458
24 pm Y, fetal (PP6) g MEISIA ety g P e
. *I,";;ﬁ' ¥ T l.‘;' PRIy, jl Escherichia collélq.:‘m"‘r‘ < ‘.‘.l]‘ 'y - ?
Py Thay=a pT3 | Acta Otolaryngol. 116, 401 407
Prt . Y Ly Ly
25 a8 .etal (V78) ‘."‘r.l‘?'?,“ n g P Tt S By
O R "’}‘Jf‘,‘ 3 S S e p 1_}!1 . Audiol.
Neurootoll. é, 21 20 . Jr u
26 ~&¥ MW~ ~§7, B (,};SB) bmj 711].1 Tl 38
ot DT 3 é}u Ay~ §.7 .Y . Brain Res. 212, 17 30
27 A, (P70 §; =ala ~§1h] Ay %, Acta Otolaryngol. 70,83 7 4
B i 1y
x ol v M. etal 7y, 41 ARt ST LR L
A Dﬁ,‘ Mo ~tpiiy 2 pymr € ‘_‘ﬁj e 2 ¥ Ann. Otol.
Rhinol. Laryngol. 108, 537 5%
Zofen Retal (PS5 2 @i iE B fag s

o

Py~ Y € €A wp, IS Ay, aJJ_l‘~T"a ﬂJ S . Ptolaryngol. Il{eat% Neck Surg.
118, 15 27 ! !

30 P ,6.Ketal. (P%s) < ~aﬂ 28 ,(1 » ajy_wﬁ'r'-ﬂrm'@ri.Am. J. Otol.
V¥, 724 7%

. 3 5 v, £ .
318 2~y Jm3, etal (PPOM Sy aipiy V> Ty g
2R AL AR C0 " wl‘.‘ﬁ,sj-.l:tl "‘i’D‘if‘] g8 - o 3. ] Pediatrics
116, 671 684 u u
32 P g (P74 2l S gl e
Pt & €8 e S A, N, V. Acad. Sci. 77, 42 52
33 Prmp 8 Cetal 2005) g %y MY S0 A bt oyt
Sy, 3 iy~ A ‘;T,"»,, T T‘fﬂ 4Tt '-i_ihjl L RV Oto}. Neurotol. 26,
602 607
34 A"J“l’“fl. . (2002 'y Ay wg_» " 'f»_,fa'r"r' Civsy. l.i,,_]-sl$~‘,_,._‘-.
<% -‘-a]vlaj:‘.“f‘,a iy . Otol. eurotol.{_Z?a, 16 322 u
35 i, ;Jlm"s, cetal (2001) R8s v T oOE oy e s
a yi"?t,‘ @ﬂf»-;',‘aéif,yﬂ} vl 5 DD!_”" B, j‘i’"’n,h‘f"‘( L LE Loy
o A ppmm € €63 P ».n.rfi. . BiginRes.” 04, 208 217
F
36 ~NW.etal (2004)7~=5% % ¢4 py Froiadny Ak, g 3
&4 2 w3 Otolaryngol. Head Neck Surg. 131,563 572
. 5 . NS
37 Fppp 1., IM. et al. (P##) i~ rm g 6, “D*f"‘r"?l.j .

pa~rr € €ea Ak A(ﬁa:l"‘h‘ff"f} » Jf ::‘aj?"i_‘ "]sm"»"mtx
% 'u™y. ] Infect. Dis. 17, 264 268 N !

i 1 7 7 : 7,
38 5}“&* e - etal (2005) ‘.‘ ‘*"TW; p—y‘f,li » ;«‘P-Iparh-\._!}a .
"ﬁ ‘i‘ » fj Dt.‘ﬂ.‘j‘ i, wj SAPY § I Rowin “j'“v.l’ ?5‘.3" ¥
" $ARW - o . Otol. Neurotol. 26, 26
7oAy y M3~ 12 4",,&.‘, r (V86) Ly R L T

-va;,‘a»‘,’,
€~ 5, Hear Res. 22, 27 23

!



	Mechanisms of bacterial �meningitis-related deafness
	����������Introduction: Bacterial etiology responsible for bacterial meningitis-related hearing loss
	Time course of hearing impairment
	Sites of histological damage
	Routes of infection from meninges to labyrinth
	Suppurative labyrinthitis and ossification
	Pathophysiological processes
	Roles of cytokines
	Roles of reactive oxygen species and reactive nitrogen species
	Conclusions
	References


