M SThAEERE - 2019452 A - 143 - 21 91

EXN A VAN N Y )i_/}
FRLAI A R S AR e AR A
FRZ A WA, k&, P, H
TE HEE R GRS R TSR T B NIRRT BE 2 S AR TR
S, BEARTSE 2, BTBE 25U 04X B SR B 5 3 Ry ISR A (A Ak AIMIKOR ) S R (A K
SR AT IR O 2 K E R ) B ST . AS TR 1 T BE S B e AR B Jr R [, 4 20T o 14

1EE R
ALK o B B (A
BRI R M R =

P A 255 o IR I, SR 51 Hi B 28 B 3 1 AEAE RS R A B AR, S RIR MU AN i 22pe ) s Rt
TS S 2, o, O AEAR 0 28 7 2008 i w0 S A0 SR H AR EUR NI R AR 58 5T 100049
4 SR MKV B A REAZ AT P Bh 1 A S R s Qe AR M i B S S Bl 2, BE4TA
L AR RS E AR AT AR T 2 R OB SRR R SR AR R FE A I I, HAREEAR PR il B (No.
B YN201802)
KR SRS FT L 5 B A WA Sh AU ere B A
FESES R741;R741.02 XHiFRIAES A DOI  10.16780/j.cnki.sjssgncj.2019.02.010 2018-12-28
ZEREZ, RIBNEL, v EE, S, SRS RTER i AR AR EE[]. s S PR 4, 2019, 14(2): 91-93, 99. BiFEE
e
xuyanghangtian@
T RE R GE e NV R G0 B Ar  %F A1 i RE D RESE e L (8] N T, (H T LAl 163.com

THERFEFRRE R BB 1l s (] A
AR IEF LU, BT D RE ) S5 B 2 XU
JiE 72 G0 UM IR R AEAE T o AT ART 58 K — 0 iy J 3 {2 4
i JEE B A0 M | TR 22 | i JEE A A AR A A 24 ]
FOBUM iy 2 A, 100 5 AR Bl RAER o AN W)
o RLIT B T RE DI RESZ A, S8 A I RARRIE 7T REAT
TE 285, (HIX 86 58 3 240 i e AU Ad I, 5
F W], rh A B AR A T JEE i SR 4% T E A
FL X TR R IR R A R S X T
PR T JE A A AL R RS — BRI PR B2 U DG 1Y
oo KL FM AN T RE SR 22 (unilateral peripheral
vestibular dysfunction, UPVD) i) #1550 B 0 4546
N TSRS S ASREENLE . TR, T RE ik
55 ) AR TE T BE 2590 v 1 0, AR 3 — 2P TR 52 T 4
PACEEDLH BAATE . HAT, A AR HT AL EEBL ]
AIIFFE IR AL TR D B, 47 EZE— 2L IR ¥ UPVD
F18y HA T B2 AR EEAIL ] 04 B KA R Tl R 1 i
TR M A TR BT JAE R 52 R i PR 2 U i)
ARICE B UPVD A Y A5 1RSSBS A URE A5
T HEATERA , AR X A RE AL B o

1 BIERES RHHEXILE

FFE W], UPVD AT A 20 @ 2ok 3 A s =X
S ABE FE TR

1652 32 238 1o 41 A et T A1 A 7R R
MR ASEI, BEFEIERIAFFTIE W, 52 B 40
Jt AR i E P 2 58 fik EL g PR AE RN ERE T L 1B R
TR R SZ B AT RE DI RE A5 R B SZ A AT Y
7J( N7 [3]O

T ] 2 — B 2 1 R B R A B, 3
B R AT S DUPVD AZ 46 1)

T A R 1) A QTR AN RN AT BE DI RER IR . A
PRSP A BE AR PR LA R T B 5 L ) 2, 5
PBEAR S AREGE R B S T R T B A I
SEARAE I, AN [R] S0 7 e 551185 V0 1 38 A L
RS ACHRE TR RE . /2 UPVD A h  laE 5
PRBEAEGEFS P P AR BT, e B AURE A A
KA T EEAEHS. @F7 B, UPVD B 1] LA
it et 2 > s 2 AT 3R B ) X AR 2 i A 55
W, AR A BRI E DD BE A IRGR B, AR B L, R
BAAS T B T P AR Rl 22 R G HAT AT Bk
LR Z 1

>3 SR R T [ — A BP0 AT D
Xt A OB, L R S8 A TH AR BB Mgk
PORHRE RN AR TR EAL . BIK
I 8 28 A T JE Ao 28 R 0 T BB I TR, {ELJ:
X Pl AL 7 iR AR AR TP R RO VR T A R
A B 1) R SRR 508 I AL 58 4 A
() o > IR S T 2 fk i I 615 10 L 4 5 S 14 % ¥
PG e LS FREATR , T35 17 2 P AR L P P 5
FA /K TS A 2 U A

(EAFTE R AR, ATRE DI REAY FE S 55 AN R A [
AR RE Ty 22 MG B A GE L | T IRAE
B REACEE R A4 1A L AELTEAS [ P9 T S5 Je
St =F AT G R RN

2 UPVDyREEAHE SR

1E UPVD Z2ME 3, — 07 22 D) BE R X LA it
JSCFR 5 6 T YA 94 Sy 19 7 T < — i PR T 2 ) R Dl
B S B[R0 T P A o 22T AT 38 R T
JEE P 28 A% HL T Sl AP 5 2 L T ) RE R
Bt BCTT B MR 3h 2 4F (Vestibular-Ocular Reflex,



92 Neural Injury And Functional Reconstruction, February 2019, Vol.14, No.2

VOR) . i =86 ST (Vestibular-Spinal Reflex, VSR)3Z 40t , ANRE
T RIS B TR E . X T Y 52 40003 5 80 T R s
FEIR 5 B IEAR  HHTIE AU SR Rl AL

RAE | ML S5 55 2P DR 2R B4 R] 5 R AN R i E D RE S 4
T JE B AN A AT E A 28 BB 5 5 By A1 R sz A% 2 SR T2
PR 1) 28 i S, S 5 SOBUIN i JEE o 2% P 355 Bl A
AT A L R T AR R BE A A ) ] AR i
BEMZEAZAL T ARR s RS - 1 T RUN AT BE A 2% i 58 H A
VR BOAEAE (AT E A 2% 1 AUR 2T 0] N AT JE Al 224
1 sk 2 TCIM IR PSR, O Hgk— 0 s ) 11 A
TUAAM N AN T BL P28 5T Y BTG B, 30 28 H A0 A =X )
T RN EE A 2R P TG B AN B o R i P 2 A L T B
AIAXSFRAFEEAAE , BB RN A R IRGE SRSt nL 2 R D
SR AEREAR A T B A KA [ SRR RN . SE
R 32 E U B o 28 A I Bl AN T A e 3, 7 S8 3 i I
BIRT B, A0 5 FR 2 Ry B ASAEAR " . WA IR Y 28 i
MEEFRSANES TR TERR I 2R AR 5822,

HPE B E DI REAZ A0 ) 2 B VOR 3248, 24 i3 1) £
%% KI5, VOR (W32 41 S BUIR 3 5 Sk s A UL, &85 L Al
RO R SR . AR TR SAEIR , SRR IRTE S Bl A 5 Jim
W, AT H AR BhASREAR” o B ASREIR 19 G2 ik 32 ZE A
T BB AT R AR T 208 R 1 R A4
R/ o SRR TR, HAVEEAR7E 2P,

3 BSKRE
3.1 HAERZTMEG AR AR

UPVD Sk, e Skt £ it il 1, SO0 B pe 22 A sr BD
Jo B I 4 A Ak B AL S N 33 S i I R i AU B . A
HIBEDRESZ 105 I E/INSE A, R0 B o 22 A2 491 BE R 4 Fos
Zif-268 FERP AT B LR, o Fos ZRfEA i) 2 h P
AT IR E i, Zif-268 FRIKTERINIG 3 d KB R, AISCIEIN Y
Tk FIAEGR T — R I YR B, 28 IR - R
128 3% F 1 (brain derived neurophic factor, BDNF) 4 Z2 {541
F -5 8 A AL W) Ak i (Manganese superoxide dismutase,
MnSOD) LA K 48 1441 J5i -- il 984 ¥R FE [K - (tumor necrosis factor,
TNF) -0 & B - B B2 73 % B it B F (corticotropin releasing
factor, CRF) i & /E PR F-45 33k By, [alin, R man
JHL /0N 52 I 4 25 20T A P A4 R 2 B 7, AT e R A0
AL, y- & 5 T R (gamma-aminobutyric acid, GABA) fE#i
LI Z U BEAN 2R R AR L GUE AL, R AN A B 2850 (g B
RURZ T LB T ™ T ), APk AT T AE 2 55 00
A AL S B SO S ETREA AR ) B S5 A LA TRl UPVD
HUHRZPay Tt TR
32 #HAERE

HE— Z YA Al SR A BERT T, 00 i # 28 TT X HR
DN Ri7JEE A 22 TC R iV TR AER >, [, SR JE P A o 22
TEReAT TR v SR A 2 T A 22 a8 o (A

GABA FIH &R ) S Pk R AR 3 2 5 2 i A2 AR B M 56, R
JE A 22 0 24 A P TH 9 5 mGIuR 1 SZ RS A OGP0, Ak, /NG
X Bt ) T B o 2642 H 3% St ) B o 1 PS8, FE =3 1 3R IR
FHTR SR B2 4o A% 1 LY S0 FB 28 B P RS IR T T
[z A=

AT LU Y SIS AR A2 F2 B OBUN Ay e Ao 22 4% LT B0 14 7
A, EERAE TP, F5E L RS 5 TS
SRR, ATAEOR X UPVD FEE 1 I S A 53 itk — 2B 0E S T
T BB A S BB ZEAE ] . BENSE 855X 5 i g i 48
JERZMEWI(6 d ) LR ZE M (3 HJE ) AT PET H14 . 455tk
TN e B R0 T B R A A R AT, R0 T A R
TR 08 . Alessandrini Z5006F 8 4 FiT B2 28 70 46 2
HAVEW (2 d M) LK ZRII (1 A JE )47 PET H4, 45 3 ow
ZM UPVD R R8N0 72 iz Joi 46 2 W £ S5 A1 A0 5 Pl 5
AR R R, LA &A1 A R I BRIk A SR
ZAXHE AT 225 o o, ol S A0 i 12 I B B o T 454
TTREE 21 5, 100 Ay 50 i B ot 2 A2 KT i B2 A% 1) 0
FHYES T35, AR 27 D R FE T 2 T3 ) e I Bl 4 ok 2 iy
REAREEI — Ry =X, BB o 2 bR R ) %) i ) RE A P16
B EfEE . L BRI EN TS5 ERENHsST
UPVD e,

TEML IR > |, % F UPVD 3 A I 254 i (R o ift— 2 3iE
ST T BRSNS S T RE R PR ACAET FR  Peter
AECIXE 10 B AT RE M 2 C R B E TR TR EIREF00m
(voxel-based morphometry, VBM ) , 45 5 i 7% XU Al Jz 0 28 A
A% B KA 2 o 20 A2 B 45 9 A4 ) (AR R K, 5 i T R I F 52
HH I E M A% D RE TG Sh B SR AR , E— RS T OB R e At 22
WAE B MERTREAC A TP IR A 4% T BRI . UPVD B B &
SER T LLIE i S AL 8 T R AR X AR AL A AE R
B . X T UPVD A2 451™ 55 A9 £ 3 (L e i) i bt e 22 53 DD B3
A5 R ), K I 45 K VBM 43 b7 & B, BN i E S
IR AR/ . # SRR SR S 2% F &
FL T 2l 2P (0 — b PP A0 s (R 2 S | 2
T B XU T JEE A4 A 28 s () G P-4

4 FHERE

UPVD 3 1 8 AR 3 2 ey S5 Ui E D e 52 15 - B LA
PR AT, N REN AL Sk T S AR AGE B R TR PR,
SHASRER AT M, 180 g 2o i RS AT AT SO
AR A M A T

YR AP i 3 2 T R G LOE R ST AR AR JRE 2R e 3L [
YEFRF , S [ ot 1 LRV (9 58 LA D e B AR AR 1T
fiE. BETERTTERM], 2 —FUgan st e mt , HLA 2 HAb e Y
BARTRAMZ IR AE A BRE ™ 2k UPVD S35 R iz D fiE 52
ot , ELAEJE I 6] P 52 40 1) AT IRE D REAN REAK S BRI 4R /K- 8 T
LR AT 5 2L, FLAC Sy BIRPLSE AR RS T AR A
e AR, FRAMHTRE DD RERY 3240 . AR I Z I R B,



AP S IEETER - 20194F2 ] - 144 - 2

TE T W/ BRI SE ARSE IS, UPVD H 5 K 1A g rhoc 18 8l
{a B2 TN B B, 22 W] UPVD & 3 08 Z Hb AR 05 K1k
TR AR, PR B AR ML T A5 3 i AR B 5T I
52, Helmchen 5 Peter 25 ™Y () fiff 5 14 & 8 UPVD B E M4 18
Bl X AR S R A B R T K AR S K . Hong %52
XoF O 15 i BE A 25 T0 5 B E AT VBM AMHT, R I UPVD 58 R 5
BRI T (R AR K,k st L B UPVD £ (1 AR
BB I R AR IR B 5 B B BT S AL T BB Bh B i, SRR R
EARHIBL

7 R AR 3 2 3 3 T B — 2R ) 114 K A o) 6 ik A b
VORGH F& 952458, QBRI Sk 3l AMEPEFR k38 KR 42 3l
PR 2 HR 2609, UPVD H & Y SN R E T RER & 58, L3k
KA K01 /R 5%, R VOR 3l B Z R4 A7 7E, (H MR
AT LT AR O 2, T ORI 04 A il SR m AR A (R
AN VOR i 557 451 , Wi Sk S A LAR 1442 B 1) Bh A RE IR o

UPVD i 3 il i Jse B A% A1 B AR o R A7 sh 4R
2% 8 BUBT AR A SR o SR, X R 9 & 1 B AR
o HLA H R R I8 B A KA A X/ 50 I I R — i
A RE TR KA T i ek . RS W A
YR T 1 FL I B T, 28 ) 3 ORI 1) AR, A
KIEFEIFAR T EEATEIN R o 17 B AR, i an BRI
38l Sk K R Iz B B P AR B HR S 5 R R s R A
A R R T B L S BEAER . X —
FR D1 0 K A A 2/ SR I 5 B3 o B R A b 1) =X
INLUEEIE T it A7 R F R D BB A 0t A 16 et 1Y
AR AR AR X SR s

5 BREWEGWMIATT SIEREGH TRERE
eV

AR AT IEE D RE 52 A0UR T 04 A= A B AR S o o i A R
Peft T S A A AR A, (R I D U A 25 a7 AR A 1T
B WP ACEL, M B LR B O ER A B TSP AR b
12450 ERAS I BRI A AT I e o) AR R E U, Al B A8 i
IREEE , % UPVD (B AT R 250016 7 A 25

LA A 22 X0UIE 5T 32 4 W, i I R A BB T e B 2 1 i
PREEA, AT dg s B A5 A7 e AU it 2, R Ae A Ui
AR T A (R i RS HB M A A TR I A AT Y
B DR AR A TR o A8 T I M) T JFL T ) RE K 2 A K
PRPERIIE, X UPVD FE 5 B 1 HEA i 8 e S FB il B

6 /N

BATBFFEH ], UPVD 8 % 350 o A A 5 AR g
(7 SR TRTRE AR RS , FLIZ5 90 TA Y7 e i e HE A AT B i A%
FEOREST . ERG, BT AR BT i, T LI AR R AR L
SR RTREAC L AL SR T 07 1O T B, (M e . % TR
R BIFSE b TR BN B , i 75 TR 13— 25 TR A it
TTHFST i

93

S Tk
[1] Curthoys IS. Vestibular compensation and substitution[J]. Curr Opin
Neurol, 2000, 13: 27-30.
[2] Lacour M. Restoration of vestibular function: basic aspects and
practical advances for rehabilitation[J]. Curr Med Res Opin, 2006, 22:
1651-1659.
[3] Travo C, Gaboyard-Niay S, Chabbert C. Plasticity of Scarpa's
Ganglion Neurons as a Possible Basis for Functional Restoration within
Vestibular Endorgans[J]. Front Neurol, 2012, 3: 91.
[4] Angelaki DE, Cullen KE. Vestibular system: the many facets of a
multimodal sense[J]. Annu Rev Neurosci, 2008, 31: 125-150.
[5] Cousins S, Cutfield NJ, Kaski D, et al. Visual dependency and
dizziness after vestibular neuritis[J]. PLoS One, 2014, 9: ¢105426.
[6] Horak FB, Nashner LM, Diener HC. Postural strategies associated
with somatosensory and vestibular loss[J]. Exp Brain Res, 1990, 82:
167-177.
[7] Lacour M, Barthelemy J, Borel L, et al. Sensory strategies in human
postural control before and after unilateral vestibular neurotomy[J]. Exp
Brain Res, 1997, 115: 300-310.
[8] Macdougall HG, Curthoys IS. Plasticity during Vestibular
Compensation: The Role of Saccades[J]. Front Neurol, 2012, 3: 21.
[9] Cohen HS. Disability and rehabilitation in the dizzy patient[J]. Curr
Opin Neurol, 2006, 19: 49-54.
[10] Balaban CD, Hoffer ME, Gottshall KR. Top-down approach to
vestibular compensation: translational lessons from vestibular rehabilitation
[J]. Brain Res, 2012, 1482: 101-111.
[11] Newlands SD, Dara S, Kaufman GD. Relationship of static and
dynamic mechanisms in vestibuloocular compensation[J].
Laryngoscope, 2005, 115: 191-204.
[12] Olabi B, Bergquist F, Dutia MB. Rebalancing the commissural
system: mechanisms of vestibular compensation[J]. J Vestib Res, 2009, 19:
201-207.
[13] Gustave DDS, Gestreau C, Tighilet B, et al. Fos expression in the cat
brainstem after unilateral vestibular neurectomy[J]. Brain Res, 1999, 824:
1-17.
[14] Horii A, Masumura C, Smith PF, et al. Microarray analysis of gene
expression in the rat vestibular nucleus complex following unilateral
vestibular deafferentation[J]. J Neurochem, 2004, 91: 975-982.
[15] Liberge M, Manrique C, Bernard-Demanze L, et al. Changes in TNF
o, NF kB and MnSOD protein in the vestibular nuclei after unilateral
vestibular deafferentation[J]. J Neuroinflammation, 2010, 7: 91.
[16] Lacour M, Tighilet B. Plastic events in the vestibular nuclei during
vestibular compensation: the brain orchestration of a "deafferentation" code
[J]. Restor Neurol Neurosci, 2010, 28: 19-35.
[17] Dutheil S, Brezun JM, Leonard J, et al. Neurogenesis and astrogenesis
contribution to recovery of vestibular functions in the adult cat following

reflex

unilateral vestibular neurectomy: cellular and behavioral evidence[J].
Neuroscience, 2009, 164: 1444-1456.

[18] Johnston AR, Him A, Dutia MB. Differential regulation of GABA(A)
and GABA(B) receptors during vestibular compensation[J]. Neuroreport,
2001, 12: 597-600.

[19] Vibert N, Beraneck M, Bantikyan A, et al. Vestibular compensation
modifies the sensitivity of vestibular neurones to inhibitory amino acids[J].
Neuroreport, 2000, 11: 1921-1927.

[20] Darlington CL, Smith PF. Molecular mechanisms of recovery from
vestibular damage in mammals: recent advances[J]. Prog Neurobiol, 2000,
62:313-325.

[21] Pettorossi VE, Dieni CV, Scarduzio M, et al. Long-term potentiation
of synaptic response and intrinsic excitability in neurons of the rat medial
vestibular nuclei[J]. Neuroscience, 2011, 187: 1-14.

[22] Bense S, Bartenstein P, Lochmann M, et al. Metabolic changes in
vestibular and visual cortices in acute vestibular neuritis[J]. Ann Neurol,
2004, 56: 624-630.

[23] Alessandrini M, Pagani M, Napolitano B, et al. Early and phasic
cortical metabolic changes in vestibular neuritis onset[J]. PLoS One, 2013,
8: e57596.

[24] zu EP, Stoeter P, Dieterich M. Voxel-based morphometry depicts

(F#55 99 11)



AP S IEETER - 20194F2 ] - 144 - 2

adolescents[J]. Semin Pediatr Infect Dis, 2005, 16: 17-23.

[4] Kurt-Jones EA, Chan M, Zhou S, et al. Herpes simplex virus 1
interaction with Toll-like receptor 2 contributes to lethal encephalitis[J].
Proc Natl Acad Sci U S A, 2004, 101: 1315-1320.

[5] SleiisHe, B/ —SUILARXT TLR4/NF-B {553 2 M 1O F 52 ke
D] M Bt STIRE R L, 2017, 12: 48-51.

[6] Medzhitov R, Janeway CA. Decoding the patterns of self and nonself
by the innate immune system[J]. Science, 2002, 296: 298-300.

[7] Moresco EMY, LaVine D, Beutler B. Toll-like receptors[J]. Curr Biol,
2011, 21: R488-R493.

[8] Takeda K, Akira S. Toll-like receptors in innate immunity[J]. Int
Immunol, 2005, 17: 1-14.

99

[9]1 Zhang SY, Jouanguy E, Sancho-Shimizu V, et al. Human Toll-like
receptor-dependent induction of interferons in protective immunity to
viruses[J]. Immunol Rev, 2007, 220: 225-236.

[10] Svensson A, Bellner L, Magnusson M, et al. Role of IFN-o/p
signaling in the prevention of genital herpes virus type 2 infection[J]. J
Reprod Immunol, 2007, 74: 114-123.

[11] Sgrensen LN, Reinert LS, Malmgaard L, et al. TLR2 and TLRO9
synergistically control herpes simplex virus infection in the brain[J]. J
Immunol, 2008, 181: 8604-8612.

[12] Akira S, Hemmi H. Recognition of pathogen-associated molecular
patterns by TLR family[J]. Immunol Lett, 2003, 85: 85-95.

(AR it )

AR LA AN A At E At Eat Al Fat KAt K al Lalt Fat K al Lal Fat Fat Fal Fat Fat Al Fat Fat Al Falt Fat K at fal Fat K at L al Fat Fat K al Fat Fat Al Lal Fat Fat LAl Fat Fat LAl Falt Fat K al Fal Fat K al LAl Fat K at Lal Fat Fat K al Falt Fat ¥ al fal fat Y

(#5593 T0)

central compensation after vestibular neuritis[J]. Ann Neurol, 2010, 68:
241-249.

[25] Lacour M, Helmchen C, Vidal PP. Vestibular compensation: the
neuro-otologist's best friend[J]. J Neurol, 2016, 263 Suppl 1: S54-64.

[26] Suh MW, Lee HJ, Kim JS, et al. Speech experience shapes the
speechreading network and subsequent deafness facilitates it[J]. Brain,
2009, 132:2761-2771.

[27] Eysel-Gosepath K, McCrum C, Epro G, et al. Visual and
proprioceptive contributions to postural control of upright stance in
unilateral vestibulopathy[J]. Somatosens Mot Res, 2016, 33: 72-78.

[28] Helmchen C, Klinkenstein JC, Kriiger A, et al. Structural brain
changes following peripheral vestibulo-cochlear lesion may indicate
multisensory compensation[J]. J Neurol Neurosurg Psychiatry, 2011, 82:
309-316.

[29] Hong SK, Kim JH, Kim HJ, et al. Changes in the gray matter volume
during compensation after vestibular neuritis: a longitudinal VBM study

[J]. Restor Neurol Neurosci, 2014, 32: 663-673.

[30] Manzari L, Burgess AM, MacDougall HG, et al. Vestibular function
after vestibular neuritis[J]. Int J Audiol, 2013, 52: 713-718.

[31] Lacour M. Betahistine treatment in managing vertigo and improving
vestibular compensation: clarification[J]. J Vestib Res, 2013, 23: 139-151.
[32] Tighilet B, Mourre C, Trottier S, et al. Histaminergic ligands improve
vestibular compensation in the cat: behavioural, neurochemical and
molecular evidence[J]. Eur J Pharmacol, 2007, 568: 149-163.

[33] McDonnell MN, Hillier SL. Vestibular rehabilitation for unilateral
peripheral vestibular dysfunction[J]. Cochrane Database Syst Rev, 2015, 1:
CD005397.

[34] Hillier SL, McDonnell M. Vestibular rehabilitation for unilateral
peripheral vestibular dysfunction[J]. Cochrane Database Syst Rev, 2011, 2:
CD005397.

[35] Brodovsky JR, Vnenchak MJ. Vestibular rehabilitation for unilateral
peripheral vestibular dysfunction[J]. Phys Ther, 2013, 93: 293-298.

(AR it )



	20190210-01
	20190210-02.pdf

