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Abstract Sleep disorders have a high comorbidity rate with vestibular diseases. The results of some small
sample clinical studies have confirmed the effect of sleep deprivation on vestibular function. However, the mecha-
nism of the effect of sleep disorder on vestibular system is still unclear. This article analyzes the possible mecha-
nism of the effect of sleep disorders on vestibular function from the aspects of neuroanatomy and neurotransmit-

ters, and summarizes the relationship between sleep disorder and benign paroxysmal positional vertigo, Meniere’s
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disease, vestibular migraine and other diseases.
Key words

tibular migraine

I MRS 2 A ) ) 3l S RE L o5 N R AR AR 173,
L 3R JER 0 A R B 5 977 A0 D R ) 9 Y 40 i
A it K2 4 ) T2 B8 T K A AR A e A A
1 R i N A U T = = T | SN
2 NG MR SSRGS AN RIS KR
e PR BT T 7% o B 50 B0 I I B . MR
BB T RE 4k K T K s L BE R RS I IR 5 B A
e IR T IR 2 3k 2 S5 N0l IS ElE —FH IR AF
THRLEPIRE Z o AR A VR 7 B X 2 L Ay
JERI I E W Al Sk T 2 B S B DL 1 B 0
IR L b 5 -5 B B o 5 22 18] 1) 5C 28, 5 A7 B 1 %
IR KRG HEIZ ST . A SO i ) B o 2 3
J3E 7 T 3 A B B e 15 o T S 24 B 572 W) #) AT BE AL A6 o
I X B B o A 5 R PR O A L M JE IR

e EFE A AMFEEN0:8217115D)

"L R SR F = E R F SRR K F AN M ,510630)
P K F W = E AU A

BAEEH . E AW, E-mail : zxiangl@mail. sysu. edu. cn

sleep disorder; vestibular function; benign paroxysmal positional vertigo; Meniere's disease; ves-

0 T P O S R S 0 1Y G R EAT LR IR
1 ERPIRSHERSHEXEIEN

ARG PR A HP AR 1) DX o . A SOV A )
2 b 7 AR A B R AL T e B2 AR A A 28 B Y b 2
T 20 A4 38 A8 T — A DXk T 8 O il 28 Y R i
5 5 ) H Al A DX AR R RE AR L R R T K
B2 B AR BT X8R Can s ) 2z Rl B A B4R
FH o A By bt 25 368 J5T 79 R B 5% 1) o7 Kl A 7™ A% 1) 8 4
T S 0 A B R R 2 R D) R TR HT RE R R
1E 8 38 5l 5 DL A %R AT 4y
1.1 T

T Fe BT R B TRAL 58 3 i AR AR . B
FRCT S 8K 0 38 X 1 #% (suprachiasmatic nu-
cleus, SCN) [ #f 28 41 B A4 AT T2 O QO 2 8 1Y
15 125 LA ol B I 050 R ) 300 JE 2 0 o A
AT DL 5 5 0 22 X L Horowitz S50 ff F 5
i o 1 75 B 0] 5 L — L JE M 48 o0 A 0 & 5%
il 38 % 1 ik SCNL#F TS 5 B A E .

I RS AR L ST TR L 0 . B BIB9S I M F S [0 ). W PR - o Il e Sk 3540 ) i L 202438
(9):866-871. DOI:10. 13201/j. issn. 2096-7993. 2024. 09. 018.




509

T AR, 45 HIR RS 5 15 T M 1P B 2 19 S TR P A 5 + 867 -

1.2 i

Fr i 56 24 DA 32 230 B L Q0 H 0 LR E
S5 B M B 2 B AE B AL 3k ol . B TR PR R B
B I A 5 BR . RO AR 25 0 B AT 0E R 4L (as-
cending reticular activating system, ARAS) 7£ £ 4~
rh A A, CRLAE Fe D vp A 78 3 T R PR 3 B e A
350 AT A o i ) 5 405 T B 2 5 o) N 28 A Vi T
R I B5F ) 1E R DR . ERTRE R G, Xk
S R[] PRI v R T B, — SR B IR E (B Y
e i #2800 25 16 R R MR L T RE B R A A
A F R TR NIRRT ik 2 Xk B IE
W2 5T RSS2,
1.3 T

0 38 3t 5 R F I A I 2R L A 1 R B A S
W1, LT KT B R BRE PSR BT E R SR 2R
—RAERI PO, Bk AR ENE M B RA
B G T R 2T 2 B B X O R BE A R L R = )
HOAK, AR AR e, P A A T A B BT E S
3 2 P R A s ) S AR A RN e i R S
Hol , SEE K IR B R A2 5
2 EBERSHERFHEXNMHEIRER

it 2 358 JBT A AR EL AR A AT A O A ™ A%
PR R S PRI A BE R Rl D) e, Hoh R (A
JefE i i ST E R R B VKRR . ENERS
Hrhixiz shiE il 41 2R YAl TR IR R B2
]z N TR IR IT
2.1 B#HE

B AR (Orexin) &I T T Ik S /55 15 5 F
P T T B P O S /NI 1 R ¢ S [ £ il N 5
B H A e RRAS B N 43 A RO 1L A8 D) RE
RIEVER

rHX I JEE 2R G2 AR WL DA 9k g R 325 42 o b i
SCERAE NS, AR AL A A R 0 R BE S A% (lat-
eral vestibular nucleus, LVN) , ' H#Z 518 L
RI5K 7 o DL 4k 47 2 S5OR 5 32 2l o A2 v DAL 2 i
WA B As 4L . Zhang M BN T BHEK A i
BRI ZEOXDMEHRR 2 ZRO0X2) HiE
ALK B BT T 3 Bl v AR i EE A A (LVND 1Y
oo, SR L BUSE R R B R PR ERER
e RG2S 5 RARIZ AT 0 B . W R R
) i 25 fife ) 2 A AL R R B AR 2R
15 B G5 AE IR S AR 22T /DN R R JEE Bl A%, B
22 N Bl B AR AR A T M 48 S e

I R A 5% 38 o W% 16 1) 5B #F 24 b i HIR S
FFHE AL AL, K 24 h BEIR R RS
A I 2 0 57 R S L 53 AN AT 9 A i
Xof it B AT N EA T 2 5 I 4o B A B 2 L W i £
e Rl A AR/ G 51 BT RN e o D W w2 V3
BrA 2 AT B . B B R 25 51 E B BRE K- I

A B 2 B IR ) 5 e A AT 1 e 7 9 55 A i B AT
FE AR AR P DA 553 e RS ) < % A AT 68 0 B 458 5
5T &I, 3, 3-T 2 3k — N i (3, 3-iminodipropion-
itrile, IDPN) 5 5 XU Aif B2 453 475 ) /) B 3 B 1 32 3l
Befd I HEAT T B OXA frid # 4 o0 i B0
BEFEHINUY, BRERZAE 1 B SN SB334867
fEWfE 72 h WA T /N IS G . xR
NERERSH VARSI AN AR E
AT B AR AN JEE 2 o L PR R — D A T A AR
FAEH T 0 BE R 28 oo HE T AR LR 5K 7 5 R B 5
AR B IE S8 B R M oo iy ik B 5 LIRS Bh
AR B LL, BT DL HE D . 7 R I R 2 AR
BN TR A, 51 R AR K
AR TR BE P 2 A%, 5| R L 2% Ay 1 1 5, 3 5 UL
Rk T, 30T AR RE T R 98 .
2.2 4l

HRERESZAR T2 3 A T W FL 3l ) 0 rh AR pf 2
RO, A 38 A S TP RO 28 R GE e 22 T TR P
PR 208 7). 2H e e R 22 T ML IR E 6 T T B i
Ja DX ) 2575 F 3k Rk B (tuberomammillary nucleus,
TMN) , H AR 4 JL-F- 43 A T KM 09 P A7 X8
2.2.1 #Mefeseme T —AUHdli i ¥ (H1
ZARAEBHRD WEF A RIEM Al aEca RS
P B MR I ARk R L ) L AL R p e A2
KA REMETTHEARN IRASABRED
SMUE Bk, DA Rk B &R v T R (v-ami-
nobutyric acid, GABA) B{ Z B B #f A9 & )i 7
fig o=t A R H A At UK BEAZ AN raphe T A%
MR L F 45T 7Lk & . Thae b, iFos &
BRAEPY AR ER E27 58 i HoE TMN 4 i pf
22 JCHET A HF v L A 3 B A A 50 5% B
WA 2 IR 2 TMN I 38 1 20 e b 28 o0 09 ik v
R R R B R o M Y v Y, 2Rk BT
S = v o R o VS DTN (S I g
Ji— i, — S S R TS S E T
i 0 BT T S AR i DX A A i AT 2 R R
HH A MR B AR R X — Bt s i T
SV
2.2.2 PKAMRARSSEIERSE HAKZS S5HE
P TTIEPE T C 2l . 2 e o ey H
M H2 Z RN 5K BUATEE - N Mg oo L,
I FL3d i ) H3 sz R 2 it A 5 i A B B
Z 5 A R

Il R b B 22 A0 3R 97 25, B9 A I 41 ke 9 1
. — 71, Lis ] H1 2R $E B . 28 i 57 B
I8 /U 2 Bl 18 B S S BT B, = R IR A A L O — T
AT, AT DA A At =197, —Ff H1 32 44 55 3% 3l 5
K H3 SZARFEBUH L A2 2 4 Bl B 0K 3% 10 3 B =
HREAR o X — 8 J& 09 35 J5 N 3% Qe i R e e R



+ 868 - s IR - 45 A e Sk 351 0 ) 2%

% 38 &

T Y 5 S5 ek a2 2 P e T 410 o JE R 2 A Y
IR o A5 T 000 I JE 8 A 2 A Y R R D L T A
Al R 7T o 30 AR P RO T JE Al 2 A A A A )
b BE DAY 3 A0 IR B PN P A, PR A At WD YT Y
YEFIBLH T IMAF A HLAR A 0 o B, e R o fR 3
I sk B 5 P A R
3 EIRFIFSRIEIN&E

I HR A A 2 1 22 B K {5 ) A1) st P L 2 &2
Tl it R T A ) 85 R o 2 XA B AR ) — A R S ft
R, A& P E AN B R
15 FE 7 LA K A ol A B T 2 1 A5 B IR e i 75 & AR %
H#r b . T4k W 58 IR A A1 1 B AR 35 55
O AR R G A 22 ) YOG 2R, SR A T I R R <
5T BE R G R WG AR X D UL FRATTR B Al 43 by
i I %1 35 5 AT E R R A T BRI AR AL

T MEIR I 2F S S ETBE R GE . B ME RGN
H5 AR I AR o A b AT A 3 A 32 3 A M o 9
0 B TR R A5 e, R AT R X R A R A ik 1Y
A R P Bl 45 A P 1 3 e IR, g RAE W 3R B
Ry VA A, UL ) Ry B . R AT s LR
) 1) J7 125 OF Al B B % 3 05 OE RN R RE D BE .
16 B BPEAT 24 h MEARF TS # S L HEH R
BV T T At AT] 0 ST A A R fE T 055 5 AR TR A 4
XT38 4 - AE S AT A E LR 5 A LA (ves-
tibular evoked myogenic potential, VEMP) [y iF
A, J& B HE (8] AN 4 Bk 38 50 0E R R AR B O
DI S5 Rk W BRI R S5 R g R k4 T2k

YR LTI HE R 458 R BE AR P X 7E 45 0 AH B EK
F, O BEIRH SRS M E RGPt TR RE. FESS
T N T F 0 P A AR 25 A BE 2 5 AR
555 TR I Ao A A RE D RE ) R R AEAE . TR
I 38 Z BAFTET 2 (M 2K & b AR 2H i &R 52
KRBMAE LB EM . R A fh&otm K
BP9 P00 R 470 T JE P 28 T AR S 4

ST AS MR VT ARG R L3R 97 W RE MRS )T
Zs AW AR T WX 4 e &R 5, 890 H7E B
I 340 25 52 1) 17 2 R 496 v A A I BIL D . R 5 & A
/1N BB VR A T A0 T DX 8l A s B
PN | N (1R i R4 e ] I vl B
F14) 2 Pl e, JFE b A B I 30 25 114 /0 BRUR PR AN AR T
) 5 YA T 2 ek B R R 3 0, i HL R L E R
G5 1) 4 i U R A AR Y L X — B R L e 1
Hh B BR T 2 5 M B R 2 0T AT E AR 4 5 e 4 Rk 52
R o MR B RS 5 20 i R T s 2R A0 T A% A w1 T AR
FHAIL R BV | A w22 Ao 28 A% J) Bl 20 i 5 7 % R 1
Jns AR T H 32 44 {9 00 i JE 28 A%
I XS R S R HE BV A B HBE AT . M AT 40
Sy B FIR ) 25 F 2 i 5 2 0% BGOSR XS B 7 D
PRI LA R LA B G IE 3 AR IR 125 5 B 9 3k 2=

JEE 38 T 5 LK B IR R 2F 5 VEMP 2 75 5 8] A X #R
FRIGIN 5 AT JE P 28K R A I L OE TRTE - B
oG~ R AL i TMIN P A B A o 114 O i ity
HDC mRNA K35 #9380 DL 55y 255 ] DA
T« W B SR 25 3R T IE R R AR T R, SR A dERE
b P EE AR AT e 9 L S R 4
o 8 IS 32 i 2L e ot S il 2% 35 b R, 4 B
s Y fin 2 B 5 ik 38 M L O T R JE A% Y 5 il JS
H1 AZ A4, ol A28 Hif e P 28 A% 0 24 A 1 T 5 1 S X
FRAGT A7 845 . 3 30 L0 A DG T 2 A5 A 1Y 5
4 ERERERMEAUMNEEEZS

R B & PE A7 B M % % (benign paroxysmal
positional vertigo, BPPV) , & R “ B A E”, J& —F
AR 5 I3 1) 19 3k 67 AR AR I R L LA IR BB R AR
) 266 T P A R AE P IR 520 I TR R AF 19 B 5 UL
{4 A1 JE) 1 i g
4.1 BPPV 35 - A [ e JBE A B HIS B A

I PR |- 28 5 il ] DE 2% % B HIR 5 = 95 %l i K M
Z SR K (polysomnography, PSG) 3 ¥l B &
FIREAR SN . FIA%DY KB BPPV &3 e IR i &
TR MEIRGEA AL, FE AL dIRIT G B E
W15 0 8 I AT 4 T 5 78 2 0 1 — T BA 97 BF 5 o
KRBT E Kk BPPV BE I HER T L 2 T X R &
B I A D DR RT DL LA O THR iR R . E %S,
T HZ 2 RAE A 7] FUM A, BPPV BB 255 % H O 75
WRAE XM R WAATE S S EMELL AR, &K
BPPV (1) f8 #3023 28 45 08 X 3 A 1 25 28 1k
TR N B ] BE 2 5 BRI B A S HOR L BPPV
SRAAS AR 5C . PR A 0 B R B ) 5 AR b 2
FECk R HR AN TR s R AT S BORE
B0 B 5l R B 30 A (7 B I, ™ B 52 M B IR 1 R R
g8
4.2 [EIRERGE BPPV REM G K&

Bashir 299 %t 69 i & #E 4T 7 4 00 BE Ui &
B R BRI T PN LR BPPV AU . R BE
FEPREL 7 IE K 6 AR YT A, TT e T SR AR T &
25 HTEEDNREZ AL kM 51 & BPPV A9 & . Shih
RN AT T — A A M G L TN BE Y BA B B 5
KWEE BPPV (1 & A 2% W E W W 387 457 1 e HIR: s 7
(non-apnea sleep disorders, NSD) i) £ 3 & 4= BP-
PV R BEE . 7E AR ZRAY Y NSD Hr 18 1 2k ik
(1 BPPV XU 5 ey » W 2 i JoT 1 B IR I 4 L 2
MR . HEDN AT R A AL R . TE RN B AR ) 25 A S AT
JEE MR ST B8 AN oF Bk A 23 i 4 I NSD A R 2
5| RS T ) B R A 5 B IR B A5 BT (BT e - 2 -
R NS L OR R 2SHE ERER AE ERA
FER b B 2R R A0 M R R AR Az AR (i
ADRB2) I3 15 #% [ 7 (NF)-«B A 5 1 49 0 F T
M IRE A 5 00 50k 3 IFN I 07 B N (IRG) 2



509

P o 45 MR s 5 P O 5 ) SR R P F 5T

+ 869 -

P B R AR E A DG B A0 B E RN, A
g RSN . T RE D) e BE AT AR 2R RE AN
5y W I fiE 2K AL BN b J& BPPV Y AT fig K R
R,
5 ERERSSERIRR

M JE 359 2 — i S DRLAS B A L DB K % R OK R
2 BRI (4 P 0 I DR 3R B R A M R
P s PEWT ) T R B R (al) B ) ik R

T S 3 A DT 2% 4 B DR U R 4 KR R T,
e N ~ IV 39 8 38 A0 i IR B o, 45 R IR R i e 12
I R A AR R R AR, T EL AR & R AR IR £ R
IR B 5 & A %6 8 . Nakayama 560 i H] 2 i
0 P& 73 M A 35 R8 38 %) B IR A 400, & A )2 3
FECE 1) B G ) A2 K, il = R B R IR Y B, i T
A A8 R A BH 2 M B AR 0 R BT 455 4% A AE (ob-
structive sleep apnea-hypopnea syndrome, OS-
AHS) . Pt X T4 )¢ 35 0 1Y 8 35 N ) B O 3 At
Y B B [P) R, e 30— T AE 5 B - g )2 50 B 4 4b
JE L A 40 AR A A SR IR %5 U0 AH o2 B9 AR W A 3t R
PERI 8% i5, CLOCK & 3kM*, 3 26 5L P iy ek
AR A] R 2V TE AL .

OSAHS 2 — Fi 75 4F A Al 5 5 LAY i iR
o 58 0 » LR R B IR P s 52 R A 1) WP I B 45
IR LA B pl s R G 8 B LR A S (R R B A R
A, Kim Z7 % OSAHS & dt47 9 4ERE V. 15
F OSAHS 2 & B9 (19 & 93 52 30 % BR AL 3 i,
H B E AR (45~64 F) Y OSAHS & KM
Y R A, XTI REZ T OSAHS 34 im 1
SR I 3K T SRR I SRR IR T I ok R R A AR S
M5 M JE 3 1Y & AR, dEm XA OSAHS
RO JE 35205 B B (UHFH CPAP 6T . K BT 1 fil 3=
R, 5 T A W G s ), XA 4 AR O A T 3R 1Y
TG HR AL TOR R
6 ERERSIEMRLE

A B A Sk W (vestibular migraine, VM) IR R
I R UL B B 4 R . OF 90 K 900 R o A 23 51 R
VM By % E. Tungvachirakul Z£°% 38 5 %F 167 fif
BEMI K VM 5 HEIRA 2 R IRAE 2 (8] 47 7F B
F. 24% VM H & MR B 65, Beh &5 [0
PR T 131 Bzl VM B9 53, &k P10 R AR 21 25
S R 2 IRl B—5 2 R 3 B K BIRIE S5
. Liu 2602 g MR AR T KA VM B &0l
W E A VM R E. BRILZAM, VM /5
o B B A o DA 2 IR AR PP R B 45 T R IR i U s
ik 4 e I i 208 0 Sy 32030, 36 B oM 3¢ Ti] e BRS J
2, AMERME . 2 SEmEY , BEHR fE AR5 & VM, VM
R A AE B AR B A, TR RO MR BRI X
VM BEBR T #6475 B2 97 A, B B ) 45 38 @ &
UL, o BE AR IR A0, U) W% M 1 2R . Roberts

SEUV s TR IR IR 0 0 Y VML R A2 B AL
S P S R 0 S e A% /0N 10 B T R HIR A5 N T I RE
PR A Sk 9 28 5 0 T

MEEMR A EE YA PR EER 15 rh o

S % 3k

[1] Liew SC, Aung T. Sleep deprivation and its associa-
tion with diseases-a review[ ]J]. Sleep Med, 2021, 77 :
192-204.

[2] Peplow M. Structure: the anatomy of sleep[ J]. Na-
ture,2013,497(7450) : S2-S3.

[3] Hastings MH, Maywood ES, Brancaccio M. Genera-
tion of circadian rhythms in the suprachiasmatic nu-
cleus[J]. Nat Rev Neurosci,2018,19(8) :453-469.

[4] Horowitz SS, Blanchard JH, Morin LP. Intergenicu-
late leaflet and ventral lateral geniculate nucleus affer-
ent connections:an anatomical substrate for functional
input from the vestibulo-visuomotor system [ J]. J
Comp Neurol,2004,474(2) :227-245.

[5] Brown RE,Basheer R; McKenna JT,et al. Control of
sleep and wakefulness[J]. Physiol Rev,2012,92(3):
1087-1187.

[6] Schiff ND, Giacino JT, Kalmar K, et al. Behavioural
improvements with thalamic stimulation after severe
traumatic brain injury[J]. Nature, 2007, 448 (7153) ;
600-603.

[7] Wiener SI. Head direction cells and neural bases of
spatial orientation: synthesis and future perspectives
[M]//Head Direction Cells and the Neural Mecha-
nisms of Spatial Orientation. The MIT Press, 2005:
459-470.

[8] Lai H,Tsumori T, Shiroyama T,et al. Morphological
evidence for a vestibulo-thalamo-striatal pathway via
the parafascicular nucleus in the rat[J]. Brain Res,
2000,872(1-2) :208-214.

[9] Kotchabhakdi N, Walberg F. Cerebellar afferent pro-
jections from the vestibular nuclei in the cat:an ex-
perimental study with the method of retrograde ax-
onal transport of horseradish peroxidase [ J]. Exp
Brain Res,1978,31(4):591-604

[10] Miyamoto T,Fukushima K, Takada T, et al. Saccular
projections in the human cerebral cortex[J]. Ann N'Y
Acad Sci,2005,1039:124-131.

[11] Cutler DJ, Morris R, Sheridhar V, et al. Differential
distribution of orexin-A and orexin-B immunoreactivi-
ty in the rat brain and spinal cord[]]. Peptides,1999,
20(12) :1455-1470.

[12] Angelaki DE,Cullen KE. Vestibular system:the many
facets of a multimodal sense[ ]J]. Annu Rev Neurosci,
2008,31:125-150.

[13] Molina-Negro P, Bertrand RA, Martin E, et al. The
role of the vestibular system in relation to muscle
tone and postural reflexes in man[J]. Acta Otolaryn-
gol,1980,89(5-6) :524-533.

[14] Zhang J,Li B, Yu L,et al. A role for orexin in central



« 870 -

s PR B S M e Sk 354D R 2

% 38 &

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

vestibular motor control[J]. Neuron, 2011, 69 (4).
793-804.

Peyron C, Tighe DK, van den Pol AN, et al. Neurons
containing hypocretin(orexin) project to multiple neu-
ronal systems [ J]. J Neuroscis 1998, 18 (23): 9996-
10015.

ZEVER L, W SUAR. 24 h B BRI 25 X AT A7 BE D Y 52
W L], o AT O B 2A R4, 2008, 17(5) : 447-448.
Olsson M, Arlig J, Hedner J, et al. Sleep deprivation
and cerebrospinal fluid biomarkers for Alzheimer’s
disease[ ] ]. Sleep, 2018, 41 (5): doi: 10. 1093/sleep/
zsy025.

Pan LL,Qi RR,Wang JQ,et al. Evidence for a role of
orexin/hypocretin system in vestibular lesion-induced
locomotor abnormalities in rats[ ] ]. Front Neurosci,
2016,10:355.

Orzel-Gryglewska J. Consequences of sleep depriva-
tion[ J]. Int J Occup Med Environ Health, 2010, 23
(1):95-114.

Koyama Y, Takahashi K, Kodama T, et al. State-de-
pendent activity of neurons in the perifornical hypo-
thalamic area during sleep and waking [ ] ]. Neuro-
science,2003,119(4):1209-1219.

Brown RE, Stevens DR, Haas HL. The physiology of
brain histamine[ ] ]. Prog Neurobiol,2001,63(6) :637-
672.

Saper CB, Scammell TE. Lu J. Hypothalamic regula-
tion of sleep and circadian rhythms[J]. Nature, 2005,
437:1257-1263.

Ericson H, Blomqvist A, Kohler C. Brainstem affer-
ents to the tuberomammillary nucleus in the rat brain
with special reference to monoaminergic innervation
[J1.J Comp Neurol,1989,281(2):169-192.

Huang ZL.,Qu WM, Li WD, et al. Arousal effect of
orexin A depends on activation of the histaminergic
system[ ] ]. Proc Natl Acad Sci U S A,2001,98(17):
9965-9970.

Huang Z1..Sato Y. Mochizuki T, et al. Prostaglandin
E2 activates the histaminergic system via the EP4 re-
ceptor to induce wakefulness in rats[J]. ] Neurosci,
2003,23(14) :5975-5983.

Yin D, Dong H, Wang TX, et al. Glutamate activates
the histaminergic tuberomammillary nucleus and in-
creases wakefulness in rats[J]. Neuroscience, 2019,
413.:86-98.

Mignot E, Taheri S, Nishino S. Sleeping with the hy-
pothalamus: emerging therapeutic targets for sleep
disorders[ J]. Nat Neurosci, 2002, 5 (Suppl): 1071-
1075.

Zhuang QX,Wu YH,Wu GY,et al. Histamine excites
rat superior vestibular nuclear neurons via postsynap-
tic H1 and H, receptors in wvitro []]. Neurosignals,
2013,21(3-4):174-183.

Torrent A, Moreno-Delgado D, Gomez-Ramirez J, et

[30]

[31]

[32]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

al. H3 autoreceptors modulate histamine synthesis
through calcium/calmodulin-and c¢AMP-dependent
protein kinase pathways[ ] ]. Mol Pharmacol, 2005, 67
(1):195-203.

Fukuda J,Matsuda K, Sato Get al. Effects of betahis-
tine on the development of vestibular compensation
after unilateral labyrinthectomy in rats[]]. Brain Sci,
2021,11(3):360.

STERR B B TR Ik B L AR R AR ) 5 X IE R OBUAE A
T D1 BB 2 0 5900 2 WS LT ], v il R 2 2m 4l (BR 22 R
2FRR) .2022,43(5) :807-817.

Strecker RE, Nalwalk J,Dauphin LJ,et al. Extracellu-
lar histamine levels in the feline preoptic/anterior hy-
pothalamic area during natural sleep-wakefulness and
prolonged wakefulness:an in vivo microdialysis study
[J]. Neuroscience,2002,113(3) :663-670.

Qian SX, Wang YP, Zhang XL. Inhibiting histamine
signaling ameliorates Vertigo induced by sleep depri-
vation[ J |. ] Mol Neurosci»2019,67(3):411-417.
JEgEAE K 20 e 32 AR B A ) TT B I DR OF Y i R
(0. v [ i PR 28 Bk 2, 2020, 28 (3) : 287-300.

HAR T B A ISk AR ek iR R R S R E RS
B Sk BUANRL 2 o 2. R MR PR AL B ML 22
W7 AN 7 46 HE (2017) [T, Hp A e 55 T 0 S 391 40 A
#,2017,52(3):173-177.

EIIRARAR T L R B P M R S
IR B 190G 28 A A 5 (0. i R T 4 WA i Sk 41k 2 s
2021,35(1):62-65.

Wang Y, Xia F, Wang W, et al. Assessment of sleep
quality in benign paroxysmal positional vertigo recur-
rence[ J]. Int J Neurosci,2018,128(12):1143-1149.
Picciotti PM, Lucidi D, De Corso E, et al. Comorbidi-
ties and recurrence of benign paroxysmal positional
vertigo: personal experience[ J]. Int J Audiol,2016,55
(5):279-284.

Bashir K, Elsotohy HH, Elmoheen A. Do night shifts
increase the risk of benign paroxysmal positional Ver-
tigo among doctors and nurses? [J]. ] Multidiscip
Healthc,2020,13:963-966.

Shih CP,Wang CH,Chung CH,et al. Increased risk of
benign paroxysmal positional Vertigo in patients with
non-apnea sleep disorders: a nationwide, population-
based cohort study[J]. J Clin Sleep Med, 2018, 14
(12) :2021-2029.

Irwin MR. Why sleep is important for health:a psy-
choneuroimmunology perspective[ J]. Annu Rev Psy-
chol,2015,66:143-172.

Yetiser S. Review of the pathology underlying benign
paroxysmal positional vertigo [ J]. J Int Med Res,
2020,48(4) :300060519892370.

A H S Sk BN AR AR R R L sy AR R
HL 5 WA WG Sk BAM R 2 4y 2. Mg JE B0 12 W AN 9T 6 RS
(2017)[J . v 42 H- 5 0 o Sk 3140 B 2% 75, 2017, 52
(3):167-172.



559 1) FH A, 45 B IR I 15 15 0 J22 2 1% 2= 100 S TP F 9% + 871 -
[44] T8, 565, B2, 5. e 12 -1V 35 28 3 A0 HE AR syndrome[]]. J Clin Sleep Med,2015,11(10):1101-

5 FHA 1 53 18 B B4 19 W JR 43 A [CJ/ /2020 4F i VT4
% 2 25 T B W R S A0 B 2 2 R R 2 8 SCTE 4. B
M, 2020:70-71.

[45] Nakayama M, Suzuki M, Inagaki A, et al. Impaired
quality of sleep in Méniére's disease patients[]]. ] Clin
Sleep Med,2010,6(5) :445-449,

[46] Yang CH, Hwang CF, Tsai NW, et al. Expression of
circadian clock genes in leukocytes of patients with
Meniere's disease[ J]. Laryngoscope Investig Otolar-
yngol,2022,7(2) :584-591.

[477] Kim JY,Ko I,Cho BJ,et al. Association of obstructive
sleep apnea with the risk of méniére’s disease and sud-
den sensorineural hearing loss: a study using data
from the Korean national health insurance service[ ] ].
J Clin Sleep Med,2019,15(9):1293-1301.

[48] Ishiyama G,Wester J,Lopez IA, et al. Oxidative stress
in the blood labyrinthine barrier in the macula utricle
of Menieres disease patients[ J]. Front Physiol, 2018,
9:1068.

[49] Nakayama M, Masuda A, Ando KB, et al. A pilot
study on the efficacy of continuous positive airway
pressure on the manifestations of méniére’s disease in

patients with concomitant obstructive sleep apnea

1107.

[50] Tungvachirakul V,Lisnichuk H,O'Leary SJ. Epidemi-
ology of vestibular vertigo in a neuro-otology clinic
population in Thailand[ J]. J Laryngol Otol,2014,128
(Suppl 2) :S31-S38.

[51] Beh SC,Masrour S,Smith SV,et al. The spectrum of
vestibular migraine: clinical features, triggers,and ex-
amination findings[ J]. Headache. 2019, 59 (5): 727-
740,

[52] Liu W,Dong HL, Yang L,et al. Severity and its con-
tributing factors in patients with vestibular migraine:
a cohort study[J]. Front Neurol,2020,11:595328.

[53] TEFAR, TRIE B, AR HE I, 45 i B2 P O Sk R 5 B G
i o5 ML 1 A A 5% 2 Joe [T, I IR H- ek WAL e K 35 41 )
#438,2022,36(2) :149-152.

[54] Wu J,Liu CL,Yu HT,et al. Clinical characteristics of
sleep disorders in patients with vestibular migraine
[T]. Sleep Breath,2020,24(4) :1383-1388.

[55] Roberts RA, Watford KE, Picou EM, et al. Effects of
lifestyle modification on vestibular migraine[ J ]. Otol
Neurotol,2021,42(10) :e1537-e1543.

OlA5 B #1.2023-05-11)

(L35 865 7

[15] Meningaud JP, Pitak-Arnnop P, Bertrand JC. Endo-
scope-assisted submandibular sialoadenectomy:a pilot
study[J]. J Oral Maxillofac Surg,2006,64(9):1366-
1370.

[16] Kim JP,Park JJ,Woo SH. Endoscope-assisted hairline
approach for resecting maxillofacial masses[ J]. Int J
Oral Maxillofac Surg,2020,49(3):310-316.

[17] Kathar MA, Jain P, Manikantan K, et al. Feasibility,

Safety, Nodal yields and Learning curves in Retroau-

ricular Robot/Endoscope Assisted Neck Dissection in
the Management of Head and Neck Cancer[]J]. Indian
J Surg Oncol,2021,12(4) :808-815.

[18] Chen S, Alkebsi K, Xuan M, et al. Single incision-plus
approach for gasless endoscopic parotidectomy:a sev-
en-step procedure[ ] ]. Transl Cancer Res, 2022, 11
(7):2462-2472.

(¥ A5 B #.2023-12-11)



