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i, FiE  EBGR S AER I S BE B A5 (amnesia mild cognitive impairment , aMCI ZH ) 4% & B] R 2 ¥ 2R (AD 2H) R fid Bl A
(X HRZH ) 25 201511 , 3 L5 (91 0E 52 GO R i e PP I A 7 IR 2 r, ARG A R I Vb s ARG, % AR 8 SR HEA T 140 M . B 5R
OFMIRLEH , 3 H IS T8 kK AEREAEGIF225, JTd AD 2 HEDR 58 1 & AR S8 T4 I 2 aMCT 4L (P < 0.05) 53
LT PRI BA Geit24 22 5, o aMCLZH K AD A B AR T2 8 T R, 22 S et L (P < 0.001) o QSRR R AR
PPl E 5% (Montreal cognitive assessment, MOCA) f@%ﬁ?*ﬁﬁf)ﬂﬂgﬁ(symbol digit modalities test, SDMT) . A (clock draw-
ing test, CDT) RIS J1IRZS K2 (mini-mental state examination, MMSE) . H % 4 TG 6E 1 %i‘%(aclivily of daily living scale, ADL)
1 SRR PRI ORI DG OC 2R FE LRI B0 SIS RO A IEA DG C R . OIE R S, Ao KO SR RN Z
[ AATE AR GG FR (r==0.662, P < 0.001) . £5i% : FL1] AD JE AATE IR S0 T , 2R MU0 e B T FEANTE AR SE I . ALAIIR
R LRI B T AD iy .
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Analysis of electronystagmography in patients with early-stage Alzheimer’s disease
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[Abstract] Objective: To quantitatively analyze the clinical application value of electronystagmography in early-stage Alzheimer’s
disease (AD) by combining cerebrospinal fluid markers and cognitive neuropsychological scale. Methods: The subjects were divided
into three groups : individuals with mild cognitive impairment (aMCI group) , mild AD (AD group)and normal controls, with 20 cases in
each group. After completing the evaluation of the cognitive scale, the three groups of patients were examined by
electronystagmography and cerebrospinal fluid markers, and the results were statistically analyzed. Results: (DIn the saccade test,
there was a significant difference in the number of accuracy abnormalities between the AD group and the other two groups (P < 0.05),
and a significant difference in the latency between the control group and the other two groups (P < 0.001). @MOCA, SDMT, CDT,
MMSE, and ADL scores were negatively correlated with saccade latency, and the attachment test scores were positively correlated with
saccade latency. 3)There was a significant negative correlation between the level of AR5 and the latency of saccade. Conclusion:
There is eye movement damage in early-stage AD patients, which is mainly manifested by decreased accuracy and prolonged latency.
Electronystagmography is helpful for early AD screening.
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AB)TE AR M HE o S K DURR S 7 AR ik U A 1 22 B
TEAD [ AL B SR Y S

B2 B IN I T BE B A (mild cognitive impairment,
MCI)JE 4 HH AT BE 1 52 45 A L LIS WTiRIR 1Y) —
e HAICAC B AN I RE IR f 5 % T 25 &
1k, T2 53 Rt 55 MCI (amnesia mild cognitive im-
pairment, aMCI) Fl1 3 8¢ 578 MCI, H A aMCI 9 Hi 5
FHLLAD R 2011 4R 36 [E [E 7 Ak
FERTE B R R b 23 (NTA-AA ) IZ Wb Al
AD AL MCTAEN I — ML AR , R 5
AR T2 A R S R AR T

FURIT, AD B BE TR, AH DG 25 W A AT 1= A
B H 3 & 5, 4 B ML SR A R KRB KR
J1o R, iy SHREN SR A AR B ARG TR
1 AD BT B, Oh F TR R ) B (R, BE
TERITTE K BRAR S AR A3 B LI AR |, (I Al
b ARSI B AR IR S TR,
PRARM AR v A L AD 2 i AR 5L

1 X&MTTE

1.1 %

i %6 2018 4F 6 H —20194F 11 A T/ i i Bl =
Bt 22 NARMERBE S 112312 AR L 50~85 % 1 3
601, 73N A LI 320, 23 ] /R ST BRI 21
(AD #)20 5, Hob 5 9 5], 4 11 4], 4E % 51~81
(66.0£9.0) % . AdlbrifE: OFF A NIA-AA 2 WikrifE
(2011) H AD W2 WTARE , 1012 1 T BREE R >3 4
s @lifs PR 5 22 (clinical dementia rating, CDR )=
15 B BEAE I A A - 58 LA 5250 Hh 1) 45 S A )
B2 EE N M T B RS- 4H (aMCI 20 ) 20 f61] , FHorh 53 9 ]
1 11 5], 4E4 51~85(68.6+10.1) % . AdlbrifE: D
HE RS ] B ANE H IR A G2 RE 1B AR
HEFRIS3NH 5@ H HAT AR Mt 238 K58
U B B 245 P aMCLS Wrbs i (B AR 2L L2
i~ AD # ;@ CDR=0.5"". 1E% % Ba2H 20 491, Horp
HE 1041, 2 104], 4E 1% 53~80(65.7+7.6) % . Adbr
e OIICAZE ;@ H# AR A S ERE T IEH
) CDR=0; @i 2 & J1 Ik 254 & (MMSE ) MMSE>
2453 s ML R GG AR & BUHEIARAE . Frfy
ZAR A B HERR K A MRTAG 25 WA (2 5% 5 i oA
D PR B AN BE U |, A I M N
FEAPERG S . 3ALAEPER AR SRR ) 25 57
TGRS AWFFT At B 5t E R R M )
PR BEfSHIZs S 2, e Bl 2 B s R 45

12 Fik
1.2.1 hZaih 2.8 383 K4

P o PR s e L 3 2 ) B U X B A Az
R AT RAEN b B AA )
fiE : MMSE \ S48 R RN I PEAS 26 (MoCA ) 5 4125 [1]
rfig : eI (CDT) 5 18 7 Y AE - 3 L i 4 44
(BNT) ; ST I HE : E LRI G A (TMT-A) FEZEI 55 B
(TMT-B) ; &) A5 SR BN (SDMT) s H
ATERE IR (ADL) .
122 mHRFARSE

FEA AR 58 100 1) %oF JH 1A A 7 A 2 fil) R 5 B
BARAS , BEEFRA 2 /0 2 mL 7 B A -70 “CykAH
NG RERTIN 23 AT o SR T AU AAR I 0 il 15G B 72 W
B3 (ELISA) , 43510 32 i kB PR AS Y AB-aa
AB 1o F Tauys & (17K F-HEF 7HZ , INNOTEST B-AM-
YLOID (1-42) \INNOTEST B-AMYLOID (1-40) L)
INNOTEST PHOSPHO-TAU (181P) ELISA a5 &
CanAg Diagnostics 22 A & A5 52 78 ™ 4% 18 57X
i AR e fel RS S (4 I RS B A R ) o
123 WREMELESE

i FH IR BRZ B C 1Y Type 1085 (F} 22 /R WT S48
A X AL 2R A TIR AR AL R A o W8 321203 i
AR TERR S BEIERT 5 1.2 m &b, 48 B RS AR
B SRR Bl o ISR AR B, R 80 Bk
H AR RIBEOK 2 sh 2 e, Z i E T i
BROC AR A, phFE vk S R AR R 2 IR DL &
X S I AT TR, AR R A R A R . A
P Hanr .
1.2.3.1 B R IR E X5 o ALK I

& R 56 R B A0 3 0 3] T 11400 2% A
T ANEARTE BR S T IE 5 30 s, BT 10 s U8 523
PAEFTH7, 0E] 10 s AT 15°, B 5 10 s AR A
15°, s MiRIRIA RIA ToiR = LA IR R 8
] A AH £f 3 (slow phase velocity, SPV) ., SPV 15
BRI N IR SR EE , B0 R s, 2 AEPR =X IR =
SR T BT, BRSO DU R R i B
1232 HARE

FAIRABBE TR Bk . 568 A 350~600 ©/s 1Y
FE TSN bRk Sl , 521038 T AR R a7
Kl FA . THAMLE T IE 5 3 S WERA R UG
& VSR, DU e 3l R Ge ek B ER H AR 6E

TRERS 5 FH T 0 T R 2 00000 16 A 03 1] Wy
AR o THE A 3 HIR Bk e /A A T X 100% .
WEHG FETE 70%~115% R 1E 5 36 Bl , /N T 709%85 R K
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T AR R B G (BT 2 ©/s) o W BE 5 IR Bl i
FAOG , 200 A k2l i P ORI e o 2 e 1y

TR FE DR o s B0 2 R Bk i 5 22 (] ) ) [
5 R (B :ms ) o TR 80 ms LA 25 1Ay fE A Tilfih
HE I SRR R 22, T MR 0P 288 ms LA
iUPOR IS /N S IR AR RE =i € 30 S GV M Tl
FEATE B RIZ N
1233 FARIRIFKIEBALS) X

PR R BRI PR s TSl B B LA R 0.2~
0.7 Hz B IE5Z K MK P42 8, 52308 7 XUIR 55 5%
e SR be o U 4, RIVIR 2l T
R R RRE Y PO AR o A [ A3 23 T X 07 17 3 32 3
Er N

PSP b, R 1Y AT S A i B AR B
J—Mlie) 55— MKV 2% 8l a2 1 E i 3l
TR St 5, SRS IR ER 23 R Gk [ A s 1) 8k
B JE SRR EE . 0 Hrdabs ol SPYV BUE RN
1.3 %it¥75ik

K SPSS24.0 e A4k B , T BB
BPgabnifi s (v £ ) 30K, ZA R BRI 250
F¥-2K F Bonferroni I E4 741 [ P Fudss . THECTR

et G RCRIAL) B HE AT GE Tl SR RO R
AHICAE I3 B TEZS 7041 B RER FH Pearson A 5¢ 704, E
1E 5070 FERER F Spearman AH 3 HT . P <0.05 4
EFAGIERE L

2 & R

2.1 AR MERIE RIS Fo B ALK B
T 1 2E R X B2 A2 3 B R B A A PR IR S

R BERPEIRRE
22 MR
221 EHE
X REZH R ip S v B & AN 5.69%(10/180)

aMCIZH A 11.1%(20/180) , AD 214 21.7%(39/180) ,
3 ERR B SR I R A R 2 ARG R (P <
0.05) . ZRXT FbHE, AD ZH VR FE S 10 R A R
TXFREZH S aMCL AL, 22 S A E S B L (P <

0.05,3%1).
222 iR JE

32 Ae ol FIAS ) M R X T e i 25 R (P >
0.05,%1).

223 KR

Xof HE 2 R 9 AR 300y (184.6£18.7)ms, aMCI 2H Ky
(238.8+44.9)ms, AD 21 }(246.2+56.0)ms, 3 ZH {78
R 257 WA g it 242 L (F=12.359, P < 0.001) .
Horp  aMCILZH 2 AD TSR Y i3 X IR AL, 2 57
BHEFEX(P<0.001,%1),

R1 ABVERE AERE BRI

Table 1 Saccade accuracy, peak velocity and latency of three groups

- T R (°/s) BRI ()

B SR IE AL SHRER(%) JE W) il R
X HRZH (n=20) 10/170 5.6 409.5 + 42.7 382.6 +47.9 184.6 + 18.7
aMCI 4 (n=20) 20/160 11.1 405.6 + 60.2 405.9 + 68.9 238.8 +44.9”
AD 41 (n=20) 39/141 21.7" 382.8 +56.5 3455+77.3 246.2 +56.0"

St IEZH L, P<0.05,"P<0.001; 5 aMCI 4 HL# ,"P<<0.05.,

2.3 FAASRIRIKIEE AL MR

3 A ATE TR R R e S Bl PR i g v, R
JERA 25 RSPV MoK ILHH i 2 5%
2.4 aMCI#L . #E AD 45 R o185 2AL R 8 6
A KM

A 3218 # MoCA .SDMT .CDT .MMSE , ADL
P 5P RIAFAERARDCOC R BNT SRR
TCEMEA G . LT AT 46 1185 1 58 ik, JL
TMT-A TMT-B4HE SR EA AR (R 2) .

2.5 EARARED L AR 0 4 K

A AL NG, I ARG AR 2 5 3
305, Hor aMCLZH 15 161, 56 B AD 4115 ). Xy
B 2 A T T, ARy R (434.9+129.8) pg/ml,
ABis A (1 1061.6+1 703.9) pg/mL, Tau & 4 N
(416.5+77.6) pg/mL. HH, AR o K-S FIRTER Y
Z A7 AE B S 1 A O 6 2R (r=—0.662, P < 0.001) .
AB 1w S Tau 85 (15 99018 R 1 2 18] 35 4 % B0 AH
P
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Table 2 Correlation between cognitive scales and saccade

latency
i H %k 85y (x £5) r{H P
MMSE 60 19.2+7.6 -0.344 0.007
MoCA 60 17.6 £9.1 -0.654 <0.001
SDMT 60 18.0 = 13.7 -0.595 <0.001
BNT 60 18.4 6.6 -0.230 0.077
ADL 60 22.5+2.8 -0.428 0.001
CDT 60 23.0+8.3 -0.476 <0.001
TMT-A 46 88.9 +£40.9 0.600 <0.001
TMT-B 46 234.8 + 58.4 0.570 <0.001
3 % i

{582 SE¥mI pr¥ /Nin ) I u s RN SO ER 5 7 N VR 1
BRiz g LS IR Bkiz s AR L e IR 2kiz 3
T2 48 IR ] Bt 7] ) B 2 sl IR B s 3, 1% A
L AAE ER AR 2l A s PR 2h R RE R h 55 s 5 B fE
PR R (] B ) A B O Tl % 3l o A A9 R BOKF- 28
iz BJ) i 1 G B 55 1 R 25 44 (paramedian pon-
tine reticular formation , PPRF) %} BR BR 12 s dE 4745
[E R o0 N 10 i N B 15 o A T 2
Z 5T IIEE"Y

AWEFEH BRSNS R 7R aMCLFIEE BE AD
A MHEIIRE BT R E . IR R A
HF BT 0T ) 0 K i 408 A R R AR ) P R
BRiz gl , H) R S5 AEAE TG T 0 3 Flr 2850 (1 &
20 5K IR TT ARIE R ZETT) I PR R VR FAH S
SIE 5 R i 5 A5 14D 9 745 308 o 5 e AR ke B 8 D 114 K
TP T AR AP A A B 3 o B IR L o 28 0
AL T0 22 1] B A PR S e 4 R B
TR0 = B0 S G 2 2 T i pp e 4 G i
B o AT R I, aMCI S FE AD FE B F 0 R
UL B S S, PR I T B kR 2 T AR DG DT RE Y
R FE A AN . (H e R =,
FEH R AD RIVHR 30 /55 0 12 )2 2 0 T 45 e B U e
PH o A SIS X AL R B A B 5T R A R
AD FEEAETEWERG B T [, aMCI A8 35 V1 B JC A
S, ATRE IR A PR 7 TH AR AD SRR, aMCLI
At e am g HA T RE , BIIG T AR Lk Rl 28T A0
5 K F 22 JG BB A% 75 7 100388 0 AH B P R 4R R L
JE B AR JE 5 LUK, ASBIF 9 o o0 ERR BE A5 SR ge it
WO ECGER R R g, A FEAS A FR , AT g
FEER NI 2E . AT A A PR R AL I
B ()45 A BB FCERAE L AD B v ok R I

W ) PR AP T RE R 3 o T 3 4 AP AR R B 1
LA PRI AR R DLW A2 22 5%, 3 ] fE -5 P AR R
LB R GEAR S 10 B2 J= I B2 =T Al U R A RE
MWEMRIEARZ B B EA K.

M TN RIS A R T B, BEE AT 20
AE LS (] D) BE LA B3 T 17K B8 1 B, s R
SR BEA TP SE A 5 18 5 K- 5 IR Bl 2 (8] B AH G
PEIFAIIR o X AR UE SR B3Rz 5 L AE AT
T T LA S 0 25 18] Dy BE 26 22 FhA A s o B ) 3L [A)
PR A BESL B ORI S RE . AT e
JEWLEE T G REMS I LSS A H R RY | A 3R
STHITT NRES) ™, BRE A R RS 1] AN 1] F 5
F N, WL D RE R AT D RE A5 T BEAE AD AR
ORI S ot L b B S SN /R TR VAR A 50 = W
ALE A S5 J5 THAFAE S X AL aMCT AR
J&AD TEB I 4 AR 3 v R BT B st A B
H T8 0 B2 JZ D RE ST LA SR A T 2h RE 401 3 B4
B, DTS2 I RS AL 1 2 A 2 [ HE e AA
HUE B SF I Re i R Zh S . MRS
IR B =z [l A Sl , BF 5238 T —BOA e AL A
Tt LR AR AS 1) TR T ORIB R ST R, (L e 7%
AR [ 2 W BETE A — o ARMEEEE A TE
PEEFFAE NS CARAE A B S S IR B AR v, T A
B SELAA A —BE, B EAA —E L H R
F o Tao S5 B, TEME T Bz BT L o8 R IX, =5
A1) 5 7 0 R e R T S L R 28 1, AT RE 5
PR35 fi AR AP0 58 B R AR B X T s [R) T g
i P BE A T D RE A5 T 10 7E MCT 3] B H 2 5
W AW R, BJR K AR R A LK DLP-
FC 545 B2 2 2 [V R 47 4l /b, AT 3t i MCT 40
75 [ D REREAG .

IS VbR S A 4 R R ] IR BT A
TP P AR - B I S SRAEAFAEAR A , T AB1-so
H ALK Tau H H 5 AR Z B LA G
X B WA R B ) E -5 TARIK - 22 ] 47 78 g B
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AR PR YIME, 5 BIER R A L, X448 AD
AR A2 W RN . 55— 1, AR i 1 58
IR VR AN, Fe L BE PR T A5 h A T2 1B
fELSE ] FEME

FIRT, ARSI —30A 5 g bR, E R BT
A BRI, 1 PAAE ) L2 A T A
W B N TR RESE , 2 WITHR 3l -5 RN A s A A



<1020 Mo

BE Ok ¥

4055 7

24 202047 H

DA K0 Bl A B AN a] 20 B9 AE e o IR S
TETRIAEPE B RFE R A WL RS, T
YE0 AD BT AT 4R bn o A1, IR Sl 2Rt ot R e
J AD FARAT IR TR %

[ 5% 30K ]

(1] EREL R 52, B, 3. i 3% R i AB42 tau
IR BT R G R S 2 R AL L) ). A g s
51K, 2018,15(3) :314-316

[2] PETERSEN R C. Clinical practice. Mild cognitive impair-
ment[J]. N Engl ] Med,2011,364(23):2227-2234

(3] A, T ECE, E M. BaTR BR R UDAE T2
BUR BT ). TR R 224 (R0 , 2019, 40(1) :
5-9

(4] ZEHEHE, MATIE, KAMRAN B, 45, SR 72 i PR AN AR A
PR (M. dbnt: AR A R, 2015:15-23

[5] ROSSJ,MORRONE M C,GOLDBERG M E, et al. Chang-
es in visual perception at the time of saccades [J]. Trends
Neurosci,2001,24(2):113-121

[6] WEISS A H,KELLY J P, PHILLIPS J O. Infantile nystag-
mus and abnormalities of conjugate eye movements in
down syndrome [J]. Invest Ophthalmol Vis Sci, 2016, 57
(3):1301-1309

[7] SAVJANI R R,KATYAL S, HALFEN E, et al. Polar-an-
gle representation of saccadic eye movements in human
superior colliculus[J]. Neurolmage ,2018,171:199-208

[8] FADARDI M S, ABEL L A. Saccades under mental load
in infantile nystagmus syndrome and controls [J ].Optom
Vis Sci, 2018,95(4) :373-383

[9] MIRPOUR K,BOLANDNAZAR Z,BISLEY ] W. Suppres-
sion of frontal eye field neuronal responses with main-
tained fixation [J]. Proc Natl Acad Sci USA, 2018, 115
(4):804-809

(0] A # RS A REA RIS R LA [h]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

TARRAZH AT ). R XS R g 26 i, 2010, 27
(6):536-538
MWILBG LR R, INHBERI T R
BT R SRR BRI AR R L) ], R R R
#,2014,34(5) :637-640
XML R BT I BUB SR TR 5
L1 BT A0S, 2019, 17(4) :452-460
ALICHNIEWICZ K K,BRUNNER F,KLUNEMANN H H,
et al. Neural correlates of saccadic inhibition in healthy el-
derly and patients with amnestic mild cognitive impair-
ment[ J |. Front Psychol ,2013,4:467
F4&T7, EITH WRLLE, S5, = ) L BT s R A P
TTONRERIE 5 HH A TG S RE I (AR OCHELT ). b [ R
2P 550K, 2018,24(10) : 1182-1186
AR, LS. e (5 SRS SR E L RP IE B
HIRBEASCFR [ ] L2 (s 2B a0
2010,35(3):44-49
TAO Y,TREUE S, KRISHNA B S. Saccade-synchronized
rapid attention shifts in macaque visual cortical area MT
[J]. Nat Commun,2018,9(1):958
WANG J K,LIU J H, WANG Z Q, et al. Dysfunctional in-
teractions between the default mode network and the dor-
sal attention network in subtypes of amnestic mild cogni-
tive impairment[.]]. Aging, 2019, 11(20):9147-9166
MOORE A, WOZNIAK M, YOUSEF A, et al. The geomet-
ric preference subtype in ASD: identifying a consistent,
early-emerging phenomenon through eye tracking[J]. Mol
Autism,2018,9:19
STAUDIGL T, HARTL E,NOACHTAR 8, et al. Saccades
are phase-locked to alpha oscillations in the occipital and
medial temporal lobe during successful memory encoding
[J]. PLoS Biol,2017,15(12) : 2003404

[4fmB %] 2020-01-08

e e A B e ST e S e St e S st et e S oY

(L% 985W)
2009, 104(8) :952-960

FEFR. AR SR BE D a2 D] T
INACRA:,2014

AR R SRR, 5. — e £ 2 i 1M RE AR Y
f ST i LR : N, CN102907357A[P]. 2013
IVRY DEL MORAL L, LE CORRE L, POIRIER H, et al.
Obesogen effects after perinatal exposure of 4,4’ -sulfo-
nyldiphenol (bisphenol S)in C57BL/6 mice[]]. Toxicolo-
2y,2016,357-358:11-20

[15] HELIES-TOUSSAINT C,PEYRE L, COSTANZO C,et al.

[12]

[13]

[14]

[16]

[17]

Is bisphenol S a safe substitute for bisphenol A in terms
of metabolic function? An in vitro study [J]. Toxicol Appl
Pharmacol ,2014,280(2) :224-235

BOUCHER J G,AHMED S, ATLAS E. Bisphenol S induc-
es adipogenesis in primary human preadipocytes from fe-
male donors[J]. Endocrinology,2016, 157(4):1397-1407
MAMONTOVA A,SEGURET-MACE S, ESPOSITO B, et
al. Severe atherosclerosis and hypoalphalipoproteinemia

in the staggerer mouse, a mutant of the nuclear receptor
RORalpha[J]. Circulation, 1998,98:2738-2743
(KFmE#] 2020-01-31



