RN R 2021 4E 11 45 38 %5 11 8] ] Clin Intern Med, November 2021, Vol. 38 ,No. 11 - 721 -

[ DOI]10.3969/j. issn. 1001-9057.2021. 11. 001

A I A AR 5 A A e A

RPEL Xt

[fHE]

- LIRS YFAE -

http ://www. lenkzz. com/CN/10.3969/j. issn. 1001-9057.2021. 11. 001

/N ML e 22 2 R DA R i ) T A DA 2% T 4 A Ay S S il /)

LA B HE™ 7 17, L A PAME— T L3 5 0 A I 5 2 ORI 0 ) /N I A P9 286 o T AR R IS8t
TESE AL 1o L A7 ok A S DA R D RE T B AT G, (EL 35 =2 ) ELAAC 9 5 28 B A IR 18 R W1 o AR 3OS
R o0 5 i A oA A T DA R BB A v 94 15 P B AR 5 T B AR SR Y e T i PRIV S84 — 2380

[KIA] PRI A 5
[FES%ES] R741

NIRRT ;R
[ XHktRiREE] A

Wl N T A B R 980 5 ) 42 o B
IR R 2B H 25 5 B R R > — . B, HAT4
BRAR B B 5000 5, TS 2030 4R ik
8200 J7 A, 5 2050 ¥k 1.52 42 N o TR/
L5975 D0 e DA 2 (5 T AR B (AD) I 5 9
F(VD) 45 Z RGBSR F B g2 Y,
0 S 5 I /1 L5 1 T 25 S TR LR AL, L
T D 3 JE A ARG 7 v 4 WU , R R A i A Ay
ik /IN LA 95 (0 R S B4 T — AR < 1L iR
AFR , R AR 22 1) TR EE 52 T 400 90 S 1 A B A 5 A R
DI RERE B A7 AEAR G, TT RE R T A 0 D A T R 1
A IR AR o AR SRR IO I 5 1 5 A
REH H. 56 R BOBIFFE BUAR AR — 2303 , LYY Ay 94 % Fry 17 30
R SR 2%

—JE T HO A B I i S 3R

HIR G P F A0 o B a7 4 3 ] AR B R G ]
18 P AN TR 2 B 73 Sy M TR ) JE 5 78 R ) I8 1T A
PR UAAT 2 B 0 R A0 8 S35 25 e 0 199 B o
PR G M 7 A 1) R S A PO 58 1M A5 5%, 5 LS
TR g R DR 1 G B R4 8 PR 4 I 58 2 ( DR, i
IRRE H L A BB B TS R RRT A ) A
ey L T 8 ey AL s P R IO g 2 ()™ 3z /Nl
kAR ZE SRy R/ NS KR AR | Bl Ik S 3L ik 1) /N2l
FKBE G S | S L 22 B AL Sk K ) T R

FTUH AT XA R BT H (2020MWDXKO1 ) 5 F ¥ 117 57 i
NS Bt s 2 a5 % AL T H (2020WYZDZK04 ) 5 52 FL- (X 17 e Bk A ik
470 H (2021FM22)

Y& B0 :200240 9, B2 ELRF IR B I o8 T AR R B 2 R

HIAEE : ZSH4T, E-mail ; danhongwu@ fudan. edu. cn

B I A AR AR T LT 2% B3 2 0 X 30/ ik 11 28 A
Y UL R /NGl K40 S B LA 25 ot 3 % i
TR X B 2 TUAAT 245 7 A RIS 1 SRR, — R L
F 0 P 1 A S A £

T A 2 A0 o0 5 B AR 12 B T ATA
VLB AR R I , I LA VR A 12 W46 bR o] 55 A 0 s
BRI S IE P , A HRL RS A 900 I 55 3 B A 2 A
T T2 44 ML A 1 5 (OCT/OCTA ) LUK I 45 3 2543
BT (DVA) 252 S 1S e FORS AL IF IR 420 T 5
I

AL B ot S e L B K R

AR J i A5 ML S RA VR AR Z Ak o AR
2 0 O I (B A P SEE e, TR B R Tl
AR I TR USSR o e AR L, W v e 3y
B IRT SN Sk, B4R N 50 ~200 wm, 55 i/ 3l Bk
FEARARML o 5 A I 7 B ( BBB ) AL, L1
R A DU A — 5 L - W P JEE 5 B ( BRB ), i T 4 it
2 IUHTAL IR G52 SN IRFG R A RE IR, G5 0P LIS o) Y
AR IR /N R 73 5 F0 R - A K it 40 s A A
PR S P AR R T A0 B R R 3 5 LA 3 24 14 1
PR AL , A6 T — R VR P ) 4 B P s B
AT DGR L P A 2 1 3 . I R
RS AR PO 1 A2 ) A — R S I A 0L
(AR AR B LS 0 458 0 1 R 5 I B A
AN Gl IR Z U RN K b R R R
P R B A S B b kA T i L
A ML A R e B T B B R AR

= AMEDERESINERS

i/ LA 2 ML P DA R A ) i 2 [ 2 —



- 722 - RN R R 2021 4F 11 H 45 38 %5 11 8] J Clin Intern Med, November 2021, Vol. 38 ,No. 11

WA LI FARE T /NI RT 5 AD L5700 A
SEPE IR/ IN LA 96 -5 DA R R T A % U] S BB g
K 22 12 2 T X T RV A0 0 JEE L 59 72 ok DA 1 By
LAEAL

1. 00 o A sl 2 57 B DA A R 1 ( MICT)

MCI 24 T 1E W AL R =2 A ) — Rtk 25,
EIRTIA MCI FB 2 75 it 250 38 2 0 rp A7 1 — A 5%
ZANHSIR A 40 3 R 2 50 H % A s 2™
SR B MCT 6 48 28 9 J8 A i R B T
B (A X S KSR RERE AL XU BT 52 ( ARIC BF5%) B 4%
TN TEARIE T 2B /K i M R PR 45 I 58 1 Iz P
FI5 O BEh R O R 55 I R 8 A
AR A P 5 B SR 142 AT Th BE %A 5 ThRE
TR SE L A RS AE 2 211 44k K R
HIE B, 0 PO B A5 S 5 1L N BRE KT D BE TR e Y
SEFERR T TR IR AZ LT Y 5 T AL IX %
A AL IR IR L 5 A2 S5 I S B RE O 2R P B T T 5
RN, 2 E IR/ IR K AR Y 98 5 S A% B A
SRIRES RS 1 UG BE 2F 3515 b 220 FRTEAf 5 3 (SENAS) 19
ST IRARA 5, 1T IR RS /N 3l ik B AR 46 78 S LA IR Y 1fi.
B %y JC W B O S 2019 4F ARIC B
GO B — WK B 7 43 At vh A B, L6 B il af 457 170
ONTRERR LR I 1 1 2 0 MICT i i 21 114 DRI 2 ) R 281
151 2.5 A% PR AR i ik S S R MCT sl i 2 1) XU
B IR 1.6 457 L BRI, WA BFSE A BE S LR 1
LA 78 5 AR S R S 35 R O, X R RIT 9 405 S 1) 22
SR RE SR ABEA R A 56 , Xob 00 190 o 7 5 g
e, IR R e B E

L DR R 1L 8 1 55 A R DI RE T AT O, HUAE A
NIRRT I AL P br B oA R a5, (5 H AT
W58 2 o BE TS, ELAE A48 ) T 4G B A VR 24 A
£ R FIBFFE A i3 2 5 6 PR 2 BB SE 485 SRt 9 R — %
S TR0 O R I A AR )RR 2R 24, L MCL AN [R]TA A
S AR A T 5 £ KR f) A RE RS BIF 52 % 5 R 20
FO L3 E— A W

2. PRI 45 2 5 VD

— T TR S L R R B 1 I B N R S R
FRREE DT TR T 45 51 7R, G 0 ) o 00 90 B 1t 65 7
Fe VD [ D25, L2 H % R s 77 7 M fal i i S R
PO L I A5 75 B, 65 X B 2 B 42t 1 TR 1 T i
W , B AR A P R AT I AR L Y
B SEAEDFFEAR T T 00 15 30 ok 25 8 Jik FEL 2 (RAVO)
5 VD XK fE4ad 8.7 KRG 5 &, tEA
RAVO HZNIE 4 11 Eed (ApoEed ) 4% 25 VD 1K,
B3 T 4 £ BOE A A a5, k4 VD 1)

RUSATS I 3 4557 o REREPHIIFFEIE AN A T 5 553 foiltt:
IX AR AME, BT 11. 6 4FJ5 A& B, 655 1] 3k i i 2
o 73 5 VD, i A R0 R K AR Y 3 SE 5 VD
(10 2 2 AR Y, Trex ] 28 R 2678 A LA 5| 2 LR
POR LA 2 IR P B0 v X8 2 B ) 1 1
IREEA A, FR A A0 I J6S I 785 95 A8 1 i 11 58 92 A8 R
(RVCL) , 33t A UE 7 00 100 JIE 1t 45 975 5 1 1L 5 99 =2 (1]
FRRE PR T DR A R I A B 2 M S — A
17 2 I i L5 978 AR 0, 30 VD i R R 2
IR L5 R 56 F4 A 6 PR 28 % LA B 7 o

3. 0 R 5 5 A7 5 T R % R

AD JZ—Ff LA TP A TA A4 T A B 05 R AE 1
PR AT PR, AD 1) 3 B I R AR AE 2 20 Bl A1 T By
FEEE T (AB) BEH A il B AR AL tau 2K 11 (pTau) 41 i
A P R LT ARG S5 OB, LA T2 Sk 15 MRI %1% 135
P AIEE S 26450 . AD i g —Fh 22 I R,
SIRHLEI T RE S 2RI R A XK. BFsE R, ZH
LA A6 B PR 26 4 e o e W s MBS 55 AD i &
A U VERREE FIUUAREE R AD Y TR B
R, WM R R Z —, HEmtEEAH
TR 51 A L85 P, 2 DR R348 o i A4 ot B 5 Py ¢4 .
R o R S S B IESE, AD VD BAT I ik
Bt BRI (P9 Rz DO RE AT | SR A0 N7 S i A L[] i 4
R 3k T A 2 A IR0 I A i A T
AD A%, BFSE R B, 55 4E 1% VT BC A 4 BEZE A G, AD
BRI S L A /N S S B RO K
T, AD HR 25 (0 190 A 11 A5 v A AR 114 ) 40 i e 2
TR AR UUBL . Cheung 257 HiE T 136 f5i] AD
S 290 (IAEIS | ) B ol i D TC F 6T R ARE S R
B, W 55N K B AR A A% A K /N Sl K RN I £
TR AR (R ok IG5 ] {2 AD (9 XUBS: 34 in . Williams
SEDHERGIE T & MR 5, IR 1 00 /N i
oK 73 TR0 24 B A I ) 8 AD, (H 250 K il L5 2 4L
RIREL I A BT 425 AD FOMI . A —Seif o R,
BE%E AD B &, A WAL A 5 A R AR R 34
X5 AD B OCTA A fg iy e B — 2 48R
OCTA F[ 4 AD $2{t ZFh AT BB 2 Widn &, AD i
F LR A B R R 2R ke, BT AD 19
LR S W TS A HA — E B, (HL % TG
G — WL, 5 22 B F 5 A EC A S P 3 e A 3%
FS IR | TR

M /Ng

R F AL IO B LA A A [ SR B R s ]
FLR S R BT AE RATIATAE 22 57, {5 3% 6] i AR S 1



RN R 2021 4E 11 45 38 %5 11 8] ] Clin Intern Med, November 2021, Vol. 38 ,No. 11

- 723 -

HUEHEAAER . M RRBS5 T AD A 5l
HL’FEU,ii@ﬁ?)”ul@ﬂﬁmlmﬂ&”’r%ﬂl’]ﬂ%ﬂ%ﬁ%%‘ﬂlj#%}
WFFE S BAT R S o PR It 4 2 R RE A 12 W S
AN R he R4 ) 28 A 2 hu%,,\h{) g Eib]
TEEPELA T AREE AT REEA AT FE BRI

2 % X #t

[1] Czaké C,Kovacs T,Ungvari Z et al. Retinal biomarkers for Alzheimer’ s
disease and vascular cognitive impairment and dementia ( VCID ) .
implication for early diagnosis and prognosis[ J]. Geroscience ,2020,42
(6) :1499-1525.

[2] Akinyemi RO, Owolabi MO, Thara M, et al. Stroke, Cerebrovascular
Diseases and Vascular Cognitive Impairment in Africa[ J]. Brain Res
Bull,2018,145.97-108.

[3] van den Berg E, Geerlings MI, Biessels GJ, et al. White Matter Hyperin-
tensities and Cognition in Mild Cognitive Impairment and Alzheimer’ s
Disease: A Domain-Specific Meta-Analysis [ J ]. J Alzheimers Dis,
2018,63(2) :515-527.

[4] Bos D,Wolters FJ, Darweesh SKL, et al. Cerebral small vessel disease
and the risk of dementia; A systematic review and meta-analysis of
population-based evidence [ ] ]. Alzheimers Dement, 2018, 14 (11) :
1482-1492.

[5] Patton N, Aslam T, Macgillivray T, et al. Retinal vascular image analysis
as a potential screening tool for cerebrovascular disease: a rationale
based on homology between cerebral and retinal microvasculatures|[ J].
J Anat,2005,206(4) :319-348.

[6] Cheung CY,lkram MK, Sabanayagam C,et al. Retinal microvasculature
as a model to study the manifestations of hypertension [ J]. Hyperten-
sion,2012,60(5) :1094-1103.

[7] Cheung N, Mitchell P, Wong TY. . Diabetic retinopathy[ J]. Lancet,
2010,376(9735) :124-136.

[8] Wong TY, Mitchell P. Hypertensive retinopathy [ J]. N Engl J Med,
2004 ,351(22) :2310-2317.

[9] Harjasouliha A, Raiji V, Garcia Gonzalez JM. Review of hypertensive
retinopathy[ J]. Dis Mon,2017,63(3) :63-69.

[10] Moss HE. Retinal Vascular Changes are a Marker for Cerebral Vascular
Diseases[ J]. Curr Neurol Neurosci Rep,2015,15(7) :40.

[11]Chen TC,Cense B,Pierce MC, et al. Spectral domain optical coherence
tomography : ultra-high speed, ultra-high resolution ophthalmic imaging
[J]. Arch Ophthalmol ,2005,123(12) :1715-1720.

[12]Lim LS, Ling LH,Ong PG et al. Dynamic Responses in Retinal Vessel
Caliber With Flicker Light Stimulation and Risk of Diabetic Retinopathy
and Its Progression[ J]. Invest Ophthalmol Vis Sci,2017,58(5) :2449-
2455.

[13]Hughes S, Yang H, Chan-Ling T. Vascularization of the human fetal
retina:roles of vasculogenesis and angiogenesis[ J ]. Invest Ophthalmol
Vis Sci,2000,41(5) :1217-1228.

[14 ] Tornquist P,Alm A,Bill A. Permeability of ocular vessels and transport
across the blood-retinal-barrier[ J]. Eye (Lond) ,1990,4 (Pt 2) .303-
309.

[15] Robinson F,Riva CE, Grunwald JE, et al. Retinal blood flow autoregula-
tion in response to an acute increase in blood pressure [ J]. Invest
Ophthalmol Vis Sci,1986,27(5) :722-726.

[16 ] Cooper LS, Wong TY, Klein R, et al. Retinal microvascular abnormali-
ties and MRI-defined subclinical cerebral infarction :the Atherosclerosis
Risk in Communities Study[ J]. Stroke,2006,37(1) .82-86.

[17 ] Gottesman RF, Coresh J, Catellier DJ, et al. Blood pressure and white-
matter disease progression in a biethnic cohort: Atherosclerosis Risk in
Communities (ARIC) study[J]. Stroke,2010,41(1) :3-8.

[18]Qiu C, Ding J, Sigurdsson S, et al. Differential associations between
retinal signs and CMBs by location: The AGES-Reykjavik Study[J].
Neurology,2018 ,90(2) :el42-e148.

[19 ] Arvanitakis Z, Capuano AW, Leurgans SE, et al. Relation of cerebral
vessel disease to Alzheimer’ s disease dementia and cognitive function
in elderly people:a cross-sectional study[ J]. Lancet Neurol,2016,15
(9):934-943.

[20]Chua J, Hu Q, Ke M, et al. Retinal microvasculature dysfunction is
associated with Alzheimer’ s disease and mild cognitive impairment

[J]. Alzheimers Res Ther,2020,12(1) :161.

[21]Wong TY,Klein R,Sharrett AR, et al. Retinal microvascular abnormalities
and cognitive impairment in middle-aged persons: the Atherosclerosis
Risk in Communities Study[ J]. Stroke,2002,33(6) ;1487-1492.

[22]Baker ML, Marino Larsen EK, Kuller LH, et al. Retinal microvascular
signs, cognitive function,and dementia in older persons:the Cardiovas-
cular Health Study[ J]. Stroke 2007 ,38(7) :2041-2047.

[23]Gatto NM, Varma R, Torres M, et al. Retinal microvascular abnormalities
and cognitive function in Latmo adults in Los Angeles[ J]. Ophthalmic
Epidemiol ,2012,19(3) :127-136.

[241Lee MJ, Deal JA, Ramulu PYet al. Prevalence of Retinal Signs and
Association With Cognitive Status; The ARIC Neurocognitive Study[ J].
J Am Geriatr Soc,2019,67(6) :1197-1203.

[25 ]McGrory S, Ballerini L, Okely JA, et al. Retinal microvascular features
and cognitive change in the Lothian-Birth Cohort 1936 J]. Alzheimers
Dement( Amst) ,2019,11:500-509.

[26 ]1Qiu C,Cotch MF,Sigurdsson S, et al. Cerebral microbleeds, retinopathy ,
and dementia: the AGES-Reykjavik Study [ J]. Neurology, 2010, 75
(24) :2221-2228.

[27]Lee CS, Lee ML, Gibbons LE, et al. Associations Between Retinal
Artery/ Vein Occlusions and Risk of Vascular Dementia[ J . J Alzheimers
Dis,2021,81(1) :245-253.

[28 ] de Jong FJ, Schrijvers EM, Ikram MK, et al. Retinal vascular caliber
and risk of dementia; the Rotterdam study [ J ]. Neurology, 2011, 76
(9) :816-821.

[29]Stam AH, Kothari PH, Shaikh A, et al. Retinal vasculopathy with
cerebral leukoencephalopathy and systemic manifestations [ J ]. Brain,
2016,139(11) :2909-2922.

[30]Jack CR Jr, Bennett DA, Blennow K, et al. NIA-AA Research
Framework ; Toward a biological definition of Alzheimer’s disease[ J].
Alzheimers Dement ,2018 ,14(4) :535-562.

[31]Vos SJ, Verhey F, Frolich L, et al. Prevalence and prognosis of
Alzheimer’ s disease at the mild cognitive impairment stage[ J]. Brain,
2015,138(Pt 5) :1327-1338.

[32 ] DeSimone CV ,Graff-Radford J, El-Harasis MA , et al. Cerebral Amyloid
Angiopathy: Diagnosis, Clinical Implications, and Management
Strategies in Atrial Fibrillation[ J].J Am Coll Cardiol,2017,70(9) :
1173-1182.

[33] Tucsek Z, Toth P, Sosnowska D, et al. Obesity in aging exacerbates
blood-brain barrier disruption, neuroinflammation, and oxidative stress
in the mouse hippocampus: effects on expression of genes involved in
beta-amyloid generation and Alzheimer’ s disease[ J].J Gerontol A Biol
Sci Med Sci,2014,69(10) ;1212-1226.

[34 ] Toth P, Tarantini S, Csiszar A et al. Functional vascular contributions to
cognitive impairment and dementia: mechanisms and consequences of
cerebral autoregulatory dysfunction, endothelial impairment, and
neurovascular uncoupling in aging [ J ]. Am J Physiol Heart Circ
Physiol ,2017,312(1) ; H1-H20.

[35]Park L, Anrather J, Zhou P, et al. NADPH-oxidase-derived reactive
oxygenspecies mediate the cerebrovascular dysfunction induced by the
amyloid beta peptide[ J]. J Neurosci,2005,25(7) :1769-1777.

[36]Gupta VB, Chitranshi N, den Haan J, et al. Retinal changes in
Alzheimer’ s disease- integrated prospects of imaging, functional and
molecular advances[ J]. Prog Retin Eye Res,2021,82:100899.

[37]Shi H,Koronyo Y, Rentsendorj A, et al. Identification of early pericyte
loss and vascular amyloidosis in Alzheimer’ s disease retina[ J]. Acta
Neuropathol ,2020,139(5) :813-836.

[38 ]Cheung CY,Ong YT, lkram MK, et al. Microvascular network alterations
in the retina of patients with Alzheimer’ s disease [ J]. Alzheimers
Dement,2014,10(2) :135-142.

[39 ] Williams MA , McGowan AJ, Cardwell CR, et al. Retinal microvascular
network attenuation in Alzheimer’ s disease [ J ]. Alzheimers Dement
(Amst) ,2015,1(2) :229-235.

[40]Jiang H,Wei Y,Shi Y et al. Altered Macular Microvasculature in Mild
Cognitive Impairment and Alzheimer Disease[ J]. J Neuroophthalmol,
2018,38(3) :292-298.

[41]Lahme L,Esser EL, Mihailovic N, et al. Evaluation of Ocular Perfusion
in Alzheimer’ s Disease Using Optical Coherence Tomography Angiography
[J].J Alzheimers Dis,2018,66(4) ;1745-1752.

(ks H 39 :2021-08-12)
(A G 5 —7K)



