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Abstract

The incidence rate of leukoencephalopathy is high, its onset is hidden, and it is easy to be ignored.
It is also the most common imaging marker of cerebral small vessel disease (CSVD). In recent years,
research has found that endocrine function is also closely related to the occurrence of white mat-
ter lesions, and has unique advantages in the treatment, prognosis, and etiology identification of
white matter lesions. Abnormal endocrine function is an important and interventable risk factor
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for cardiovascular and cerebrovascular injury. Among them, diabetes is a risk factor for leukoen-
cephalopathy, and other endocrine factors, including thyroid function, estrogen, glucocorticoid re-
ceptor polymorphism, may also be related to leukoencephalopathy. This article reviews the rela-
tionship between leukoencephalopathy and endocrine factors such as diabetes, thyroid hormone,
estrogen, and comprehensively summarizes the research progress of leukoencephalopathy in en-
docrine.
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1. B RmE A

Ak, BEENH 2, B PAEREZR AR b ERnESOR RS 2021) Sox, JEEFEE
200 2 3 R M LA e R, AR IS —, HROM B AIBE T AN RS I AR R
EIAETER . W BRI S R R RGN R[] T3 DU Ry AU BN 2™ A T A R — K5 1)
SRR, LV T SRR A BRI B #RS . /I8 L& 995 (Cerebral Small Vessel Disease, CSVD) ™ 5 Ja il &
NI RE, 78 BTG I LB 50 Th AR R R L0 1/5 [2], M (5% 28 (White matter lesions, WML) 2
CSVD W FEERMY —, FEMEHBEARKIE, BORBZ MR, N 5% A8 2 Bk i v 4 o B
b i P IR B, WL IR HEVE 1% (Perfusion imaging, PWI)BETS & BTSN [ FUR A IAELE, £
IR 0T X3 AINANSE IR e A5 5 o i S0 28 SRR A i 15 A7 (Leukoaraiosis, LA)BIN )5 &5
“5(White matter hyperintensities, WMH) [3], iX M+ 20 tH 20 80 4-4R B N E2 K I #h 28975 2% 2% 3% Hachinski
SEN[AE A G2 A U R, B S MR SR %= 55 AR R (B AR B IR A2
PRI B s S AL, WML — 8] DLdE— BRI 7 R 0 = 5% i 15994 22 (Periventricular
white matter lesions, PWML) A1 55 fixi ()57 955 2% (Deep white matter lesions, DWML). WML [k % 54F
RV, FEle > 65 % AHEH 4] 90% 7 7E WMLS [5] . AR S i it 55 (1 15632, 60~70 2 411K B2 i T WML
REEZ 87%, i A B WML K2 68%; 1fi 80~90 41, 2 WML K42 5 100%, = &
WML & A3 1 95% [6]. WML FRI9 A AEAN[F] ) Sk B RESE IR R (MR 2 57, Ty IBUE (T W) RS 5
M T IR (TaWI) IR A 93 s e VA S (FLAIR) I {5 5 (7] FLAIR FRa Al WML 5 A s B
PRI AL X 3 FF R, 2 SR IEAS WML 2 15 77 7E BA A0 A8 7 52 B 1 A B R [8]

WML &G N2, SHAREE . ImARAERA AT 5, prb EIm R R B AR K250 H
&, BIHIRE SN, hathd. N AR TREAERVINRR, A RSEREkE. i
NG WK JREnG . T S0R . MR D RERR G B/ MERERFSE[9] [10] [11], HoHm AR
TE R AR AR AR . BTN PR T BAEAE — RYEEM 4, Wi NRiggh 5 ka1, IFS
HE M, 12, BTSSR EIEEA G, BN E U, R BRI bR 2 oA )R S A
BT REE 2 M R 5 3

WML {EN CSVD [F—FEAY, HWBERHE £ 22 A REHT . MEEET . DRI BT gn i T f 3T
F[12]. AHT A WML RS R R AFE: 0. IR [13] [14], AFESE WML A& A i — AN i) XU
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DR e L e LS 2 ) 6 2 1 9 P 2 o WML (035 B A T 2 2 R L El T 2 Bk Bl A A 1 1 3
M PEARHEE . I P9 P ThReRRAs . I 5F b Th RERReis . 06 1f 8 PR 55 S B BB B[ 15] - Sh Bk FERE AL 2
o 040 1) — A BB AR, BREIE A s /NBIKHR T LA AR 5 0 . PN RS 485 B 4 0 R e i
DUBL, SR 0J2IR b AT 4EAN g A . T REE R RS KRR . B IR AT, 0 S EUN M
PR A M AN A [16] o Fi 0L 37 B2 AR/ AU P E VR A 2 S BB RE L % . B R IR IE M 58 27
B IR N R AR . LN 5 B (Blood-brain barrier, BBB)Z ik ML () —FhvREE, eI B e 4 ) i i
Ji o P 30 3 R IALAE , - A 8 e B PR A [17] o I 5 P o R B bS5 B ) R VA S Sh B i As, 33—
S EAH A E KRR, A0 FUEE WML R B A, WML XIS 2H 238 K e 5 215
IKEIEI, RAELEMR I 0T 3 AR B BEA . 106 5 205 i 2 VB s Ty AR T, I 0T
W HEERR IR 7T, B K R AR e — Va2 N, KIWIEAT B3R, iR R FE A, i
T RE K S SO MR R, B4 IS S8 WML [18]. N B2 ThBE ZXTLAEVE 2 O A B R AR R R
it E EEEH, EMEIEED R RB AR EEAEM, AR IIReRRAGR, St P RRH M R
GERTERENE: , DT 5 25000 P 5 B T RERRAS i L9 B k2 25 [19] 0 27 BT, WML HH 2 Fh Ao WL B S,
H&DhRe AR R, HoNERILFRFH WML KA.

BIR WML BERERAS 22 00, B2, B NIE, AT WML [% BRI 2 RIE 2, HEra
IS A s SRS ACEEE G S0 L6 7 B0 U I E VRIE AR AS 0« JERMFEYD IR DT 0
R LBV A 2R AU[20] [21] [22] [23]. H TR AR IEHLE S EREEE K, BAT-BAAN, X
LR R ILEE R RIS R, (HIX SR AT A B2 H AT A TS 2 .

2. B ERESASERNXR
2.1. YER®

BRI AR — i WA, AR IR TS, S kR AL LS i ) 3 — H
BEVEAR AT . — S RE R AN S R B FARDTE A A 3R 70 WA AT RS R R A K [24]
IR NS T MURDIRAS, S OE. R IRES . B IS 2 NS G i A3 [25], 3 00 ik i
BRI R B D RETE S S AR G ACRE B R A2 [26] 0 Ferb,  REPRIPE B — AN BRI RO AR LR AR (R
I AN IR AL), AR A 2 RBUNINR . ANIVEIR, IX A4 83 R ELK AR 1 3 AN 22 5
71, M HE B FERNIN SO, ™EEEELEmE A, Kk, BERPE CSVD KA HiEs
KREEM . BET, WEUIREY, S5IEW AT, WEIRW & I B SR TR LR S, T o
WAy T B AR A (8 — NG G R R [27] o ARFE TSR IE R B, W8 PRI R Bt BE A In &6 v f X
K:[28]. HT, HERIE LN T — N ERRVER AL DA MRS B RO R T A BRI
FFIEZIFACRERI AL, WTIAEAR KRR B B M AE R . 2 BN B 27 iR R g ) B R

PR S B R B F

AT R RN, B SZ 85 /N A 88 WIMH R A B i 3 7™ R 2 IR AR G, Bl 5240
NI/ IS 8 WMH B R 3R, IR R BIRE R T 2T gE 25 WMH (AL KR IERE[29].
HHUHI TRy WE R ARG 5 08 o A AL A B IL RS A 7T A2 S BURLE AR MR 22 05 42,
I A 52 4R ASAE UL N B AR 0, R SR IR AR A E SNE, I SR I R0R A 2 5 ikt
R ARG ZAL[30] R, BEACHSRRE T 51 MR R AR B3 0, SR SR, & K R —
AR, A EZE, A IR R R, INE WMH #ERE[31]. B WMH B (77 FEAM 1 ifn ik
BRBRRIIA . ML N B AR A AR R A AL, BB T 32 L R ML AT n I B . WMHL S8 I A A2 A
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PRI o AR T SZUONRE R AT, 0 2 A 1 5 0 P B R AN SO PR . BT, HOE &
MR AR BRI FHTE 32 P S v B S R I AN B i

IR VR 5 5245 — Fh Ak T TE BRI ARE RS 2 [ i R AR PRS2 BRI e i — A 2
JRER, R RFTE WG RRE R 2 WbsitE, H R 70 PR I I SUBURAAE . OB = T4 SN al ik A
BHRVER,  Fopa s OO v 8 A 20 Bk ol A A Ak R I 7 R SR I 5, 7R B /NS o AR R, ] DL
KB NEIRK  RIE NSRS . ARECT IR W UGS, G e MU ) MU PR SR o SE P B O, T
BAERWIG, AR R e NSNS o Cofbi I e S0 A 26 T [32] o MICHE FR IS AN (S A A I 85995 F) fa
RrlRlZ, (ARS8 WML BfERe B 3 . KA AR X R0 Rk fe) LA 254+ 43 ARAL,  ERTTT fIL A ot B 7 285 g AR
Thie b5 10 — 400058 7 B AE LA [33] o R PR 99 R85 I — 400 DX R o P e A A 1 JF A0 D) e I 5 F 3k 58 P A1
Frali, ki 5 SO0 W IR R o« 22 TOUNE PRAE 78 2 B, 40 IR0 FEE Aol oL 8 73 A7 D A i L 28 ) AR b
EWI[34] [35], MIMTIESE 740 R I A PR A8 5 WML I R BAh, B — T E Bos, K
YA 1) S 15 2 S BOARIBRAG[36] . LR B AR B, AL BEAR L 28 5 WML Z )47 75 35 S 22
AEHEER, AR - AR R AL 2 S B - R AR . SR R BRI — A O R R T
DI AR e S ff e, (R — 23 O LT TWEC, YN Z JGRES R Ut v] BE 2 08 R m
BH S WML RAERBER—ADATRERF[27], RIEFHERITHE S HEA R .

— B, BRSO AMAIE S IR MR . BERE. MR . MRS . B RS, ekt
MRFS - P9 R T RERRAS S0 Ik s R A1 5 o i 1L/ s B D) 2 [37] o 81 1 52 400 60, 368 2 A AL <2 B RO i 2
AR, RIS B A AT REGRADIRN IR & R ARBTAR DG, (FUREIN Bk R AR LS R OC RIS
JIG W% 2 45 58 2 DI [38], LR A PT BeA . FEME PR, BT & B A A 32 B P AR DG IR 7, i
ML AR R T+ 21V i S S D J0 A 70 25 S 3 vy, IR R T S el ARG AU JR s A B o 100 S R A
H M SZ A = R R 2 — o FrACERE i SRR B, A SRR F o, A R AR AE,
R TS 2 DBl AR XA /)~ L7975 F8 2 WM (14 52 0 4 2 IR S2 453 5 K B G0 2B 4l R W, IR 5 WMH
TEAERCNE, MpETH = S8 WMH B ELE EE N 1.64 [39]. Grosu Z5[40]3@ %) 400 93218 % 34T 3TMRI
KA R, K WMH AR SRR 240 S R AE DG . WMH AL S5 #2250 #RE IR 4H
Ml PN A AR AN T oy o I T R 2 S BRI B R A, R I P R 20 B A A, 3 T R
IS ARG IG5 R ORHIR , R A 28 Ji R 4 M Je Rl A A o TR R R PR A B ) 4T s IURRIR S, 2591
AR P Z R AR A 2R AL, TR AR B T S 2 51 AL RORN 9 R I SE, 3R 51 R L A, X
LI LA MRS . FHEET L, B T it 5 WMH AL 25 DA 5%

% FUIR R 2 25 1 (transthyretin, TTR)ZKF- 580 U875 5240 A0 B2, Jl i 4 07 2R 1) TTR ZKF i) B 4t
JiL,  BRAR I B BB M AR %, R R AP g LR - G e AN S A AR, 90 dan i 267 W U 1 2 B0
BRI T o R 1 240 ATl I S AL SO AR SE L TTR A, [, TTR 25 R R T
Az, WA & ie S EIEIER[41). BERTZH. TTR 275 S5/ B% WMH
G, HATHRARR D, & Z MR M HE—

2.2. EBRBRHE

FURBRAE NSRRI il i, & — M EL RN MR R 7, A RGN E 5IReh k%5
BB o KBS DR iR B e A2 A IR RBURR W B 3 A % R S T 3 I [42] « Sale J LA 47 58 2 IR ST R
FUR B AT ZR SRR A KA, 3 K B Sh REAN S5 47 AL FEM, TG A e AT N AR AL, e R i
A5 F [43] 0 [FFE, HORARECER thid o AR RE AR AR i — A 2R, e AMa W& — A4
B AU ER, LI RS0 e R G0 HAE R 10 EZ LA B [44], & RT LU 2 i Li R0
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7Y

(AT ARVA
{/ﬁl‘%:

o i LG (14 R o FEOIR BRI R A AR P 48 22 4 v )R 1 1 2 B I 0 P 4 AR 240 B 1) 2 A« B4 B
TN R SR S [45]

FRBRTIEE SR AFRE TR

FORIR D) BE S8 0 N HR ORI A, B & T3k 25 WML Bkt e, Bkt © FARIR
e et (MAR )8 T —Fh B S e, e TE3R. TR IR RA RS G 2 R T 2 M5 N 3
RN TR IR K, NI S EWUR R BRI TR BRib 2 Ah, 2 RIGI 7 Pt
TP AR A B A SR RO A A, WO AR B S AR A L A R A IR D RE S AR R MR, Bl P R 2%
TRy, FEON R IhRE SR, DA B RERE AL, T 5] sk ik o [46]; i 5 K HOR BRI R 2l
BE FIRERe A, MR LB T, A BRI E TR, BKEZESE R, s ) kAR
b, TEMLN 2= 51 RSNk 2R, S A Sk i A 78, 5 102 LA E[47]; HOTRT 5] i Ok,
O WA s ORI, I MK TR]Co 2R 2 B0 Co JUE B BE AR T I TR B, R 1 B vt A2 12 i
FRIEM — A FEFEF[48]. @ WUARMRET)REIRIE 1E Fal ik ok RE AL 2 o 1L s L — B R . M HR R
BEACHR TR, OB Sl E, ORI, O ERK, SS8U8 AR KIES R, P 73
K, BRI 13K, HXF Msh Jy 2 r= A, RIAEHR o BE oI A IR &, XS 25
E BN FEREAL[49] [50] [51]. AAMEFF SR, HARIREER ISR 2 s e i 7 A, MRt A 44
eI hRe =R 5gme, S 20BN kAR AL B H G 21 4 B R BE AR = iR, BERRTE DN, DR S I,
RN WML 5200 R 25 [52] .

BT ERNE R, LHERER S FUIRIRIH AR R B R R IE L, 111 60 % LA BRI &, BiFEn
20% [53]. VFEZHIACEUEY], £ WML A, ZoPEf) FTs. TToKFHOIEH 28, Bk, A3
A, WML 5 N5 2ot (0 IR IR T RE T REAEAE S — € IEX R [54]. Leonards CO S5 7L R B, TSH
STV e A PP R 5 i 19 J5 975 28 F 7 i 2 E BR[55] 0 PRE AR WML s, SEA0 41 (0 FROIR BRSO AE AR, B B
NS FrIETIG R I8, e % B AR S B 2 AR XU, BRI R I LR

2.3 MEHR

MERGR AR —MRERRGR, T EG RO ERINR L, FE, B EIRER, SRR R4
WRE s> B MR [56] . BRAERT TR, MERGR AR — Al e Ry B, x4 i 453 77 B A7 82 1
TRIE L, XU RAF[S7] AR W], MERCER RE W JE I 45 2o Uk A 21 48 B 1 L A, AT 5200 I 3 775 »
XTI 2 0 0 o FFE RS L8 AR ) CRA AR o T B AR NI ) p-TE A AE Ak L S e 2 L i
T IR L DS M A 2 Fhig AR R AR HI[58]. MEMR 2Rl SMERER S &5, mE—R
HIRIAEBERCR[59], W FCUESKH A2 R4 1 M E AR o (ERo). MEBIE AR B (ERA)ANER (1 A 152 4
GPR30 75, XK E BRI . T EMRESE, Hr UERGE AR IR R R0 . MERCR AR
U AR 2R ORAPIE A, T IS0 PA o 220 386 o FRORE TEOR P30 O AR S, Tt — 2D S M i 8 s K ke . R
DNMERCER T AR R AR, BT LA B 2 5 52 I 0k P EBCE KT B K2, 28 4 301 2 D E 5k
FACT & PR, ORUIRANIL. I S S U e, WA 5 Tt A SRS R TR A 2 )
A IR B A9 A 28 i B SR AN [60] » Wi ARARK BT T 2 Y, R B A TR T8 28 I I 2R ikt
AT U 2 AR R 2 A A S, i e PR AR 2 L P R R KT
MRS RE AT R

R RAIRAT I - B R, MRS KCF 5 SR A L B B UDAR G . i T e AR AR P A
RANIATIRBF DT RBOR X PR R GE AT — e BT AR FH 73 T e o 280 0 i I ‘657 5 (1 T4 7
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TERY, 53— 77 T RERE AE SR I (¥ I R h ke 2 ORAP 1 FH[61] [62] [63], PRl b 2R BE A% ORI ) LRI 2
MHAERBEEA L. BaW)a, LR RMERER KT TR, & BCRN i, M2 re e e
N, RS R AR . AP FRY], ek R I RRETA N- ZBER & IR A
YOI R e, X REE MR B AR L SO AR 1) 53— SRR [64]0 BRI, il 1 SO AR ) R A SR R+ B2
2%, EAALE) T 2T BB, I R 5 AR R SR R A A 2 AP R S R R I A, A — A
PR TR 1 B AL R A I RO e, L, PRGOS Ferh — AN E R R R . il
FRAZ R N IR A A7AE BBB $1 3, HIEEMEE =, 24 BBB B85, #i iR RIUER 750 B3 h#tA
A, HP A R R EORN RIRR L (AP 28 SN R DD RERRDS O 1 s 02 55 1) e A A EEAE R 5 R K
TR R [65]. B, HMERGEACTRURES, BEKME RGO S HE.

SEBIHEA IR Z W T SCRAMERER KT AT WML 81— @ KR, MERGER T DU 2 O3 8 A fh 2
FIPER, ERRIRERIN BRI AT T o BLAb,  MECER 7K i L 1) R A FH R e 2 TR S FE LB A4
MEER 5 A VR O LA R O I i A A A R R v = AR RO R, ESGER AN se AN B A TR R A
R A S5, A7 VF 2 A R R AT BE— DR T (A, IRATHIME, BEE X HALE
BE—0 TR, BRSBTS AN T Lo L A RSOCRORE 2 SN S

3. RERFEERXEHRNEESRERE

WML ZH7 LAEE, AR A AR S VI, A D) RERERT . Ik GF i v in, DA
Lk R (0 JOE S N 22 MBS 5 . 28T, IR ARESE MR WML TR BB 122284k, A
AR S WML # VIR, H AT CEIR WML USR5 o PRI AR SS 7t A KR SCikdloE, H
KEHURER. HEFRS WML ZIAIR AR, MR Wik BBl . JATEE 5T WML 54K el
FE PP TR BE A P9 0 SR HEAT 0 M, KGR TR R B R R A B TR T RN 0 R 3R WML
KAEREFREM, R ARG TR AR AR . FR, Rl E2Eebs, sScOlE s, 5
WiayT, SR BE TR .

SE K

[1] &AL, REEAE. N ILE AT A BEOL[D]. PUJsREE 24, 2018(6): 143-145.
[2] Zwanenburg, J.J.M. and van Osch, M.J.P. (2017) Targeting Cerebral Small Vessel Disease with MRI. Stroke, 48,
3175-3182. https://doi.org/10.1161/STROKEAHA.117.016996

[3] Wardlaw, J.M., Valdes Hernandez, M.C. and Munoz-Maniega, S. (2015) What Are White Matter Hyperintensities Made
of Relevance to Vascular Cognitive Impairment. Journal of the American Heart Association, 4, €001140.

[4] Steingart, A., Hachinski, V.C., Lau, C., et al. (1987) Cognitive and Neurologic Findings in Demented Patients with
Diffuse White Matter Lucencies on Computed Tomographic Scan (Leuko-Araiosis). Archives of Neurology, 44, 36-39.
https://doi.org/10.1001/archneur.1987.00520130028013

[5] Alber, J., Alladi, S., Bae, H.J., et al. (2019) White Matter Hyperintensities in Vascular Contributions to Cognitive Im-
pairment and Dementia (VCID): Knowledge Gaps and Opportunities. Alzheimers Dement, 5, 107-117.

[6] H#H3COL, #¥ZE, ZRlE, HEde PEN/NILERISE T RILR 2021[3]. FEF G RE, 2021, 16(7): 716-726.

[71 Hu, H.Y,, Ou, Y.N,, Shen, X.N., et al. (2021) White Matter Hyperintensities and Risks of Cognitive Impairment and
Dementia: A Systematic Review and Meta-Analysis of 36 Prospective Studies. Neuroscience & Biobehavioral Reviews,
120, 16-27. https://doi.org/10.1016/j.neubiorev.2020.11.007

[8] Launer, L.J., Berger, K., Breteler, M.M., Dufouil, C., Fuhrer, R., Giampaoli, S., Nilsson, L.G., Pajak, A., de Ridder, M.,
van Dijk, E.J., Sans, S., Schmidt, R. and Hofman, A. (2006) Regional Variability in the Prevalence of Cerebral White
Matter Lesions: An MRI Study in 9 European Countries (CASCADE). Neuroepidemiology, 26, 23-29.
https://doi.org/10.1159/000089233

[91 BN, ARSC, ZE5CHR, S, BEJ5tT R R N N B AN R I X 5 A A A A RN D BE B (R SR

DOI: 10.12677/acm.2023.1361301 9297 I IR = =23t e


https://doi.org/10.12677/acm.2023.1361301
https://doi.org/10.1161/STROKEAHA.117.016996
https://doi.org/10.1001/archneur.1987.00520130028013
https://doi.org/10.1016/j.neubiorev.2020.11.007
https://doi.org/10.1159/000089233

W, h

[10]

[11]

[12]

[13]

[14]
[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]
[26]

[27]

[28]

[29]

[30]

[31]

PERIFSE[]. S FH oMl it L9 2% 35, 2020, 28(11): 48-53.

Li, Q., Yang, Y., Reis, C., et al. (2018) Cerebral Small VVessel Disease. Cell Transplantation, 27, 1711-1722.
https://doi.org/10.1177/0963689718795148

Simdo, F., Ustunkaya, T., Clermont, A.C. and Feener, E.P. (2017) Plasma Kallikrein Mediates Brain Hemorrhage and
Edema Caused by Tissue Plasminogen Activator Therapy in Mice after Stroke. Blood, 129, 2280-2290.
https://doi.org/10.1182/blood-2016-09-740670

Filley, C.M. and Fields, R.D. (2016) White Matter and Cognition: Making the Connection. Journal of Neurophysiology,
116, 2093-2104. https://doi.org/10.1152/jn.00221.2016

Brown, R., Low, A. and Markus, H.S. (2021) Rate of, and Risk Factors for, White Matter Hyperintensity Growth: A
Systematic Review and Meta-Analysis with Implications for Clinical Trial Design. Journal of Neurology Neurosurgery
and Psychiatry, 92, 1271-1277. https://doi.org/10.1136/jnnp-2021-326569

Tamura, A., Kuriyama, N., Akazawa, K., et al. (2021) A 10-Year Longitudinal Study of Deep White Matter Lesions on
Magnetic Resonance Imaging. Neuroradiology, 63, 1599-1609. https://doi.org/10.1007/s00234-020-02626-2

Wardlaw, J.M., Smith, C. and Dichgans, M. (2019) Small Vessel Disease: Mechanisms and Clinical Implications. The
Lancet Neurology, 18, 684-696. https://doi.org/10.1016/S1474-4422(19)30079-1

lhara, M. and Yamamoto, Y. (2016) Emerging Evidence for Pathogenesis of Sporadic Cerebral Small Vessel Disease.
Stroke, 47, 554-560. https://doi.org/10.1161/STROKEAHA.115.009627

Kerkhofs, D., Wong, S.M., Zhang, E., et al. (2021) Baseline Blood-Brain Barrier Leakage and Longitudinal Micro-
structural Tissue Damage in the Periphery of White Matter Hyperintensities. Neurology, 96, e2192-e2200.
https://doi.org/10.1212/WNL.0000000000011783

{EREME, BB, M, TILH, ERE. WA TR G R & EROmALE e Fest D] E s &R
Zk &, 2022, 25(7): 916-919.

Walsh, J., Tozer, D.J., Sari, H., et al. (2021) Microglial Activation and Blood-Brain Barrier Permeability in Cerebral
Small Vessel Disease. Brain, 144, 1361-1371. https://doi.org/10.1093/brain/awab003

Lin, L., Zhang, Y., Zeng, Q., et al. (2019) Atherosclerosis, Inflammatory Factor Changes, Cognitive Disorder and
Vascular Endothelial Functions in Patients with Different Grades of Leukoaraiosis. Clinical Hemorheology and Micro-
circulation, 73, 591-597. https://doi.org/10.3233/CH-190597

Lin, J., Wang, D., Lan, L.F. and Fan, Y.H. (2017) Multiple Factors Involved in the Pathogenesis of White Matter Le-
sions. BioMed Research International, 2017, Article I1D: 9372050. https://doi.org/10.1155/2017/9372050

Freeze, W.M., Jacobs, H.l.L., De Jong, J.J., et al. (2020) White Matter Hyperintensities Mediate the Association be-
tween Blood-Brain Barrier Leakage and Information Processing Speed. Neurobiology of Aging, 85, 113-122.
https://doi.org/10.1016/j.neurobiolaging.2019.09.017

Nowroozpoor, A., Gutterman, D. and Safdar, B. (2021) Is Microvascular Dysfunction a Systemic Disorder with Com-
mon Biomarkers Found in the Heart, Brain, and Kidneys?—A Scoping Review. Microvascular Research, 134, Article
ID: 104123. https://doi.org/10.1016/j.mvr.2020.104123

Rachdaoui, N. (2020) Insulin: The Friend and the Foe in the Development of Type 2 Diabetes Mellitus. International
Journal of Molecular Sciences, 21, Article 1770. https://doi.org/10.3390/ijms21051770

Kumar, S., Mittal, A., Babu, D., et al. (2021) Herbal Medicines for Diabetes Management and Its Secondary Compli-
cations. Current Diabetes Reviews, 17, 437-456. https://doi.org/10.2174/18756417MTEXfMTQ1z

Schmidt, A.M. (2018) Highlighting Diabetes Mellitus: The Epidemic Continues. Arteriosclerosis, Thrombosis, and
Vascular Biology, 38, el-e8. https://doi.org/10.1161/ATVBAHA.117.310221

Umemura, T., Kawamura, T. and Hotta, N. (2017) Pathogenesis and Neuroimaging of Cerebral Large and Small Ves-
sel Disease in Type 2 Diabetes: A Possible Link between Cerebral and Retinal Microvascular Abnormalities. Journal
of Diabetes Investigation, 8, 134-148. https://doi.org/10.1111/jdi.12545

Van, S.T.T., Sedaghat, S., Carnethon, M.R., Launer, L.J. and Stehouwer, C.D.A. (2020) Cerebral Microvascular Com-

plications of Type 2 Diabetes: Stroke, Cognitive Dysfunction, and Depression. The Lancet Diabetes and Endocrinolo-
gy, 8, 325-336. https://doi.org/10.1016/S2213-8587(19)30405-X

daik, AR, BB, PR, SRR, X BTS2 A R R R R - 0 I R T AR Y
AHICPE[I]. HhAes2 a0 i I8 2% &, 2023, 25(3): 281-285.

Kabootari, M., Hasheminia, M., Azizi, F., Mirbolouk, M. and Hadaegh, F. (2020) Change in Glucose Intolerance Sta-
tus and Risk of Incident Cardiovascular Disease: Tehran Lipid and Glucose Study. Cardiovascular Diabetology, 19,
Article No. 41. https://doi.org/10.1186/s12933-020-01017-4

Moroni, F., Ammirati, E., Hainsworth, A.H. and Camici, P.G. (2020) Association of White Matter Hyperintensities and

DOI: 10.12677/acm.2023.1361301 9298 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361301
https://doi.org/10.1177/0963689718795148
https://doi.org/10.1182/blood-2016-09-740670
https://doi.org/10.1152/jn.00221.2016
https://doi.org/10.1136/jnnp-2021-326569
https://doi.org/10.1007/s00234-020-02626-2
https://doi.org/10.1016/S1474-4422(19)30079-1
https://doi.org/10.1161/STROKEAHA.115.009627
https://doi.org/10.1212/WNL.0000000000011783
https://doi.org/10.1093/brain/awab003
https://doi.org/10.3233/CH-190597
https://doi.org/10.1155/2017/9372050
https://doi.org/10.1016/j.neurobiolaging.2019.09.017
https://doi.org/10.1016/j.mvr.2020.104123
https://doi.org/10.3390/ijms21051770
https://doi.org/10.2174/18756417MTExfMTQ1z
https://doi.org/10.1161/ATVBAHA.117.310221
https://doi.org/10.1111/jdi.12545
https://doi.org/10.1016/S2213-8587(19)30405-X
https://doi.org/10.1186/s12933-020-01017-4

MRS, 1R

[32]

[33]

[34]
[35]
[36]

[37]

(38]

[39]

[40]
[41]
[42]
[43]
[44]

[45]
[46]

[47]
[48]
[49]
[50]

[51]
[52]

[53]

[54]

[55]

Cardiovascular Disease: The Importance of Microcirculatory Disease. Circulation: Cardiovascular Imaging, 13,
€010460. https://doi.org/10.1161/CIRCIMAGING.120.010460

Fang, F., Wang, N., Yan, S., et al. (2019) Impaired Glucose Tolerance Predicts All-Cause Mortality among Older Men
at High Risk for Cardiovascular Disease in China. Primary Care Diabetes, 13, 495-504.
https://doi.org/10.1016/j.pcd.2019.01.004

Heringa, S.M., Bouvy, W.H., van den Berg, E., et al. (2013) Associations between Retinal Microvascular Changes and
Dementia, Cognitive Functioning, and Brain Imaging Abnormalities: A Systematic Review. Journal of Cerebral Blood
Flow & Metabolism, 33, 983-995. https://doi.org/10.1038/jcbfm.2013.58

HESE, U, N FEEAUN T A R AERE R A0 s A (AR R Tt R [I]. AR R 2 &, 2018, 34(4):
415-421.

BN, BRIRAS, SC0R, BRIR. HE R AR S N B AR 0 R AT otk R D], o G I R Ak 3R, 2023,
20(1): 49-53.

Qiu, C., Cotch, M.F., Sigurdsson, S., et al. (2010) Cerebral Microbleeds, Retinopathy, and Dementia: The AGES-
Reykjavik Study. Neurology, 75, 2221-2228. https://doi.org/10.1212/WWNL.0b013e3182020349

Wang, S., Li, G., Zuo, H., et al. (2019) Association of Insulin, C-Peptide and Blood Lipid Patterns in Patients with
Impaired Glucose Regulation. BMC Endocrine Disorders, 19, Article No. 75.
https://doi.org/10.1186/s12902-019-0400-5

Selenius, J.S., Wasenius, N.S., Kautiainen, H., et al. (2020) Impaired Glucose Regulation, Depressive Symptoms, and
Health-Related Quality of Life. BMJ Open Diabetes Research and Care, 8, e001568.
https://doi.org/10.1136/bmjdrc-2020-001568

Li, W.,, Wang, D., Wang, X., et al. (2019) The Association of Metabolic Syndrome Components and Diabete Mellitus:
Evidence from China National Stroke Screening and Prevention Project. BMC Public Health, 19, Article No. 192.
https://doi.org/10.1186/s12889-019-6415-z

Grosu, S., Lorbeer, R., Hartmann, F., et al. (2021) White Matter Hyperintensity Volume in Pre-Diabetes, Diabetes and
Normoglycemia. BMJ Open Diabetes Research and Care, 9, €002050. https://doi.org/10.1136/bmjdrc-2020-002050

Wieczorek, E. and Ozyhar, A. (2021) Transthyretin: From Structural Stability to Osteoarticular and Cardiovascular
Diseases. Cells, 10, Article 1768. https://doi.org/10.3390/cells10071768

Wiliams, G.R. (2008) Neurodevelopmental and Neurophysiological Actions of Thyroid Hormone. Journal of Neu-
roendocrinology, 20, 784-794.

Ge, J.F., Xu, Y.Y., Qin, G., Cheng, J.Q. and Chen, F.H. (2016) Resveratrol Ameliorates the Anxiety-and Depres-
sion-Like Behavior of Subclinical Hypothyroidism Rat: Possible Involvement of the HPT Axis, HPA Axis, and Wnt/g-
Catenin Pathway. Frontiers in Endocrinology, 24, Article 44. https://doi.org/10.3389/fendo.2016.00044

B, BRI T RS 75 /o il 0L /893 HH ) S AN 43 M 3], R AR ST, 2010, 29(32): 34.

MrRa . 24 NIRRT BEF0Co 00 850 [ i D6 R[], R AERYT, 2018, 37(20): 31-33.

BhaN, ok, B, . 295 fF B O I A R AR FIR BRI SRR R I A 0], R B4R R 24, 2015(22):
172-174, 177.

HAR e, mdEgk. FURIRIDRE SCHERE & I N S kR ESUMBEZE—#I[]. T EIAM SRR, 2016, 16(1):
52-54.

Chen, Y., Chang, J., Yin, R., et al. (2020) Diagnosis and Treatment of Low T3 Syndrome in Neurocritical Patients.
Journal of Clinical Pharmacy and Therapeutics, 45, 759-766. https://doi.org/10.1111/jcpt.13162

Ichiki, T. (2016) Thyroid Hormone and Vascular Remodeling. Journal of Atherosclerosis and Thrombosis, 23, 266-
275. https://doi.org/10.5551/jat.32755

Ray, M. and Autieri, M.V. (2019) Regulation of Pro- and Anti-Atherogenic Cytokines. Cytokine, 122, Article ID:
154175. https://doi.org/10.1016/j.cyt0.2017.09.031

SR, B, SRS I RO IR T RSB K AE R AL [0]. BE(5 K, 2018, 31(21): 106-108.

Lau, D.H., Huynh, L.H., Chew, D.P., et al. (2009) Prognostic Impact of Types of Atrial Fibrillation in Acute Coronary
Syndromes. The American Journal of Cardiology, 104, 1317-1323. https://doi.org/10.1016/j.amjcard.2009.06.055

Gy . L3 PR KPR AT L R L IR R D RE R 2 Wb A (A 3] B BR #03%, 2019, 16(27):
146-148.

TR, 2232, B, S MmN S RRAETh R ARSI 7L [I]. TR PG BR 4 A0 LB B T 44 7, 2020,
8(25): 64, 66.

Leonards, C.O. (2014) Thyroid-Stimulating Hormone, White Matter Hyperintensities, and Functional Outcome in

DOI: 10.12677/acm.2023.1361301 9299 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361301
https://doi.org/10.1161/CIRCIMAGING.120.010460
https://doi.org/10.1016/j.pcd.2019.01.004
https://doi.org/10.1038/jcbfm.2013.58
https://doi.org/10.1212/WNL.0b013e3182020349
https://doi.org/10.1186/s12902-019-0400-5
https://doi.org/10.1136/bmjdrc-2020-001568
https://doi.org/10.1186/s12889-019-6415-z
https://doi.org/10.1136/bmjdrc-2020-002050
https://doi.org/10.3390/cells10071768
https://doi.org/10.3389/fendo.2016.00044
https://doi.org/10.1111/jcpt.13162
https://doi.org/10.5551/jat.32755
https://doi.org/10.1016/j.cyto.2017.09.031
https://doi.org/10.1016/j.amjcard.2009.06.055

W, h

[56]
[57]

[58]

[59]

[60]

[61]

[62]

[63]
[64]

[65]

Acute Ischemic Stroke Patients. Cerebrovascular Diseases Extra, 4, 61-68. https://doi.org/10.1159/000360217

Novella, S., Perez-Cremades, D., Mompeon, A., et al. (2019) Mechanisms Underlying the Influence of Oestrogen on
Cardiovascular Physiology in Women. The Journal of Physiology, 597, 4873-4886. https://doi.org/10.1113/JP278063

XAR, xR, EEWAE, & 4% 5 INEEIE 8 RER R K S 2 4E 8 B KT AR SRR L[], b E AR
54, 2019, 57(23): 19-22, 26.

Crespo-Castrillo, A. and Arevalo, M.A. (2020) Microglial and Astrocytic Function in Physiological and Pathological
Conditions: Estrogenic Modulation. International Journal of Molecular Sciences, 21, Article 3219.
https://doi.org/10.3390/ijms21093219

Hewitt, S.C. and Korach, K.S. (2018) Estrogen Receptors: New Directions in the New Millennium. Endocrine Reviews,
39, 664-675. https://doi.org/10.1210/er.2018-00087

BRAESS, DOARGE, WA, A B2 22 ) Lok i RE AT A S R R K T I e S A 9], P B A gl PR g, 2020,
35(19): 3642-3644.

M, EhOR. 42 )5 ML R MR KF S IMROE A B SR B T RE AR SR 7T [0 A %h R 1, 2020,
35(10): 1828-1830.

Deer, R.R. and Stallone, J.N. (2016) Effects of Estrogen on Cerebrovascular Function: Age-Dependent Shifts from
Beneficial to Detrimental in Small Cerebral Arteries of the Rat. American Journal of Physiology-Heart and Circulato-
ry Physiology, 310, H1285-H1294. https://doi.org/10.1152/ajpheart.00645.2015

Raz, L. (2014) Estrogen and Cerebrovascular Regulation in Menopause. Molecular and Cellular Endocrinology, 389,
22-30. https://doi.org/10.1016/j.mce.2014.01.015

SRS, 2RI, ZEuk, . SR TR AR R T R[] TR AR RRE R S R 4 B (T IR), 2015, 5(2):
120-124.
Wang, S., Zhang, Z., Wang, J., et al. (2022) Neuronal GPER Participates in Genistein-Mediated Neuroprotection in

Ischemic Stroke by Inhibiting NLRP3 Inflammasome Activation in Ovariectomized Female Mice. Molecular Neurobi-
ology, 59, 5024-5040. https://doi.org/10.1007/s12035-022-02894-4

DOI: 10.12677/acm.2023.1361301 9300 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361301
https://doi.org/10.1159/000360217
https://doi.org/10.1113/JP278063
https://doi.org/10.3390/ijms21093219
https://doi.org/10.1210/er.2018-00087
https://doi.org/10.1152/ajpheart.00645.2015
https://doi.org/10.1016/j.mce.2014.01.015
https://doi.org/10.1007/s12035-022-02894-4

	脑白质病变与内分泌因素的研究进展
	摘  要
	关键词
	Research Progress on White Matter Lesions and Endocrine Factors
	Abstract
	Keywords
	1. 脑白质病变概述
	2. 脑白质病变与内分泌因素的关系
	2.1. 糖尿病
	糖尿病与脑白质病变的联系

	2.2. 甲状腺激素
	甲状腺功能与脑白质病变的联系

	2.3. 雌激素
	雌激素与脑白质病变的联系


	3. 脑白质病变相关性研究的总结与未来展望
	参考文献

