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Abstract

Diabetes is a serious threat to human health, and the study of its complications is also getting
more and more attention. Among them, diabetes cognitive impairment (DCI) is one of the most
important complications of diabetes. The pathogenesis of cognitive impairment is complex and
not fully understood, and may be related to insulin resistance and deficiency, poor blood sugar
control, vascular diseases, inflammation, and psychological factors. These factors can lead to cog-
nitive slowdown, prolonged reaction time, neurodegeneration, brain aging, and dementia.
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1. BRBESAARER
1.1. BERFAHIINEERERS

BN ThRER RS (mild cognitive impairment, MCI) &/ T~ 1E 5 % 5 % & 2 7] i — R\ F0 Th B4 3
RAS, B EEIAEN D) RE RS AT G IR 1 R A 2 [1], BEFE R, B AT RE A2 /R B (Alzheimer’s disease,
AD) IR R HA B, INFIThRERERS o T REHELH 15% K JE N AD [2], RS G AR, HilfH
WEE 2R BB PRI 2 3 B0 R AT DA SR R A fe [ R 3R [3] . HL7E 1966 4F, Reske Nielsen ZEgif i 1
OB PRI 7 [A1X A, R TAGACEL, BE PRI D RE AT R N LR AT VR - Biessels 4%[5]
WHICRE, BEREIGIN TINARIDIReAn s, Fhdem 1R KR . FRE FZEDL 2 RO R EE N E, 5 90%
PL_E[6].

DCl FERIMAES] | 2 T KM sl A 7 R 5 [7]. 1012 YRRk IS #1526 J1BRAIK
N RS, PR N R O, ARG B AR R 8], WEIRIE A LA R R R AR
AT e B A% 6 6 52 48 757 6.485 £%

1.2. INHThEETEAE

1 PR AT R R PPAl 32 B N B RV 8, B — A I AL 8% B3 AT iE sl Bl g 2
7E E P9 5 NPl A RTBE D SRR 6 5 R IR R R SRR AT AL 53R DL IR R R 7 =R
& WS IPREBRMMSE) BN Z N, FIRHASThRERS 1) B2 WEF & 9], e — 1%
MR T 58 5 FH PRl 2R . MMSE 3t 19 T, IEH 1A > 26 7. ZRFAURIAEITEA (MoCA) /& — A HI Skt
B2 FEIN SN T RS AT R S A A 5 T H . MoCA J& Nasreddine Z5F 70 ¥ iHHI[10], ‘& E B4 S 2N
I B 2 E I\ A0 Th AL FE RS (mild cognitive impairment, MCI) B E ¥ iH, W& T T2 A E RN, £
Fo: HEAUER S, MRS, B, ERSET, PUTITRE, B2, IBE%. ARRS N LA
WH, &453074r, IEWEN =26 5. InARp R E X (Clinical Dementia Rating, f##k CDR)&—#fH
PP fi e RS DR ™ B R AR AL TR [11]. CDR @I AN RS F IR A Th e, BiRiciz.
SEM ST FIWS o) g eRe 71 HACRETT . REEAETFAGEBZ L. HEAR

B DRI 55 T RN T RE B S R BLTE L2 D R E R S 7 AR e T B, R 2R DILIZIh e
AL HIE S B B AN D B AR T R o W R R T I A I R 3R RO R AR B DA RN T e R A 11
K2, WHARMAEEAEREHRRE. K. WBIT &Rt AGEs Bk, R RE S FE%. Ak
JREI R 9 J A [12] o

2. BEFRRINATNRERRRS B AR

B PRI 2 2RI )T 25 [13] . TIDM A0 B0 28 2 Pl i R BRAR (MR e 7 485 2R 5 0 JR s & A
B, WU oSS ] DA S I S R AR AR G/, E I K AR AR A/ 6%~19%,  Hf S [R5 A4
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FA4i 71N 8%~13% [14]. HAKJFAAFRGE /N2 FF- 46T )LEI, JLE TIDM i K5 iR FR 45 /N2 4% [15]. W90k
B, 1 HOBE PR R R ) £ 52 BT H-5 AR T RESGR A 9K [16]

T2DM i S fibi 2 02 5 T2 T M Je) i A 28 43 5L 28 2 A i (1 25 R /b o Xof B B 4l R P v B
T2DM & R AR P o BRIPS (00 Bz B 25 4 R IR S W SR [17], L% MR AG 75 45 5 o S8 w4104 [m] DA
Je AN R SR A5 0%, I8 AL S R G325 18] eAt, WFFCRET, A0 KT A2 O i AS G B 1 i
45 T2DM AT e G AHOE[19].

3. BERRAFNIIEEREREXE R

B 2 — A R 2 A AL, 5 2 AU e AR M I AOE A 5%, ALARALIM IR AE L B IR AL
Ja B 22 AR AN MLE P o R AR PR AR I A 2 TR FROATL A1) 28 WA, (LR PR o A ) 2
R AR TINFIRE ) T RRRORE LA, MANERE . EIR 5 S0 D RERRAS 2 18] SCIBR A m] BE AL A 0 -

31 RRRENSHRZ

B By 2 AR B A A, PR BRI [20]. B, BRERX A TS I D e
N[21], JBR g AR M R 2, L S2 AR T D LA 2 o e, B B A2 A2 A R,
A GNFIAR SR, EEAOR N 2 . WRER g SARAN R FCikidl . ARTFUARET, ORI AT E thRERS &k
B B 2R [22] JUHFE AL 52 IR X o JBR 15 2R B2 AR K o (70 A R B B AE AP 22 R 48 P KA F B0 T Sk
ORI PP R e 3R 32 A S 2 SR D RE IR TT R B A G, SARITIRE . 2 2T REJ) BACILRE S RE B DA %
HHX AR LR R G I B R AR S IO T RE S MO bR, Sem il 84, 2 5B AT AR (L 7,
Jige B FRARDU AT BE- S BOMM 7 e (BRSO BB, AT AT AR S BRI TR R A F
PO AEBE NI, BET 51 A2 AE FIARZRATVEAR . BE— B M 2 TR DhREMIAFEIS , XA &
BUKIMLAE ThRERERS, SECRALTTEEME, H2ARThRERFERF[23].

TEVR 1 & FR ARSI IR B 2R A0 SR = AT S OB RO HE R o % B B AR 5 A% A D DRIt e B R Al it
SRR R FH R TR, MUV 1 2 Ao 22 1 8 37 AR R By R, DAYEFRR R IR A2 €
5 B2 RUPEIRI . JPe By FR Aok = E ER FRIE R B IR p MBI T S 2L 5 T E 1 AR IR
Wi. CHFIURE, B8R ZRELETRME RG(CNS) T M . KRR R, AN
iR AR IR . IR AR SE TR B A TR RO RN BRIG AP 7T . 2 T TCIESKE, AR GUTER B R
Z LT U AR A B R S, R I 5 T R & 2R P I P T S I 5 T RE[24] [25] - AL,
IR B J 5 2 ik = B B FT B8 3 BUBR 2 31 A5 5 e S BRI D RERR G . A RS R W W RS
SO AR R G R IR S 2R KT ORI o i B 7K T Rt 1 e 22 0 M 5T 40 B R 30

3.2 I¥ERE

SARAF R ILBE AT AE DM (3 R AL oR (1 ARG I 2 f5[26];  [RIS, AR AUAE 1) A ARSI 500
IKPFAFAE SR RIS B2 RAE Y™ AR MR W] B 0 5 AR B LA R e [27] 0 A8k s ol — 5 T mT BA
O A R A, BRI A R A, AL 5y R A s SRR B s 55— 5 A AT DL S| Sk A
THREREAT, Mehc iAo, BET R F B AR T RE, LA RR B AR AR [28] [29]. AT TT
RWY, AR IURE A A LA (R T AT A R SR R D DAL vy 66%, e ML AR 8 b T v R 4 A A
AR TR RS 3 BRI 1 2 %, H B e I A ARAER A A% £k b T v MUK A A1 AN IR A A A
R PR RS 5 6 i, H I EE AR IR K v B 5 R o KU B m A 55 [30]

R = 2 VAR 46 B O 2 EERE BORIE, AL 24 h Y IR B PT BE 2 521 DM R A RIZH BE[31]
FHRWE TR AR B, MR SD S5 ANRUKT R BEALAN S, BRI Sh oK 1 8 AR D e 22 [32]; 5K

DOI: 10.12677/acm.2024.1482240 487 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1482240

AR, R

IMREAS S AR B, 5 90 0 R S 6 60 T RE FR 520 B R $2 25 [31] . DM $ Hll Al ARE R IG 7 T IUpE AR S
R - RRE 2 TR (K T BEBR 2R, 1o A8 A AR S Mk S s M B R (A P AR 8 g o, i M s A 1L &
GRFE T HANBE[33] [34], MR R B0 5) 52 Sk 4 HE AR S VR ) 52 [35]

3.3. MU NHMIE

AN S EURUE 5 (B, R0 R0 s o A 3 L) DA R AR 1 . FRRR R £ R G i 4 11 3 B 3
L2, I8 4 SO N S RI(ROS &) 5 Pt U4k I R [36] o 1 28 4t A %010 B i) = B A%
Sirt6—NRF2—HO1 1 Sirt6—p53—PGCl-a—TERT. X—&E Al SEMA LT LhiIATIREREAT . U
KIANKATE[37]o FERE PRI BT, 181 U 2 005 2 R A I RORE B ZHL 2377 AR A8 A ST, T K el T e sy
REE TR, MARHFE. RN &= UURACE I B AR, R 5 2 28 i[38]. 1y DM i
AN R = M S I 2 i 22 EE A e AR B R PR 4 B R YD DNAA IR 5T, {8 ph 22 e 4014
BOET:, & FEUARIRE ) T FE[39]. ROS i AT DA 5 0 8 2 HKH1[40], L 98RE 4 I E 480 R B [41],
HETTE NI BE T T B

BE IR ik e — HE AT RIEHR TS 5. IR BF H R RAEFEAR . C S8 H (C-reactive
protein, CRP). H /1% 6 (Interleukin 6, IL-6). MJEIAFEIE+ a (Tumornecrosis factor-a, TNF-a). KEH 5T
W, IL 1B (Interleukin 1B, IL-1B). TNF-a Fl 1L-6 X %8 JE KT CE A bR /s BRI 5 op ol ¥ IR W RE i
5 DCI. DCI #& My TNF-a fl IL-6 /KPR T . TNF-a 5973 % PIA %, 76 TNF-a 8= 1/
B R BN RS A2 e S, BB e R B TNF-a SR 8800 7 s B KR Tk, i s
AR R RE[42] . DR R URFRR 5 % BRI, RS DE 0 R AESEMAR Y, S
SR T Y L S2 A, BRI 51N EN T BERERS[43] . £ DCI B AL h, w5 s e % S A4 o rh NLRP3
RAEMERIEGE, (22 IL-1B IR, FSMEciifh. s Sm ROS Yt r feid it i35 DCI
H i 80 2 1 VR B L (TXNIP) A5 NLRP3 SO /IMA S AT IL-1B [0 WA [44]-[47]. #GERFF7E DCI
(3 FE P AT B S AR SR IRIAIT 7T S 4 P TR 51 B 22 1 1 3 RN A0 2R ) DCI RIE bR & . 1T 2OE A 4A AL
JSLOR B RPN RN Th RE R AR DG (I B, X SLRE Tl R A R T 2503% DM B A DhReE, ARt —
HHTIRANRZR
3.4. BRI ETHAE

IR D RERS TG FT RE 2 DM ARIZH REFRRT AAH KB 2 —[48]. MGIAFN BT O M TR S2 A K
JRIAT HI[49]. B TR HIHIE  IRDITEER . FERR N TA] 5 PR 855 DL SEELIE 5 1 i e DL K R AN A € &
A KT (4 KB i K T AR AT 20 B L I S RT3 U I B B i [48] [50] - i f 7 B 1 M i, ER
JRANELA I 55 f8e 735 N UV F B I, 453 A 22 e, AT 3 B0 R D RERR AT 48] o i IfL 8 93 A2 A2 Bl PRI I\
DM RIRE A7 Faehis e ] 0098 B A A [S 1] o L0 5% o 3 22 e A A M /e P B2 4 ML (BMVECs) iR I 4T
BN 2 UL ENTZ [0 R BER AL EREROPIRAETS, mpl vl 0l e, SRR B,
WE RGN, 2 UL BORMN UL D) BE RS AH S DCle fERERBPIRA T, o LB I 3 B S L 2B B
BRI 5, R IE RGN, I T SO UL Dh RERERS A OC ) DCI [52] [53].

3.5. ILEEEE

DM A& B HHRITEM IR EFEMETF A, TH SR TR HEOEBER, 6. fEA
NI Th 8 2 52 4 PRI 2 M RO R0 1) 5 L0 BRARRAE, B DA & 45 FIRAE) . FEICRE 704 R B 3 o
(1) B3 2R ] R 42 /D A PRGBS TR 5 [54] [55], 1T AR FE M4 WIAH B.7 )& 561, M 6% [57]1%1] 32% [58]
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AN, T NI R Al T Y 12%~21% [59]-[61] .

ToX 60 BHURFAIE T BE S EUHE P95 128 R 5 RO OB AR v AN A o FUDRISAE mT A e e x| 34 3 ) 7 T 5
e o 25 )RR B AN RAR A o AR 3% o2 5 %) PRI AN IR 7 2 P P 38 R0t 5 I 4% 1) [62] « AR TT R 5 9%
KA RS AR BT R B AR R EO A 55 [63]

3.6. Hiftb

G e 24 R AT 4 S B M P A A R T SR T IR T S A B R AR OGBS TR I
BH R ZRp i B TR0 . B E i, B BB u T RERrG[64]. A SEI0 R, BRI /N BOA R D) e AR
RRETIIE R, Ao YA 88 1) mRNA FIER TR IA RGN, 15 B 2 Ak 405 P I A 77 365 s 60 e 1k 570 ]
DU X P i 3RIE, o /N BRSO A rT I M A A AR Ak, AT S0 A BN Th RE[65]. 25 b, P9 faas 2k
WAl i 2 5 DM KN BERFA %

YRR T PR AN AR e AR T, P O R I B E AR T AR R TR R E KA. A
WAL, AN OB ATRe S S TR A SR E 0, R 7 A0 BERE AT [66] .

INE LR B, MEE SR N 5 MR AT HE WA %, ERa fIERBZ 5 | T2DM [N HIFERF[67] .
MR 2 AR BN 7 B R B B 2 — Fos BRI R T 5 1

4. RE

DCI HIZRILERT-WE PR SOW AR R « ife s MUBEACY- v s DAR AR A8 A0 R I A8 I AORE A A
BURWEFCUESE, [ iy 3R T SA B SO . UM D RERRAS . (OB ER 2 AT /Ry DCI A a7 st
Bomih ez BRI A SR, LA THR 2 DCI i in T rik. W2 A HRR
LPIEEER, SEOARIRERG . RN BT 70 SR 2 R E NS W FT 07 i RO B P4 pm
A P DM KD RERAS (A DGR N ZOR A 15 Tt 2B 7T (BRI, X8 e N 240 i 22
SUEEAL, XX DM BEEZINFITIRE T B, TRIRCR, $eTHA s i A B2 .
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