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Correlation of insulin with Alzheimer’ s disease in patients with diabetes mellitus
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[ Abstract] In recent years, there were gradually more patients suffering from Alzheimer’ s disease (AD) year by year. However, due
to its unclear pathogenetic mechanism, no effective therapeutic regimens are available on relieving the symptoms or altering its course.
Epidemiological data show that with the progression of aging society, diabetes mellitus is closely associated with AD incidence.
Meanwhile, evidence shows that insulin treatments were effective to prevent or alleviate the symptoms of AD, which may provide a new

therapeutic strategy for future AD treatment. This article reviewed the correlation between diabetes and AD and the effect of insulin on

AD.
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R /1% P ¥ BR 95 ( Alzheimer’ s disease, AD) 22—
Fp LU HICIZBGR  E EIGR BRI HE REEKR
W, B EROVEIICILER R R BRATWE
1, FEEE R TR AT AR5 23 K Fd 5
T, A T4 4 (World Health Organization,
WHO) Tl ,2020 4E7E KA FIR B E K, AD B
HERRF 2900 J7, B4 & AL S HTTE R,
BB BERERS (mild cognitive impairment , MCI)
A THR 5IEF L Z AN —MA iRk
S, HEERIRRICIZERS, ERBEERKINFD)
RBEWATLR, HEEERISHERT, A
AD K & AD Wi HIR B, HEZE AN
(IE S

AD LAV IS A HE EAE R (senile plaques,
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SP) 2 T4l 4k 48 45 ( neurofibrillary tangles, NFT) fl1
METUBRRE, WRIEHA TLHIE LM EZ 5 ok
MBI ERE, Kb 5% B TR GHE T 5ER
R A (amyloid precursor protein, APP) 25 3 [H
AP K5 1M 95% WL A M AD (sporadic AD,SAD)
BRI AEE, BRFEZSMNEN, G B I
¥1#2E H (amyloid B-protein, AR ) & tau & HF .
AN B R ER AR RS, HEM
T—RF AR 2B H ARl . BHENGYT AD
HYHITRE T+ E R, EERFEZFEEINN,AD
AHAIS R — P E A —ERTIRE, EE
FhakE AT RN FES R, GRS R E.,
FEPR 5B L O 1L 0 B FR 9 ( diabetes mellitus,
DM) MR E R &
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DM 2 —2H iy 38 A% FIFF 55 B 2 M /R B B i 1
B , IBBUR S AT R R, RE DM k%R
WEE R I, \BED R ABENR L, Bk
SERATE 70 ~89 %1, DM 2 AD KA —AMSrfE
KRR, G EPRIE LM E 2 MEE B R R, 35
AD FRiE“3 BUEERR”  , RRE A EAE BB
RRAETERE,

1 BERRESF/RXERR Z BRI K

Hisayama % B9y %50 DM 8% &4 HiF (£
WRMEHERRIERE AD F&£FIREEGIER) K
HERTERENE AR, BRITRFEHRERE
B DM5 AD % %% % 2 IE #1 %, Arvanitakis 2%
1994 4F 28 2003 4EX 824 Hil4F#E > 55 & 128
TTREVIBGT , KB RIA 151 Bk 8 AD; ZERXIE
THB BAMZATEESHEES, B DM 2K
# Ik DM & &4 AD B XS & 65% , XU HL.(RR)
% 1.65,95% BEX A (CI):1.10 ~2.47; 3 H &
DM K32k 53 DM 3235 M H, ZERE U 2 #07E
BN BRICLE T ERAELE R, BE
e TRIAE LS , B DM R85 R 32 3 B 19 TA 260 B 0 U8
IEFRPF HIE DM BB 44% , 1 WX 4E DM B
L)L J DM RifH B H47 20 4 IRERWE U R & 45 51
R, HAENPIK DM 5& T4 R AR TR
FHEEFRR, WEAHSIER AL, AT
R 19% , $& 7 4 Bsf % DM F T Bl LA K% 42 il I b
WIS E A MBI TR, BAh, B
ZHA AD 5 DM f¥FEF R DL B9 e B 2= B0 2R, 40 K figi
P AR AR & tau BB it B BRER AL K IvE S
ZIU R AT I RS RE S E M E AL
RZEAL RIERMES , U EBISEHER DM 5
AD F7EE BHMEK R, BT DM A W] fEiA B4
fEEZIRIT AD B E . ASCETIRT DM & E
# AD RAEFKBELRE, K L AD 2EF %KL DM
MI&A:, BRI R WA X IGRIRE . FEER
KA MTHE—ENARSHT,

2 BREZEX AD H{ER

JRERRRS B 410 WH—MEXRNEH
B, BRI REETEMHEERETFZ—,2
S &I K =] B,

[ % & 34K (insulin receptor, IR ) 7R )12 70 16
B3 — R BB T ANTHA IR S RAR A% 1 o 57
REBULE, S R B & IR K ThEe. IR
R—EEBEEA, & 2 ML T AR o TEM

2 N B & BR BB ( protein tyrosine kinase, PTK ) 7§
X ) p WASES A EEm A, R £ =
SIRTER IR TS RER /N KT B R B TR 40 i
TR b, BEAFKRKX REEEARE, m
R B2 T ¥ B4 KBS R R MR 52 T IR LA RN
HThRER S EERR AL

RS REPEHERE PR T AT MESL, &
WA ERERET N E TR RN R I
ICZFA AT BE (R HEM S ou s R A R 1R, KAl
BN TCAZ 55 3] DA R B ] SR 3 80 B Je % R AR
SEME 5", YEE RS RBERON, B
RIESELL, TR IEHE M CIZR ) KA FThEE
TR, B SMES T 15 % R A R YR HER S
RN, U B 28 A 3 20 HE 6 AR B w2 ™
Y ERAFRRN, 45T 2 2 DM KRB T oS R
HRIBITURG , H PR R A B 3 (glycogen-
synthase kinase-3, GSK-3B) W& H: R , BEAR 4L tau
FHRRZXRBEWD, EWRSRXT TR 2 8
DM BEHN 7 WA R, Fnw RS EAT
WBIT AD 4L T A ARHE"T . Amy &1 I R BT
REBR, BHERKMES RBITRRESRELFE
MCI X528 AD BEHAFTIEE, L Bl dRs R
BRSPRHIEREXREY, HATYE AD BF
HIIA AT BE

3 BREETE DM EZ AD HlHIREIEXIER

BARBIUEIER DM & BZ 3 AD B &K
UK, {B B §f DM #5 % AD W% LIHL & A + 53 B
Bio FEJR ] IDSEHERIE O A 200 TR e JR 5
RBZ 5BS R E S E BT IREE. AR LA tau
HEBERRL IR RS RAE RN 584k
P RfEEE RS DM & AD BT R,
JBR B R TE X ST BRI Ll th R I R EAE R .
3.1 BBz

DM J&— e iR 5 2R 7 A s 20 5% A 2 2y BBV 5
P IR RO T LU MR s EER RN
BHAEERR, BERE—MHEEFRET, ERAA
ACUR T RE B A, 1 i E] Bk Z T 2 B 2GR T
HAsM R P 4% IR 15 B & ( Streptozotocin , STZ ) 1%
Y 1 B DM /) RBEEY , 70 [R5 2 4 i 4 X A R Y
B0 T AT W/ U P BES AD A LR BB,
KB MRS R R I FICIZ B TR,
EFEBIT RS RKERS AR S8 .57 L T
BRI au & A BHREE KB IIEE, AT
el SP IR, FW > AD B, Sery £ 5E
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HHRB RS R T ELRE APP 7 o 7 S
FEMRAE B ALA AR, 10 AB =4, DM FREE I IR
B FKFERTHMIME AD KRES KR, W
T AD H5REZR G Z Z B B CHR 4, BB 7E DM %
& AD it R, RS RecZ B EEEA, RNy
KT ZRIBIT AD T4t T BB S5IER,
3.2 BRKERF

DM 22—l AL B A5 1 B , B BUAE Rk
F 7 B8 , FUERC AL T R IR 7S 7T 3 B I P B2
45, Bk R AL AR K =4 (advanced glycation end-
products , AGEs ) B TR , & N 3303 hn F0 T 844 59 vk
D T ERINADIREREAR , 625 MCI Al AD, AGEs
WEEFER DM BERZANNTIRRRR S R EE
MYER,AGEs RIAN S B SEHRE BRI
7, 1 2 B9 AGEs THEFE T 2451 AB £
H¥2 Ll Foau B HEEBRRAL, WX LI E
B, BEFEHNRMLERRER S AGEs K ¥
AN AD BEIBETHAREY ' . AB YL tau
FHAEBRAT R M NFT 2 AD BERFEE
JRHEAR L2 —, Tau 2 HiT B BERR L BE{E #E AD 1)
REMER, BT HOAREER DI R —25,
WHRHE N AD BB, wHEBABRIAAR KN
AV i K i AR 3l me A AN Th R, B i ok 52 2B
B, T — P RIESE,
3.3 #HBERHAX

TP E ARG, A 2R (glutamicacid, Glu)
REBBR BT WX ERRZ —,
HH R DM K B# D HRA T Glu KV B EEH,
M N - H & - D - ["JR & B ( N-Methyl-D- Asparticacid,
NMDA ) Z AR v] 15 A vT 24, 7% 5 Glu 2564 R8
FEBCHRBRR B T8 1E , By JeHEN DM R B2
2B 5 Glu 1§ RFRF NMDA 2 kit
WEH X", ZBEREM (acetycholine, Ach) J H K 3
SRED AR ERZRHERR, SHETH
REFIMEC, BB AD BB B B 5 IHBR £ Bt
¥ 7288 ( choline acetyltransferase, ChAT) /KX
FEA ¢, TR BRI #F 2 50 ChAT TR & 2 5
BEFAKET -1 MR TR, ChAT ZH
REZRBEMRERZHERKE T -1 Z4HH
=, BEEREMBES RIEAAFERT, ChAT
TR F A, T3 Ach A= BB D, T B Ml 2= )
IR 8
3.4 XBRHN

Z 4 DM B E SRR RAE RN KA, 10
C - 2w & H ( C-reactive protein, CRP) \HAMH & -6

(interleukin-6,IL-6) iy HF 76 R F — o (tumor necrosis
factor-a, TNF-o ) /K FH 5 & 40 MO 50 2455, R it
SR HR AR DM MEERE™ . DM BE L
S B TB B 255k RS 8 Tau T ABRIRAL; 54741
AB TR FCEFA REH S RITE B8R ¢ ; RIBF &
JUR L B-APP, FE AR AN, HE T2 M A F02h
ABo RO N RIE NI KA = AD B £ 2R
FREZ — , X R RAE DL T BBFE DM 5 & AD
ARpRINEEER,

RERR—NEENIRETF. HEKEIRE
FRE BRI T BE A : E T 26t R i B F , 3kl
SAURIE, WV — SRR R R ME K RIEDL
RAEF R BEHBIME T WREL 400 (Th2 ) i%%4k, # I
IL-6 {55 5 5% F#75 K T (signal transducer and
activator of transcription, STAT) 48 {4 57 1 1 B , B
CRP /K, [F] i 5 &% 2 4l AR BH R K Tau
Hid BB, PR BB REM.
3.5 SBEGRRESLRLLHK

2004 4E 3L Ceriello ZURTERRYIMER BT A7
4> (European Association for the Study of Diabetes,
EASD) 4 4 b 32 H 3t [F] £ 88 4 94 ( common soil
hypothesis ) , B} 44k 17 38 22 JBR &% 2R $IK5E . DM ALL il
MBI R SE [F 2, X —% R E S ILTFE K
AT 2EARFEIILIR . GORAE A 40 A P 59— 40 g
#5, FEATTOAYVRNTE SRR R, B 7T LAAE A
TRV 1 B W) i (reactive oxygen substance, ROS) ,,
WAMER TR 5T I EE EEZEM, &u
WRThREE AL AR E AL A4k DA Kok 2R 1T 1
BRI R A , AR T RE 5 F1 4L Dt & AD
W BEWRE. EEVLAN ROS =4 554
AL B LI AL T A R A, 5 W 0 5 3 S A R
FHRPIRSREFE ROS KEA: B &b ni#, &4k
NS L RA DNA 545/ K455 , 5 F 2k
PR 2 19 ROS, HE TN 3 A AL DK, T8 B
B3R, WA SCHRIRE , Tau B A BERRALTER IR T)
BBEAL 5 RN BIELR AD K I B bR EEZME
F™ . b, BN DM BF AD MRERE
KEFY

AR EARN,2 2 DM BERBES RIGITE, B
B ZRBURSEEOIHE , IE =B H . 0 IE R
BRI K TR , 7R P B8 Bk ) 35 AL 8 ( super-
oxide dismutase, SOD ) V& J1 #1 &5 Bt H Bk ¥ 2 B
( glutathione transferase, GSM ) & & ¥ i, 9 — &
( malonaldehyde , MDA ) & & W />, @13 BH 1 ROS X
i) IR W e A S [ DN Ok =R AR (3
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i, [FEHE R RS B X AD B9RYVE R L THESE
3.6 BARKREE

DM ¥ Z A IR A EEL, RN EE

BE HVHW = EE KA, A AR

FEIREAKFHER. BRESS5EN AB £
B tan BB H BERR1L DL K 2R 4k, HE T 7E AD &%
AEPREEEERD, REN, 4T DM /R
BEietke s, R EENBERL an EHMER
HREWA BT, BXMEEE AT E B b
RS R IMAE BB 5 RPL, SHERER TR, R
I RIRIR A T ReE Ny —Fp A sr R &k 4= AD
R

XF RS RERBARESE A EMESER,
Wi R BRI TR B , AS 2 58 A HAE R P i SRT 4
W, JER %5 2R R il Aig iy 2H S P9 B 3 R U R
s, SR BN T 3 I , [ 4 ) R A b, 8 I
HH WM =ETE A, FE et AR R EELE B — &k
A, B e XTI se M B A5 , X AR — 5

4 IE\%EEE

LibEPriR, DM 5 AD MREFAEFINHKR, B
A EHT DM #5% AD BIBLAGI AR, BEA —&
EREFENRSERS SHY FETE—ERE LK
= AD BEHIIAATIEE, R AD KR, BXT
FRE R X+ AD Jra S HAR R G U7 BE— B EI BT
SH EBEARIGIT AD 4YHER T, AR
FERE R IR R AD By PRUE A & oy
PLEPR SRR R IR BA T EENE S
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