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Abstract: Alzheimer’s disease (AD) is a neurodegenerative diseases characterized by progressive cognitive
function impaired. The pathogenesis of AD is still not understood. At present, it is considered that insulin
resistance and impaired insulin signaling systemaccelerate the risk of onset for AD. The 1ink between abnormal
glucose metabolismand AD is insulin-degrading enzyme (IDE), which plays a major role in the pathogenesis of
AD. In addition to the regulation of B-amyloid clearance and degradation, IDE take part in the pathogenesis of
AD also by regulating the phosphorylation of tau protein, apolipoprotein—Ee4 (ApoEe4) and the effects of insulin
signaling. The biological characteristics of IDE and its role in the pathogenesis of AD are reviewed here.
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Jigi 5 2 P&A# N (IDE) & Mirsky F1 Broh—-Kahn #£
1949 4F A I —Fh B % T8 P4 A IR 5 25 PRI g i
(%) IDE A —Frp PS4 J8 N Ik, 23—+~ 110kDa
HEEZ KL T 2 A2 a RIE, Hp .
Wiy LA RNEE AL b B =F s o M. PSR AR R A
AR 8 5 A E = 1 IDE, BtAh, fedi s
W AT . IDE DL Ak El — SRR s A e 047
7B, Be#—AN B HSIEN MBS s, FER
MEABHIE (B sheet) 25 A Ak ¥ (1 5T (TR AE 4
B A S0
2 IDE 5 Ap H9fRi5t

i OB 1) A B PURE AD RRER 1) B O AR 2
o AR MAE IE A DU I P R AL AR I
H, ARBUARIE EA RS B s i fH - AR 2R . 1
AD SR ELE AR, AR PR AERNGEBR R, T2 AR R
LR SRR AR, Pt I AR T
B R & 1EAD (late—onset Alzheimer’s disease,
LOAD) MIRAZBEVIMIC, AR I “ N FEAg/EH”
T AT A T ) R AL

IDE PiE T s ph 2 o 40 s R #E4E L, 22
— P S R B AR AR . FERELARAT T, L
WA G IS AD Jixith, pH PG, IDE 3G W&
P& IDE ANMHBEWE FEAR AN USRI AR IR T 5
B AR B, L REFEMRRE TR AR IR HiIT 44 APP i Bt
(APP intracellular domain, AICD)®,[&fEr=4)3E J
FEMPIRRIRE )], AR AMEEE. IDE 2
—NEABRG I, — 2N IRBLR R
RetE I B 3 = HvE PR o 40 dynorphin B29 REI
% IDE Y AR FEARE RGN 2. 5 4%, W= b
52 B . A, IDE [ IAFINE VESZ H2 %
(PS) 1 27244 (VOTL) [R50, £E AD i i v iy =& 1)
KIE R AR . IDE KFFEAKREEE AR BIUTRRAI
AD Wk, JIF Hast AL BE R B 7 Ard o, AD (1)
10g {7 s AL E IDE LR 197, 234 AD S5 3 A
RIN IDE FERAZ et v Gesxt AD IR S H A
FEHRA T

76 AD BT AR A&t AR 2336 I U AR 7
Gh, AR E RGEH AW S IERE, BN
THER 8% ™ . EABIGALT, ANSY AR 41sNE

i 1) it 260, 4 i 5 22 B @l (IDE) Al rh % N JIA I
(neprilysin, NEP). JUILJE IDEREFRFMIMISS A AR TE
JSREE I S G P BH L AR, LG R e A AR I FE
Hfd A EEAE R . Mukher jee &5 OTRIFFEK B = 1)
P dn a3, IDE REWSkR AR A& REEAE, JF
WTT AR AE LA R 7K B 1 3 T Bk 4 2 1 T
Ho BEDNVBIT 45 R SR, {8 14 Hig%: IDE JE[
/NERH, TDE SRaAHEN 2 /%, e FEBE IR
D0 A AD KRR R I AB SREE S IR AP 48
AIRAE IDE [P2IA s itk iRt 5 sl s AR Hid
FERIBT AL It BEZRIA R IDE vl s> AB 7K, IF
AEAEZZ B 5E A P AR PTUEMIE . PRk, TDE
X AR B E BRI .

Jy—7J7ll, IDE JK-FFAKH] fig T30 AR Fik/E
JEIEIN . AE TDE ReDAmg i/ B, AR AR 7K
SPRE TR, HORYER AR & R IR B R
AB BB ff it FEZAMEI ST o N AR A 2
() AR F TR By X8, 76 AD AR By XML 4%
FI| IDE [P35 8 mRNA 7K-F BB AR T-XF fditel, Jf
H S5 IX 38, 75% (1) IDE KA AT AN 2552 AR 58 )
NI 25%17 s Crossman 'SR 4 hnkE PR s 52
WA AD R e Rk, HARAHLEZ AN IDE /K
PRI S AR T o R R R 2 A5 S S T
S IDE yG PEBEAK. Zhao AT Xiang! SR 5T R LI R
O AD B85 I S 40 B L 1) TDE a8 S id PR 2L %
iG, FEE 5T Ap42 BAHAHE, MmIFdEAp40T,
H LT HEIAE AD KT AB42 W] g AL IDE SEARIEMY
PRI . T AB42 22T FE s, Xin
U5 AD [ BEOGAS — 3. T Ix Ll JA B 1DE
VT AR I FEMRAE AD 1R R A= R g R v HAT T
ER ©

SRIMTABAFAEAH PR AT, Lessring K
I IDE 55 AD YA I L5 A 4 2 R s A J T -3 HL %
AR, AT HE 0 I T 75 JBE & 3R K P TR 4 3 B ox
k. 1 H, TDE FERISRARIF At AD FEE KK
W . (H2&, JEAREIN IDE 25 AB AU I
S, BrLLIDE vlfRes AD Bk A KIBHEVI SR
3 IDEEtauZEH

taufk AU A H (microtubule associated
protein, MAP) " & B m M. 1% AN
H, tau EEEEFETER), &2 — 3AMERALAL AN,
AEERUE TR, BEIRIE SR AR 25, ORI
B EME. WHEDRET tau EEMAEHEERET



128 ARl

21 %

O, REEAL R AR R A IE A2 T AR T,
AR KA. AD iiith tau 8 I BERR AL R A2
UNDEZL ARVl L i S R PR A
PRANE BT I 4 S, I ~PA A8 s R RO B e 1 1

Hong F1 Lee ) 3 ik 512 56 11F SB[ 45 e Bk -3
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P G v AV BRIZ AR o PRI, B A
S PI3K/PKB {5 i@ 2 M FE RE T 12 IDE 51 b
W, ABVERRER N, T, RN K
SRR 1 B B 2R B ARG (IDE) 7KF . [FIXAME
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IDE B, BEAGAR REFAMER . X0 AD
IR IT I AR S At T A R
17 MAERE

& IDE 5 AD (AR HLHR RS W, vaIT
AD $R4E TR AR, AT AT g LB IR 57 11 AD (1)
RWi, I HIEER AR FHu D> WER FEUTRUZ ¥R YT AD #x
FEWH bR MIER 251 S L Dhfe b, BRI
3 IDE IR FE IR YT IR 7] 5 AB % v6 7 AR
5, REEE R R VRTT A R RN, (B IR 7
] Re s R LA T B EE A o R e DU R
IDE WIS 7 04T 1697 - AL, 48 IDE 1)/
I3 T IRBERAAIAE Ay AB 3 A I 1R 00T 771, e B

T RIRYT AD 254 . 55 Mzl TDE Mg ) B
PR AC S o s P S s 1B e 31 A S Al % R TDE 3
PERIHERI AT LA 697 AD iBn&ie. T AD &
WPLHI R 2%, AUHEE TDE WA T T A7 )
A, PTLAA A LR IIRYT 184, HAEI TDE )
VEFIBLE R LI G I A B 1 T i AD L5 2 1R
PRI Z R AR R AR, it —28 T il AD (KA AL
g gt 7 BES L AR R

(& % 3 K]

[1]  Cook DG, Leverenz JB, McMillan PJ, et al. Reduced hip—
pocampal insul in-degradingenzyme inlate—onset Alzheimer’s
diseaseisassociatedwith theapolipoproteinE-¢4allele. Am
JPathol, 2003, 162(1) :313-9

[2]  Kurochkin IV, GotoS. Alzheimer’s B—amyloid peptide spe—
cially interacts with and is degraded by insulin degrading
enzyme. FEBS Lett, 1994, 23; 345(1) :33-7

[3] EdbauerD, WillemM, Lammich S, et al. Insulin degrading
enzyme rapidly removes the f—amyloid precursor protein
intracellular domain (AICD). J Biol Chem, 2002, 277 (16) :
13389-93

[4]  SongES, JulianoMA, Julianol, et al. Substrateactivation
of insulindegrading enzyme (insulysin) . Apotential target
for drug development. J Biol Chem, 2003, 278 (50) : 49789
94

[6]  QinW, Jia JP. Down—regulation of insulin-degrading en—
zyme by presenilin 1 V97L mutant potentially underlies
increased levelsof amyloid§ 42. Eur JNeurosci, 2008, 27 ) :
2425-32

[6] Bertraml, BlackerD, MullinK, etal. Evidence for genetic
linkage of Alzheimer’s disease to chromosome 10q. Science,
2000, 290 (5500) : 2302-3

[71  KimM, Hersh LB, LeissringMA, et al. Decreased catalytic
activity of the insulin—degrading enzyme in chromosome 10—
linked Alzheimer disease families. ] Biol Chem, 2007, 282
(11) :7825-32

(8]  Smith MA, Casadesus G, Joseph JA, et al. Amyloid-p and
tau serve antioxidant functions in the aging and Alzheimer
brain. Free Radic Biol Med, 2002, 33(9) :1194-9

[9] LloveraRE, de TullioM, Alonso LG, et al. The catalytic
domain of insulin—degrading enzyme forms a denaturant—
resistant complex withamyloid f peptide: implications for
Alzheimer disease pathogenesis. J Biol Chem, 2008, 283
(25) :17039-48

[10] Mukherjee A, SongE, Kihiko—Ehmann M, et al. Insulin hy-
drolyzes amyloid heptide toproducts that are neither neu—
rotoxic nor deposit on amyloid plaques. J Neurosci, 2000,
20(23) : 87459

[11] Marlowel, Peilab R, Benke KS, et al. Insulin-degrading
enzyme haplotypes affect iinsulin levels but not dementia
risk. NeurodegenerDis, 2006, 3(6) : 320-6

[12] Vepsildinen S, Hiltunen M, Helisalmi S, et al. Increased
expression of AP degrading enzyme IDE in the cortex of



130

ALY

21 %

[13]

(14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

[23]

transgenic mice with Alzheimer’s disease—like
neuropathology. Neurosci Lett, 2008, 438(2):216—
20

QiuWQ, Folstein MF. Insulin, insulin-degrading enzyme
and amyloid—peptide in Alzheimer’sdisease: review and
hypothesis. Neurobiol Aging, 2006, 27 (2) :190-8

Miller BC, Eckman EA, Sambamurti K, et al. Amyloid-f
peptide levelsinbrainare inversely correlatedwithinsulsin
activity levels 7n vivo. Proc Natl Acad Sci USA, 2003, 100
(10) : 6221-6

Farris W, Mansourian S, Chang Y, et al. Insulin degrading
enzymeregulates the levelsof insulin, amyloidf—protein, and
the B-amyloidprecursorproteinintracel lular domain 7nvivo.
Proc Natl Acad Sci USA, 2003, 100(7): 4162-7

Zhao Z, Xiang ZM. Insulin degrading enzyme activity se—
lectively decreases in the hippocampal formation of cases at
high risk to develop Alzheimer’sdisease. Neurobiol Aging,
2007, 28(6) : 824-30

Caccamo A, Oddo S, Sugarman MC, et al. Age— and region—
dependent alterations in AB—degrading enzymes: implica-
tions for AB—induced disorders. Neurobiol Aging, 2005, 26
(5) : 645-54

Grossman H. Does diabetes protect or provoke Alzheimer’s
disease? Insights into the pathobiology and future treatment
of Alzheimer’s disease. CNS Spectr, 2003, 8(11): 815-23
Leissring MA, Farris W, Chang AY, et al. Enhanced pro—
teolysis of B-amyloid in APP transgenic mice prevents
plaque formation, secondarypathology, andpremature death.
Neuron, 2003, 40(6) :1087-93

HongM, Lee WHY. Insulinand insulin—like growth factor—1
regulate tau phosphorylation in cul tured human neurons. J
Biol Chem, 1997, 272(31) :19547-53

Lesort M, Jope RS, Johnson GVW. Insulin transiently in—
creases tau phosphorylation: involvement of glycogen syn—
thase kinase—3f and Fyn tyrosine kinase. J Neurochem, 1999,
72(2) :576-84

Cross DA, Watt PW, Shaw M, et al. Insulin activates pro—
teinkinaseB, inhibits glycogen synthase kinase-3andacti—
vates glycogen synthase by rapamycin sensitive pathways
in skeletal muscle and adipose tissue. FEBS Lett, 1997, 406
(1-2) :211-5

Rickle A, Bogdanovic N, Volkman I, et al, Akt activity in
Alzheimer’s di sease and other neurodegenerative disorders.
Neuroreport, 2004, 15(6) : 955-9

[24] Wang ZF, Li HL, Li XC, et al. Efects of endogenous

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

B-amyloid overproduction on tau phosphorylation
in cell culture. J Neurochem, 2006, 98(4):1167—
75

Martins 1], Hone E, Foster JK, et al. Apolipoprotein E,
cholesterol metabolism, diabetes, and the convergence of
riskfactorsforAlzheimer’sdiseaseandcardiovasculardisease.
Mol Psychiatry, 2006, 11(8):721-36

BianL, Yang JD, Guo T W, et al. Insulin—degrading enzyme
and Alzheimer’s disease: a genetic association study in the
Han Chinese. Neurology, 2004, 63(2) :241-5

Jiang Q, Lee CY, Mandrekar S, et al. ApoE promotes the
proteolytic degradation of AB. Neuron, 2008, 58 (5) :681-93
Nowotny P, Hinrichs AL, Smemo S, et al. Association stud—
ies between risk for late-onset Alzheimer’s disease and
variants in insulin degrading enzyme. Am J Med Genet B
Neuropsychiatr Genet, 2005, 136B(1) :62-8

Edbauer D, Willem M, Lammich S. Insulin-degrading en—
zyme rapidly removes the B-amyloid precursor protein
intracellular domain (AICD). J Biol Chem, 2002, 277 (16) :
13389-93

Hwang DY, Cho JS, Kim CK. Aging-related correlation of
insulin-degrading enzyme withy—secretase generated prod-
ucts involving insul inandglucose levels in transgenicmice.
Neurochem Res, 2005, 30(9) :1171-7

Zhao 7, Ksiezak—Reding H, Wang J. Expression of tau re—
duces secretion of ABwithout altering the amyloidprecursor
protein content in CHOsw cells. FEBS Lett, 2005, 579 (10) :
2119-24

Zhao LX, Teter B, MoriharaT, et al. Insulin—degrading en—
zyme as a downstream target of insulin receptor signaling
cascade: implications forAlzheimer’sdisease intervention. J
Neurosci, 2004, 24(49) :11120-6

Pewez A, Morelli, Cresto JC, et al. Degradation of soluble
amyliod  —peptides1—40, 1-42, and the Dutch variant 1-40Q
by insulin degrading enzyme fromAlzheimer’s disease and
control brain. Neurochem Res, 2000, 25(2) : 247-55

HoL, QinWP, Pompl PN, et al. Diet—induced insulin resis—
tance promotes amyloidosis in a transgenic mouse model of
Alzheimer’s disease. FASEB J, 2004, 18(7): 902-4

Xie L, Helmerhorst E, Taddei K, et al. Alzheimer’sp—amy—
loid peptides compete for insulin binding to the insulin
receptor. JNeurosci, 2002, 22(10) :RC221

Kirschner RJ, Goldberg AL. A high molecular weight
metal loendo protease from the cytosol of mammalian cells.
J Biol Chem, 1983, 258(2) :967-76



