552 Hr [ I R AFST 2020 4F 4 HE5 33 %455 4 1  Chinese Journal of Clinical Research, April 2020, Vol. 33 ,No. 4

ST IR 25 18 BRAR TR T HH TR AR 1Y B 24 i A

R,
1 MR SR I A R EBE M2 R, YT M
2. EESERCE IR SO L E B R L, AL

i’

225001 ;
100070

A BlEFRAYIEIC, B /R 220 B0 (AD) B 2000 3 KBS B+ 2o ISR B2 U T S IROBHE . T RTZAttiEI T AD
YT IS RERE 0 % SR 35 SR AD B0t i, BB 22 A TEE R WIS IR A AD 22 [l A IE VR 2 I S8 % FE S AD
BB AT . AR SCHIAE T — U W e s — 2 25 ) (TZD) BT B 28 4 JIK-1 ( GLP-1) 52 A3 3l 370 5 26 oL . — ok 3 ik g4
(DPP-4) $I0HI 58] | G- 40 B B ) e 2 572 (SGLT-2 ) 41 1 59) B o P I 5 28 7 P9 KT E 245 1, S MR 2 3k 4 28 g 7 Wi R s e PR )
THEG MBI, HIRTE AD ZRmHLH H 45 1 EERL T, RS SL Bt T 2 A0 AD XPAER YT MG T i o

KRR BI/RZEBNG ;. S BT BRI
hE#SZES: R749.1 R587.1

BT JR %E T BRI (AD) S e A 7E AR AN AR RTINS L EA T4
TRy BE R0 AT g 450 55 R AL 1) PP A Ao 22 R SR AT MR
A8 EGLEAA EEEN . A EERIOTICIZIRE K,
AT G0 E Rk Las SR lG A8 2 Mok e H &R b
BRI [ BRRE T7 , I MR MR A A AL AD ) it 5 o
ZRBLARHIE LS h TEAD AR B T IR R 1 (APP) 8087 D)) )™
A B-TEATRRER 1 (ABR) DUBUR A #2228 BB, LA K i 220
WL EERER AL Y tau 2 P BRI LT 42845 . BEH AD
SR RIZHTIE N, O T kg AD BRE B IR 2 B SR B
30 VI BT K 2 A RO RHE VR T M A ST ik o AR OGO
FERN MR 5 AD Z [0 A FEAR SR B AR SC N, S el 25 W) 7
AD JRIT RN SR AE T AT RE . A SCR AD YR YT TR TE R
B IRAR RO BT ST A — 251k

I AD SBESRRH

BEFE SRR IR AD B RULEHT 1T, 2015 AE 2 ERZY
AT 4 700 N B AAE B R0, T F) 2030 AR —H0T
FikF) 7 500 7N, i F 2050 AEREAR AR 1. 3142 3o x4
BROU R 2 8 v [ 258 B E R AR S I 3 kiR . 76 AD YA
J7 AR A, = b T R R P A 0 ) B 2 48 R 56 R LT T N
2= sk IR r R = E AD B3, i N-H 3E-D-
RAF TR (NMDA) SZARFE BRI 22 & Mgt i H Fiarh E R
W AD BF . BARXEAYAE AD BENRIT AT &
5T R BRI X L34 7 A RE 5 50 I8 2 461 AD (kR i
AD BLZR 21 4 iy R BE Pk i 2 — . BT B AR
AD KM H 45 T i mb b 7% 5 24 300 X IR 7
FRIT I o

FATIRZRITGE B, B PRI 5 AD 22 6] 77 16 AR 58 11 A1 5
Yo A AN AD FUBE IR 25 Fh I A 5 Z A

DOI:; 10. 13429/j. enki. cjer. 2020. 04. 030

XHEEFRINAD: A SCE4HE: 1674 -8182(2020)04 — 0552 - 04

BT R A, L [R) (9 B T 3 2 25 0 B 11 42 T B X TG
PR 2 I 2R 2 o Crane 60 S A 45 L A, 76 1 R 5 £
5 P 1S Y4 R K ST 5 o A KUR S A 5 , RIV 7E A
A TR 95 4 AR P48 425 6 0 280 0 K ST L T R O S O B PR
£ R R T LERE S SN R A LR T 8 R A, i
T o LA 5 B A e R o 28 R 4, AR 2 S R AL 4
VP S B, e A0 V0 5 2 B R T N 5 i % 3,
W28 22 4 v e 1 22 A3 A0 AT 7 25 LR T BB A SR R A B2
M FENEHE 2 R0 PR (T2DM) | 52 4 R o A B bl L
SO 301 i 2 5 25V PR 2L, PRIk, v o 2837 6 11 I 05 25 4
B R A B IR 5 230G, T i o P B R DA 0 0 e o k2
] B FIARAE ) A R ST 2T, T2DM I B ik 5 25 41 B4k
AAEHE AD KR E AD i B B AE S i S gk
LR 22 T2 5 0 (B 2 A2 K PIBK AKT A GSK-3
) B AR B O K T o . B AD Bk B A g
— R EE L, iR 3 FOE R, T T 67 M FR s 14
25T REAT 25 T8 AD B HE A A A4 A I T B

2 AD B HRHIBEEZIRE

2.1 WG AD # IR IAYF T2DM (1 —
2R 25, FLIRACA 25 0 0 1 A 355 B L PR R HC At A 2 21
PR R A R BB 9 2 AR 5 A, B AN 5 {1 A 4k
BT BL T MO MR S B o 53 40— B OBUNCA 4 i B 2
e 15 O], I BT R 1 1 2 R L e i I kAR Y
ZH UM A AR R, 2 4 KUR AT, 32 2 A e R XU A2 22 51
AL LR A S A3 0, I BL7E i 12 (I B ol B 4 5 | 7L IR 1
HEE, WA FLIRIR T B A B (R O s A
PG ) 1 R AN

I OBUIRAT R EL A p 2 SR b A SR A (e G AZAE L VB

E&UWH: HEAAPAREG (81870821, 81271211) ; VLHRA+ha &R HE AWM IZIFIIH (BE2015665 )

BIMEE . 2, E-mail: neurojun@ 126. com



I PRAIFSE 2020 4F 4 H 55 33 455 4 1] Chinese Journal of Clinical Research, April 2020, Vol. 33 ,No. 4 553

AL AT fi i 1o e 36 i 12 1 2% 00 FH R g B AR 3, e LA T
AD KR 1 o SN Y 40 A P BIL SR i R 52 4
BT, AT R g A L) P SUIE 3ok 38407 JFF A A0 G A 2
SRR T A 28 11 8B ( AMPK) DR 5% i 3 A A3
AMPK 2 5 R4 A A 14 Hh O 9 5 TR, B0 I T
i 52 40 0 (4 mTOR . p38 MAPK F1 %5 [ i C)
F A LA P TS A0 B 02 U . A RIS 2 ] XU g 2
Aok LG 7 B, YT PR Bl 2R L R i AMPK R B s 3k
B = UUIICHE 3 AMPK A 381 £ 7 5335 00 /08 JE S5 40 i 7 1k
J1, IR 28 S0 , TN > AR BTAR'™ L BLAh, Chen 251
e S B, — ORI AT 3 1 AMPK R4 72 VA 5 1 s 1 ik
i FERERR ALY tau 5 P, B 0038 T2DM /N BUAY A R A
EL A BF 98 22 W1 — W SRR AR T T2DM £ 3% of i 2 119 XL
Bl ARG & B T2DM AR Y SUNUS A 2
R 1 B 7 T o PSR, TT R B B ek sz
2.2 Eellr ZEAE 4 (TZD) &7 AD w942 TZD ig®
B A 370 T B A 9725, S T 0y 26009 A, T 3 4
15 FRAEHN R U R DR 5 ZARYE . TZD HE A4
HJG 5 4% 52 VR 55 A, AE R S8 A W T A 080 B 0 TR 2 iy
(PPAR- ) Y 8h 370 V47 5 i 3R A M2 PR B O 1 i PR 3,
AR 15 7K GLUT-4 22 3638 n , I 05 /0 B 8 J0L 54 g Joc #R
B, SN 7 2 A H I = B A VPG R AL S A
A S

BT, PPAR-y 3020 70 1T i 4 ot 20 730 1 1 48 9 , ol 3
/N USRI RIER B 28 v B AD JRF I TP TZD JA 97 AD
A FIMLA T BE AL A5 410 ) o 28 S0 0, (2 HE AR W5 IR, 38 3 2 b 1A
IR, MRS Al TSR, UL R 5 tau B 1 B RERRAL Y L B
% 370 R A 0 AT T /0 BUASS 280 o 30 19 8 245 4 2938035 Wint
{55 IR A W38 (GSK-3B) , LSS AB HIHI 253
PEAE Y S A AN, TZD A 5 9 il 48 Ak B 308 %
STAT3/Wnt {75 53 46 ) FR R TT RE I HE 40 226 70 HEL 40 Fr) 94 5
SRR A IR, AR SIERXT AD %% Son thA
SVERD, IF HLC IR 25 3 A 0 2 AD B9 > % 4 5 B 78
IR R REA ROIAYT AD 1T REJR R G R Z MR, i B ks 51
T % I 5 300 325 AL T 0 A o R 28 28 5 0 2 P DB A
B, LA NI P 2 G P R 428 2R 50 I 0 2 A
TE— et AT AD OB PRAR FE B AT E v, HR 51 i ek 22 4
1, 3 T R AR TR R S LA A (B X AD S
R B 235 N e T Ty 52 >
2.3 MFAEEFAK-1(GLP-1) 2R H 5 £ M4 GLP-1
JEIHTE L A0 MOTEE £ I 43 00 64 i A2 18 2%, T 484 9 2 20 A
1 91 85 3 A R 5 0 57 40 50 S5 8 26 10 R e 2 1
AR, W B HESS U B R AR E B AN G R A
/0 I R 2 4 g 5 U . BRI B TiTEY GLP-1 3%
AR BN 5 20 Mo A ) R (S ZE AR K R ik L I
R SRR R MR 52 ) AR A0 250 (36 SRR BRCIMBR T 8 Ik
FERIE IR R AR ZEIR RS )

GLP-1 SZARLE N )32 40 i, LA TEE 3 B GLP-1 7
W 5 5 S A A E B TERE R RIS . GLP-1 72K

T AL R A 5 I R 20 i LA e ) T 6 A e T L
TSI e A bR 2 R R IR AR R ok %
FIIESE 2B, GLP-1 XHARSM AR Ny AD HoAg sz 3 fE L, A8
5| 2 A R 28T 18, FAER AD g AB L APP Filih 14 2
PR tau 7K -, W5 28 26 i AR T YL E— T AD
I/ N BIE ST b, I T GLP-1 SZ AR sl 3 vl sl i vfg
DA A EEAZ Y L E T ) 26 JE 9 BERL X B A
WE G, AR &I b E IR 5 2 BN IF 4 =2 (8]
AB TR X B E 522 B R 4L AH HE, RIS IRk T AD 3%
HA AR R ZhBE TR
2.4 KA IKEE-4(DPP4) dph) # DDP-4 $fi 57 v e 1
07 DDP4 3¢ B3N T 7 42 B 5 2= 3 B =40 GLP-1
a1 B K (GIP) fy KT, SR iR A A . FRTE
Z F1l7 69 DPP4 301500 A PR BT AEAS 57T VA8 BT ]
WINT FIRETIIT A SR T R AR 17T 45

PEAR I TTREAR T TNF-o 116 T1-17 1 CD-163 2547 % P
TR AR HE T IL-10 F1 TGF-B Z5hi 48 Tk SF i Th i e
El-Sahar 7 2 /NGUFSE h & B, VUM 57T RE AR T 48 SR A
—E AL R, IR T D258 N A BEH KB MR, R
BT FHT I T B L PO BT RAE AR BITT R T ok
T2DM K B B 5 AR PL, 18 W] B AR A1 JA] 1 410 o7 38 48 A, 2l
ST IhRE™ . EAT DPP-4 IR i AR A AD I
PRI , Hodt A& AD BY7RICE TRt — 2 RT5%
2.5 A - F E MW SET-2(SCLT2) IpH 5 fEIEHTE
BT O T N B A 4 T A 4 2 3% [ 1
M1, SGLT-2 {37 T il /NS I RIAR RIS T | A5 343 i 440 I
W /INEsR v o T E I, SGLT-2 1 il ) 76 A 3 3k Jil 0 23R 1%
T, TR S A ) R A WA B /NS I T A, ARG hn bR v R
BEHEME, T R AR E R O (e AR E T/, B s 3R
J7 T2DM {5 SGLT2 1l 7745 BEURG 51 0 RIS A 510 04

H#e & SGLT-2 # L34 VE A X N D e R s 320
Shaikh 45 FE 4007 T 154K 51440 315 RELBRIRE 6 S SGLT2 =[]
(4 FRIEAEFI S , 45 3548 514 1T 8 2 0 T8 7 A SGLT2
fA ROWEE M. Lin 2520 §] T2DM /N REAT T — R 51k
B,k TR EKS 5 v R B U R T2DM /N B A i 48 Ak I 8 A
DNA S5 , T 50 35 5 /s B IR R o 2878 3 DR 7K O
MATBE LE T2DM /N EOA A5 3 (2 5 FTAZ ) B9 BEE . Hayden
26140 L 1 B 2] v i ot T2 D At /N B el 428 10 A7 P57
S8 57 S5 ) A R T T R R R A e R 8t e 2
PRI VER .
2.6 FAMBE REBHETFZMIER P atE R T6
SEREIRIR (BFE AD 57 i A Hh G TR 5 215 515 ST RE RS
975 v T R O S P 8 AN R I ) R . B B
AD BE W —FH BRI k. SR R, R R LIE
HA AR AN 30 3 1 DT, Al 2 IR B8 AN = A 25 3
Ze B ARG DR B P B 8 2 AL R AR b
22 205, FIE b AT LLALE opRR b 28 2 50 vk B 25 W vik B T AR |
A4 B VAR I AE o Schmid 251 75 22 45 [8] i v 4 A 2210
P A2 5 B B AT ORI ST, 405 S SR T A R 5 14 e A



554

Hr [ I R AFST 2020 4F 4 HE5 33 %455 4 1  Chinese Journal of Clinical Research, April 2020, Vol. 33 ,No. 4

RPEAR MR ™ TN R SR, RN R R 8 X B
BT JR AR R E R i AR B RN I 4G

TEMCEIN AT BE T 1T, 25 YA o # B T B AR o
FEEFE AR 3xTg-AD /NG (AD [ G FEPIEAL) s ) B 9T B
AINRTE S RS FIR9T 1A A JE 25 RS 12 Y aefs Bk ss ,
BRFES SRR, 5 Ml 28 2 KF- 30, Gy AB40 /K7
T/ INJGE TR 40 33 A TR

TR BN D e A Al AD H st T RO ST R, 2P
Jo 5 FERARAE TN T RE I B8 T I R A R AD 2
PIFREW K . Claxton 21V 14045 AD AR NI 2
REREATAY 60 B 1T 25 24 07 S BEDL A M Z BRI H (n =20) |
20 TU HHRBE S R4 (n =21) F140 TU #4533 R4 (n=19),
FAE 21 d 540 BRSO T BE K H R A TR R o XTI
IEER R, SRR AL, 40 TU MR Z 4 B 50N E
AT HA TRITROR T b 5 28 00 e A B T 8RIE
APOE-g4 SEH#EHPRAS T 0 52 B A Z0 T AR B i A AD 47 A
Yo 8. D9 JR 2 2R YT I RN, 4N, 40 TU 41 () APOE-g4 BH 3%
JBE S RS B T A APOE-g4 25 B (05 5 % 15
S EHHT R AN, BIR Claxton 55 AR I8 15 AT 25 1Y 45
PR IR G B ) A 21 d, it — 2 BF 5T B P9 R 5 R 57
B, Craft 25 YEAT T 0B K A — T B AL L XUET RN R 36
IR H 36 (ISR A KI D R R A s B AD
PN, 2 5 2 BN R RIRIT, KR &7
(n=12),40 TU MRS 2 (n = 12) 5 40 TU HHUES 2 (n =
12) K5k 4 N H o BRI LS R RS ZRIFVA A L, ks
JE 5 3R T A A KN T BE S H H A T B 0 34 R LR 2 0 e )
R, SRS AR L, B AL S IR ALE 2 A H R4
ARG ERCICE . BJa, R ISR, H B S R IGTT
5 B P tau-P181/ABA2 EL{E FAINA &, 1T il A W tau-
PI81 5 AB42 [ LA PN N /2 AD J 2 [ URHE 47 . 1
SRS F 3k B/ NAD GBI 5 A5 1 B Y IR 5 AT 25 T AD JRYT
ML FRIGUE T 8 N IR S A % Stk 5 X B B
E PR Sl aR IS UL

3 4 &

A 2 TR R W] T2DM Al AD Z [BIFF AETE PRI AR | X
PRI ) A AL VR AT S [R], ELAR R R A 5 32 40 R
E AR R 25 . FTLIXE T2DM GR35 67 s ), L
Jiwi e &5 2R A5 i T D B R TR PR 9 2545, o mT O A
HITIRE, WTRERC AT AD B RO k. ARSCHI2E T XL
WK TZD  GLP-1 52 A3 3l 7] 15 26 {) 47 . DPP4 41 i 5] | SGLT-2
I D S5 oA R 5 R A DAY B R 24 ) A N PR s R B T
LRI I BITFE , o —Ep R 251 an SCLT-2 il 3] thy T
B Z AR HRBEA R AT TE , 14 AN BB S BE TS A 25 AD AHE
FIATNZIIBE , 100 0 S A JB 5 3R K GLP-1 Z MR8 ) 5 254
FIRERCA GE AD S BN I RERIG YT T 1%

S 30k

[1] Winblad B, Amouyel P, Andrieu S, et al. Defeating Alzheimer’s dis-

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ease and other dementias:a priority for European science and society
[J]. Lancet Neurology,2016,15(5) :455.

Shaikh S, Rizvi SM, Shakil S, et al. Forxiga ( dapagliflozin) : Plausi-
ble role in the treatment of diabetes-associated neurological disorders
[J]. Biotechnol Appl Biochem,2016,63(1) :145 —150.

Crane PK,Rod W, Larson EB. Glucose levels and risk of dementia
[J]. N Engl J Med,2013,369(19) :1863 - 1864.

Gupta A, Bisht B, Dey CS. Peripheral insulin-sensitizer drug met-
formin ameliorates neuronal insulin resistance and Alzheime's-like
changes| J]. Neuropharmacology ,2011,60(6) :910 —920.

Kullmann S,Heni M, Hallschmid M, et al. Brain insulin resistance at
the crossroads of metabolic and cognitive disorders in humans[ ] ].
Physiol Rev,2016,96(4) :1169 —1209.

Biessels GJ, Despa F. Cognitive decline and dementia in diabetes
mellitus : mechanisms and elinical implications[ J]. Nat Rev Endocri-
nol,2018,14(10) :591 - 604.

Gudala K, Bansal D, Schifano F, et al. Diabetes mellitus and risk of
dementia: A meta-analysis of prospective observational studies[ J].J
Diabetes Investig,2013,4(6) :640 - 650.

Steen I, Terry BM, Rivera EJ, et al. Impaired insulin and insulin-like
growth factor expression and signaling mechanisms in Alzheimer’s
disease--is this type 3 diabetes? [J].J Alzheimers Dis,2005,7(1) :
63 -80.

Zhou T,Xu X,Du M, et al. A preclinical overview of metformin for
the treatment of type 2 diabetes[ J]. Biomed Pharmacother,2018,
106:1227 - 1235.

Flory J, Lipska K. Metformin in 2019 J]. JAMA,2019,321(19) .
1926 -1927.

Aksoz E, Gocmez SS, Sahin TD, et al. The protective effect of met-
formin in scopolamine-induced learning and memory impairment in
rats[ J]. Pharmacological Reports,2019,71(5) :818 —825.

Ou Z,Kong X, Sun X, et al. Metformin treatment prevents amyloid
plaque deposition and memory impairment in APP/PS1 mice[J].
Brain Behav Immun,2018,69 :351 —-363.

Labuzek K,Suchy D, Gabryel B, et al. Quantification of metformin by
the HPLC method in brain regions, cerebrospinal fluid and plasma of
rats treated with lipopolysaccharide [ J]. Pharmacol Rep, 2010, 62
(5):956 -965.

Chen J, Luo C,Pu D, et al. Metformin attenuates diabetes-induced
tau hyperphosphorylation in vitro and in vivo by enhancing autophag-
ic clearance[ J]. Exp Neurol,2019,311 ;44 - 56.

Scherrer JF,Salas J,Floyd JS, et al. Metformin and Sulfonylurea Use
and Risk of Incident Dementia[ J]. Mayo Clin Proc,2019,94(8) :
1444 - 1456.

Chin-Hsiao T. Metformin and the Risk of Dementia in Type 2 Diabe-
tes Patients[ J]. Aging Dis,2019,10(1) :37 - 48.

Campbell JM, Stephenson MD, de Courten B, et al. Metformin Use
Associated with Reduced Risk of Dementia in Patients with Diabetes :
A Systematic Review and Meta-Analysis [ J]. J Alzheimers Dis,
2018,65(4) :1225 —1236.

Porter KM, Ward M, Hughes CF, et al. Hyperglycemia and Metformin
Use Are Associated With B Vitamin Deficiency and Cognitive Dys-
function in Older Adults[J].J Clin Endocrinol Metab, 2019, 104



I PRAIFSE 2020 4F 4 H 55 33 455 4 1] Chinese Journal of Clinical Research, April 2020, Vol. 33 ,No. 4 555

[20]

[23]

[24]

[26]

[28]

[29]

[30]

[32]

(10) :4837 —4847.

Corbett A, Ballard C. Is a potential Alzheimer’s therapy already in
use for other conditions? Can medications for hypertension, diabetes
and acne help with the symptoms? [ J]. Expert Opin Investig Drugs,
2013,22(8) :941 —943.

Silva-Abreu M, Gonzalez-Pizarro R, Espinoza L C, et al. Thiazolidine-
dione as an alternative to facilitate oral administration in geriatric pa-
tients with Alzheimer’s disease[ J]. Eur J Pharm Sci,2019,129:173
- 180.

Toledo EM, Inestrosa NC. Activation of Wnt signaling by lithium and
rosiglitazone reduced spatial memory impairment and neurodegenera-
tion in brains of an APPswe/PSENI1Deltak9 mouse model of Alzhei-
mer’s disease[ J]. Mol Psychiatry,2010,15(3) ;272 —285.

Cheng H,Shang Y, Jiang L, et al. The peroxisome proliferators activa-
ted receptor-gamma agonists as therapeutics for the treatment of
Alzheimer's disease and mild-to-moderate Alzheimer’s disease:a me-
ta-analysis[ J ]. Int J Neurosci,2016,126(4) :299 —307.

Pérez MJ, Quintanilla RA. Therapeutic Actions of the Thiazolidinedi-
ones in Alzheimer’s Disease[ J |. PPAR Research,2015,2015:1 -8.
Kudret T,Ramya K,Bowen KK, et al. Peroxisome proliferator-activa-
ted receptor-gamma agonists induce neuroprotection following transi-
ent focal ischemia in normotensive , normoglycemic as well as hyper-
tensive and type-2 diabetic rodents [ J]. J Neurochem, 2010, 101
(1) .41 -56.

Harrington C,Sawchak S, Chiang C, et al. Rosiglitazone does not im-
prove cognition or global function when used as adjunctive therapy to
AChE inhibitors in mild-to-moderate Alzheimer’s disease : two phase
3 studies[ J]. Curr Alzheimer Res,2011,8(5) :592 —606.
Yarchoan M, Arnold S E. Repurposing diabetes drugs for brain insu-
lin resistance in Alzheimer disease[ J]. Diabetes,2014,63(7) ;2253
-2261.

Sato T ,Hanyu H, Hirao K, et al. Efficacy of PPAR-vy agonist pioglita-
zone in mild Alzheimer disease[ J]. Neurobiol Aging,2011,32(9):
1626 —1633.

Tseng C. Pioglitazone Reduces Dementia Risk in Patients with Type 2
Diabetes Mellitus; A Retrospective Cohort Analysis[ J].J Clin Med,
2018,7(10) :306.

Galimberti D, Scarpini E. Pioglitazone for the treatment of Alzheimer’s
disease[ J]. Expert Opin Investig Drugs,2017:26(1) :97 - 101.
Sandoval DA, D’ Alessio DA. Physiology of Proglucagon Peptides:
Role of Glucagon and GLP-1 in Health and Disease [ J ]. Physiol
Rev,2015,95(2) ;513 -548.

Kastin AJ, Akerstrom V,Pan W. Interactions of glucagon-like pep-
tide-1 ( GLP-1) with the blood-brain barrier[ J]. J Mol Neurosci,
2002,18(1/2) .7 - 14.

Bae C, Song J. The Role of Glucagon-Like Peptide 1 ( GLP1) in
Type 3 Diabetes; GLP-1 Controls Insulin Resistance , Neuroinflamma-
tion and Neurogenesis in the Brain[ J . Int J Mol Sci,2017,18(11) ;
2493.

Li Y, Li L, Holscher C. Incretin-based therapy for type 2 diabetes

mellitus is promising for treating neurodegenerative diseases[J]. Rev

Neurosci,2016,27(7) 689 —711.

[34] Bomfim TR,Forny-Germano L, Sathler LB, et al. An anti-diabetes a-

gent protects the mouse brain from defective insulin signaling caused
by Alzheimer’s disease-associated A oligomers[ J].J Clin Invest,

2012,122(4) :1339 - 1353.

[35] Gejl M,Gjedde A,Egefjord L, et al. In Alzheimer’s Disease ,6-Month

Treatment with GLP-1 Analog Prevents Decline of Brain Glucose Me-
tabolism ; Randomized , Placebo-Controlled , Double-Blind Clinical Tri-
al[ J]. Front Aging Neurosci,2016,8:108.

[36] Wicinski M, Wodkiewicz E,Stupski M, et al. Neuroprotective Activity

of Sitagliptin via Reduction of Neuroinflammation beyond the Incretin
Effect: Focus on Alzheimer’s Disease [ J |. Biomed Res Int, 2018,
2018:6091014.

[37] El-Sahar AE,Safar MM, Zaki HF et al. Sitagliptin attenuates transi-

ent cerebral ischemia/reperfusion injury in diabetic rats: Implication
of the oxidative-inflammatory-apoptotic pathway[ J]. Life Sci, 2015,
126 .81 - 86.

[38] Pintana H, Apaijai N, Chattipakorn N, et al. DPP-4 inhibitors improve

cognition and brain mitochondrial function of insulin-resistant rats

[J].T Endocrinol ,2013,218(1) :1 - 11.

[39] Lin B, Koibuchi N, Hasegawa Y, et al. Glycemic control with empa-

gliflozin, a novel selective SGLT2 inhibitor, ameliorates cardiovascu-
lar injury and cognitive dysfunction in obese and type 2 diabetic mice

[J]. Cardiovasc Diabetol,2014,13.148.

[40] Hayden M,Grant D, Aroor A, et al. Empagliflozin Ameliorates Type 2

Diabetes-Induced Ultrastructural Remodeling of the Neurovascular U-
nit and Neuroglia in the Female db/db Mouse[ J . Brain Sci,2019,9
(3):57.

[41] Lochhead JJ, Thorne RG. Intranasal delivery of biologics to the cen-

tral nervous system[ J]. Adv Drug Deliv Rev,2012,64(7) :614.

[42] Schmid V,Kullmann S, Gfrorer W, et al. Safety of intranasal human

insulin:a review[ J |. Diabetes Obes Metab,2018 ,20(7) :1563.

[43] Chen Y,Zhao Y,Dai C,et al. Intranasal insulin restores insulin sig-

naling, increases synaptic proteins, and reduces Af level and micro-
¢lia activation in the brains of 3xTg-AD mice[ J]. Exp Neurol 2014,
261:610 - 619.

[44] Craft S,Claxton A,Baker LD,et al. Effects of Regular and Long-Act-

ing Insulin on Cognition and Alzheimer’s Disease Biomarkers: A Pilot

Clinical Trial[ J].J Alzheimers Dis,2017,57(4) ;1325 - 1334.

[45] Claxton A,Baker LD, Hanson A, et al. Long-Acting Intranasal Insulin

Detemir Improves Cognition for Adults with Mild Cognitive Impair-
ment or Early-Stage Alzheimer’s Disease Dementia[ J].J Alzheimers

Dis,2015,44(3) :897 —906.

[46] Harari O,Cruchaga C,Kauwe JSK, et al. Phosphorylated Tau-AB 42

Ratio as a Continuous Trait for Biomarker Discovery for Early-Stage
Alzheimer's Disease in Multiplex Immunoassay Panels of Cerebrospi-
nal Fluid[ J]. Biol Psychiatry,2014,75(9) ;723 -731.

Wi EE.2019 -09 -25 {&EIHHH:2019 -10 -28 4RI . A5



