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Abstract

BACKGROUND: In the process of exploring the mechanism of Alzheimer’s disease, the important role of bioinformatics for common target screening has been
revealed, enabling the use of its screening results as a basis for exploring the therapeutic effects of drugs on the disease.

OBIJECTIVE: To predict the targets of liraglutide, a glucagon-like peptide-1 receptor agonist, in the treatment of Alzheimer’s disease by bioinformatics and
molecular biology.

METHODS: DisGeNET database and SEA database were used to obtain the common genes of Alzheimer’s disease and liraglutide. GO/KEGG enrichment analysis
of common targets was conducted using DAVID online database. Protein-protein interaction networks were constructed using STRING database. The optimal
dosage of liraglutide was determined using cell counting kit-8 assay. Expression of key proteins was analyzed using immunofluorescence and immunoblotting
techniques. The mouse hippocampal neuron HT22 cell line was used for ex vivo experiments, and the cells were randomly divided into three groups: HT22
group, HT22+AB group, and HT22+AB+Lir group. No special treatment was done in the HT22 group, while AB,_,, was used to intervene in the HT22 cell line for
24 hours to construct an AB injury cell model in the HT22+A group. In additional to modeling, liraglutide was added to the HT22+AB+Lir group for 12 hours.
RESULTS AND CONCLUSION: A total of 3 333 genes associated with Alzheimer’s disease were screened from DisGeNET database. Then 147 potential targets
of liraglutide were obtained from SEA database. Finally, 64 common targets of Alzheimer’s disease and Liraglutide were determined using R packets. GO/

KEGG analysis of common targets using DAVID online database suggested that common targets were mainly enriched in the following biological processes:
neuroactive ligand-receptor interaction, renin-angiotensin system, bladder cancer, endopeptidase activity, peptide receptor activity, G protein-coupled peptide
receptor activity, and transport vesicles. The obtained 64 common target proteins were imported into SRTING online database for protein-protein interaction
network construction, and the top three genes, matrix metalloproteinases 2, 9 and interleukin 1B, were obtained. The activity of cultured cells was detected by
the cell counting kit-8 kit. Liraglutide at 100 nmol/L was the optimal concentration for antagonizing AB,_,,. In the western blot and immunofluorescence assays,
the expression of matrix metalloproteinases 2, 9 and interleukin 1p was significantly increased in the HT22+AB group compared with the HT22 group (P < 0.05)

but significantly decreased in the HT22+AB+Lir group compared with the HT22+AB group (P < 0.05). To conclude, the above bioinformatics data and secondary
validation of differential genes in the GEO database suggest that both matrix metalloproteinases 2,9 and interleukin 1B could be potential targets of liraglutide
in the treatment of Alzheimer’s disease.

Key words: Alzheimer’s disease; liraglutide; glucagon-like peptide-1 receptor; bioinformatics; DisGeNET database; SEA database; GEO database; MMP9; MMP2;

interleukin 1B
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0 5|= Introduction

BT % 3% 4 2K J% (Alzheimer’s disease, AD) & —#F & L &4 44 42 ik 4714
B, EXFABTHL, FhiREEL. MRRERBEERES A
WA BH NG BEERT AR T, $ITA TR EAERL LA,
AF T REQAREESF R Y. HBIRE, 2000-2019 56 F M7 R K ik
Kmag EH RS T 145% v £ P, fEiTE) 2050 4, AFgA At 1.52
P Rl Bm &4 B st F R RKBERABGHLEL RS, 2255
PRT A& R G A2 kR e B, FF R BEAMAR IR L35 7 T /R KB Bk .
B gb, s T AR S K % B m AL 49 B R 1A A R B

FIL 6 M E A B & A K 1(glucagon-like peptide-1, GLP-1) 2 /K% 3
AT HLEARIK, NIz& kAo Fl 3Gk, #1328 Ik (Liraglutide) & —7FF
& ILE GLP-1 AR EhA), €T 2011-04-13 f2 ¥ E 3o A F 497 A 2
AUV Fr . AR-E MR AF] BABAR B 7 XACHEAR By & 69k, Mk
KRR Y it (R 6 e 7, )35 G IR ST 4 ]k 3 S B 49
W, R HEE ek R, T B mAba R B e AR e, AR A GO
BN FEHAEZ BN R Y Fok R F oMz O, A4 & il 4 4 e
G R T AL A BLIE A, R B taitai B Y. CA IR A 2
RYE TR I K AL 5 BT R R R RARM P, R A TR EGFF
R&E. B ERRBAET ZAR T KRR F BA R EF B EA %,
FIE G IRAE S F Tt B, AR AP 2B IR B T BT AR R IR R K AR AR
ZARIPAE R AL KA A B, A2 AV I G RIS 7T T AR SR A B B AT R
ZAER, AR AFNZRILB LG T, AWEEFR—FFAEMFS
A A 6T A, T A KB E T A TN 2 Rk R
A SRR Fe 5., % 5230 SE AN DisGeNET 048 & Fv SEA S48 & o BT
R BRI R IR A Ao Al 42 G KR R Je b, RIR = LB A SFit
TEEMM. B LEMEIHAXBARGFE, RARTETEE
& @ B 2(matrix metalloproteinase-2, MMP2). A i 4 & & & B 9(matrix
metalloproteinase-9, MMP9) 4= ¢ Zufie/~Z& 1B 1F A% iK 50 e) 1 B Ar &
8. XFHGETFRALEGE KA RZGHRABeGER b, AREM
P IRA A IR T AT Yk B e X RO AE, MMt
[ 7R SR i B 0 R A KR

KR & B & & B (matrix metalloproteinases, MMPs) 2 —#t 4% & &
B RARARBUE N KB, 5 REAEKKA X, 4552 MMP2 F= MMP9
B 48 Ak R AP AP 22 S A iR AT M R W m G mieE 1B RAR

S A KA R T, AR R L KR T 35 AR BB 490447 tau
FEORE, ik 1B LT HEEMIRFG i, EMIRIR st A
HEA R (b @IENZE 6 Fo— 2 AMRE G ) 43T 464 B) T B3k
A AR AR LI, MMP2 F= MMP9 /£ 2 A #5 5xF I 7R 5% i 2k 5% /s
REDLARPEANREREER, £6 Ak RiFELHLE T MMP2 f=
MMP9 4 R A 2 Eifl; st Fa@iN& 1pm=, £2 A# ) A
b B A B, 2] 4-6 A #beT LA X P 1245, T MMP2,
MMP9 F= & fm e~ 1B 12T AR SRk BRym AL J 3 2 % E 5 B A T
L™, MMPs o gniAE 1B £ 1 R BB IR GG KA KRBT ¥4 F)
R, EIHEMN R ERT T — R A2 E EFLEF] R HER R
85 A ARG IRAR R —F I B F, iUk S & EAGE B
KAER U, g R FTR Kk b R EAAE A & R, 45 BRI
A S4 MMPs fu & iR /-E 1B ARRE 45 3k 5) T R R TR R 6 Bk,
T A 452 Ik AL 5 BRI 58 57 T AR KRR A ST AE e, AR & A
BEKae T B AR TArik ¥k, MM AR AL BT R KB R Ut R b AAE
J?

A TAESE R AT A48, SBAR CCK8 | i 352 Ik o S (£ 4 24
F &, MBS R AERSH MMPI, MMP2 F= & 4o io A~ 1B 49
FAAAES. FI A IL 100 nmol/L R A& Reg RAEL HF &, HIMNEE
MMP9. MMP2 F= & 40 JEL A2 1B ¥ 7T 4F 4 #3528 K06 77 7T R K i KA
a91E R ¥

1 #RFN53%E Data and methods

11 Rt ABRGEFERLELSMICFRIRIERIE. 2REF £
AT HTEE A Tukey ik TS H0Te,

1.2 BERME 5iF 2022 %7 A £ 2023 4 3 A EERAFEALH
EARFEET TR,

13 B AR EER L

1.4 LKT5E

141 FRFERBAEILE 6930 DisGeNET 4038 B2 — /5 A £ %
JAAR KGR R AR R, BB EKET KRESALERMANG T FK
. F IS A DisGeNET #0348 & i ik by o] /R % ik 3K ym b AR R IR0 AL B, it
AW kG k#F “search” , 42T kit#F “diseases” , #rA “Alzheimer’s
Disease” , it#F P<0.05#) 27 A H, ABES 547,
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A BB R 4 R A 1 A
DisGeNET ##ft Ji https://www.disgenet.org 1E LR B I
SEA B B https://sea.bkslab.org/ TE LR E I e
GEO $idf % https://www.ncbi.nlm.nih.gov/geo/ TE LR K e
DAVID 4 2 https://david.ncifcrf.gov/ TELR B
PubChem ¥t JE https://pubchem.ncbi.nim.nih.gov/ 1E 2R B
R # 4 https://www.r-project.org/ v4.1.3
Cytoscape https://cytoscape.org v3.9.1
Image J At https://imagej.nih.gov/ v1.5.3
GraphPad Prism https://www.graphpad.com v8.0

142 A5E Rk e s 6930 PubChem #4048 & 2 —FbAb 32 BE40 64 3
Bk, WERERREEARG LN, AEBRADBABEF SR
Ye 4P, F oA PubChem k3K IR A| 42 -& Ik 49 2D 45 #yF= SMLIE % 25 45 4
X, BB G ¥ ST, KRGk #HAMEE, £ “SEARCH” FHA
“Liraglutide” , TF#xf L 2D £ # B F= “Isomeric SMILES” ., SEA 3% &
R —Fr DA TS M PATION 69 235 B, 5236445 S8 AT /2 PubChem
A P 475 69 SMLIE % A 25 My X\ SEA 48 5, WURIRA 428 Ik
ALY IeE . AT R EH Wik “Datasets” , J4 Pubchem ¥ ¢4
“Isomeric SMILES” # M XM AT 4 %42, E& “Try SEA” BpT433|
ye b A A,
143 [ REEHmEAIEERER e b ehifie R AAFR 69 FTRRK
B A AR K AR Ao A J2 - AR X Yo IR AR, SRR R B E AT AL
AL BB, T AR R Bk Ao ) 3G Ik o 3 R R IR 4R R A 458 KT A
AT R s RS T BT R KBS A, B — A 5 E e kI iE AL
G fRIG T T AR A B R e A R e R
144 3:Fl¥e5.4) GO/KEGG g £ GO ‘g Zotréns 3 Mk, o
4 it 42 (biological process, BP), #mj284- (cellular component, CC)
F24~F 2 4% (molecular function, MF); KEGG ] =T VA f£ 4 F i 3% 7K - A
AR AT 1% ) DAVID f£ & 3B & # 4T GO ‘g £ /- H7 & KEGG
BIEAHT. P<0.05AH £ FH REHE L, BN REKMAEFITTHL,
145 XREENEGIMENEMNERXAEZON T L BEMLA
STRING /£ 2% 4t ##% /& (https://string-db.org/) # # T /R 3 ify 8w 5 Al 42 &
JRE R ¥e b 09 & G ZAE W%, FLE 1% Cytoscape 3K 44 (v3.9.1) ¥ #9
cytoHubba 54, ARIE L F 6948 4542 % 75 ik K42 L B (hub gene), %4
JEFR G 5 MR RARAE A AR .
1.4.6 LRI LIRTRGE

MMAELESE. RIBROE: EA ) REDAAZE ML R HT22( T
KR L F A A A RG], CL-0697) BEAT 4n il 52 3. HT22 20 jie
1% | DMEM #5372 (Solarbio 2 3], PYG0073) f£ 37 ‘C A ik AR 43k
5%CO, #93&F 48 N HATIE IR, FAnIRAR 54k 10% fi54F fn 7 (Boster 4] ,
PYG0001-500) #= 50 U/mL F 44 & % .4~ (Solarbio 23], P1400) 3t F]3%
Iy BRI —AKITHA. Fmiothih 95% UK e, 120 R E G B
(Solarbio 23], T1300)37 ‘CiK4k 5min /&, A RFHIELIE N,

0 AByg, M FE T /R 3 SRR AR R 2 — AP N GA Y i AR 5 L
AB. 4, 5 AIIEERK ( 4hJE 95%) 345~ Bk, 5T 1 T AL 5 M A M AL A PR F) .
J T M AR ARG AR, 2B 20 pmol/L R JE 69 AB,L, 5 HT22
Jo B IR 24 h, S AIR ARy, 4T A48 8K, 1% 8 100 nmol/L 3K
JEO A4S KT TR AR TRAL 22 44 tm e, LA AN 28 K B E- T /R K 3K A
HREORIQER. BRI minh 340 HT22 40, HT22+AB
40 A0 HT22+AB+Lir 40, 2202540 18 AR FI4AL3E 24 h /5, Fitsk AB, mA
Fld &3z 12 h, FBHATE 5 8. PTA o4 40 J0ARIE R B B AT
B

CCK-8 4 : 4 T # & F) 42 -G ARAZ 4T ABra, 81 IRAEIRE, 5236 KA
CCK-8 X A &AM T 3% A dm M 6 7% 1. BUH AL 8y tm 3% A L & &
AR, FUE 3 4 %A 96 JLi P, TRIEAIL 2x10° m e, 4%
A 2w B R AR R 80% vA £, 5o A xT R AL ( R AB F IR ).
20 pmol/L ARy, e AT Rl R JE A1) 458 Bk -F 41 (0, 40, 80, 100, 150,
200 nmol/L), ¥4 fE 37 CHEFM TR 24hE, H3LmA 10 uL 49
CCK-8 i73% (CKO4, Solarbio 23] ), #2#23k 3 96 JUIR, [L/E 3Tt
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AP ME 1h, 428 BEARAUE 450 nm iR IRE L.

TR A HT22 to A2 33 A m Kt 80% RS, H 4t
BT RFFH QB ERTRE @i ERARE (FHRIRA, RELW
SARALI ) 6 6 FUAR T, FEIF 6 FUMKAEIE SR A TSR 24 h, R ek
BN b, F AR TG, WM 40g/L % RFE A CEE 30 min,
[ J& Ao N AR A2 4% 1% TritonX-100 49 PBS &% F 15 min, /A4
3 5% BSA TiRHH 1 h s, FEHMARE, AHHm—i TR (MMPI
%ty B, — %L, Proteintech Group Inc., %% %: 10375-2-AP, ##% Lk 1)
1 . 100; MMP2 %47+~ 8, —4%, ABclonal Technology Co., Ltd, % -%5:
A11144, #F4] 1 0 100; & @A /~& 1B S dis R — 3, Affinity
BF8021, ##&tbf] 1 © 300), 4 Cits&k. K B Ao
3% % = #¢ (FITC Goat Anti-Rabbit IgG, AS011, ABclonal Technology Co.,
Ltd., ##bf) 1 ¢ 100), #5537 CHFH 1h, AmA DAPI 4 &% (Solarbio,
C0065) # & # &, 10 min /&, 4% A 473 KX 7 (Solarbio, $2100) 3 [,
BFRRRMB TR, AT % 2K F 0 HT22 2069 5 R A% (Rt 1]
3s, WA 7.1) AESM EAFmLEmIL, FFF Image ) KA E 49 %
& 81 69 mean 1A [ -F ¥ KL A (Mean) = 3% R 3K K Hi% B & A= (IntDen)/
iZ RR@AR (Area)], PR AZERATHI RIS RO AL E.

GIRENIR A A tn ek b 1L B 80%-90% B, ) MBI AL T B,
Frag L, ARG R A m I B e, A B & B A 7L RIPA R R ZI0iR F,
FRATRE) , B TR P WA 3 ),k L2 #E 30 min,
F 5k B SHLE 13 000 r/min &3 25 min, B . KA BCA &GN E
HRHATER G ZF (30 pg/ul). 95 CHEA 10 min L5 K MG, Ao Maker
5 uL Ao e 10 pL F R A BLEEIZ £ sk, M 5B EARIRK A AR T
JEAK. BEAR. PVDF L. ABJRiE4Kk, ¥ -T2 20 min, ZEBLAE W+
FERIFM 20y At E—R IR (—) RO RARRILERRE—
2, ARG MMP2 4 1 © 1000; MMP9 % 1 © 1000; & @iei%
1B 4 1 : 1000)4 CHEFH TR, KRB IAZTE 47 (HRP L F % 1gG,
AS014, ABclonal Technology Co., Ltd., ## b4 1 © 5000) FiRHEF 1h;
TR TAEA ECL XA % E 2 min, 3ImAg 2 4L, RE1#A Image
VIRAE R Sl ) RBALSAT AT, FIA B 6RO REMBHBRARN LR
(GAPDH) #ATARALAL 22,

1.4.7 GEO 3B B HIERIRALNIE AT ZRIIE LG4, FIM
GEO 4438 & F # % B T /R K i BRym A8 X 4045 % GSE132903, iZ4k#E 4%
8.4 97 BT R Rk 2Rk & Fo 98 1) 3E s ot FRABE, REHARRA
fRZB 4R P =, 1% GECO2R fE £ 4k ¥ /& (https://www.ncbi.nlm.nih.gov/
geo/geo2r) fifi ik b ik GEO 348 & M FKAF 09 T R F Bk 5 1 A 2 7
B, AR REE A BATIT AL,

1.5 FEMEIEIR B L 1EA CCK8 KA &4F & Al & Ik R A£ 4 2 7
=, TR IR A RSP R AR TR 440 am e ) MMP9,
MMP2 F= &) @l F 1B &9 % & KA L. KA %K F il it 547
EOFHRRBEMATEOREE, LA EEEETHE G EE L
WORFALRAE RO ELE.

1.6 FitZD4T £ GraphPad Prism 8.0 #fF ¥HAT 403 S it AL 22 VA &
P, SRR A Xts R, R A 4R 1) AR IR R B & £ 5 HEAT AT
FA% R Tukey iR #ATE B, P<005 ATFERARLEREL, L&
gitF kg REdRANETFEERTH,

Biosciences, 5 :

2 458 Results

2.1 fIRFTBER SN SHHLELROVTFEELLSER 52404 DisGeNET 4
P B 0 itk T R R BRAAR X BR e A, 73] 3333 AXIBRAE ., A
PubChem _E3KIA|42-& ke 2D £ Hyf= SMLIE hsi A X, JUE 1A, [
J& % SMLIE %25 M) X dir N £ SEA (3B £, 155 147 M F) 3-8 pkely
EAER ¥ b, MU R QiHL T RRIERMB S A4S kLR 2 5,
644, A R @RI, JLE 1B,

2.2 HELRAY GO/KEGG DITER £ 3a14f DAVID 24 /7 3L ) ¥o
549 GO/KEGG AT K3, kR¥e s &5 5k WEEMERAK -
HABEAER . Bk - BRER%. BRE. ARBEER. KIKE
M. GEAMBIRZIRFL, B EB. PR, BaBRS L0,
BIEEAG AM. BAOMmI. Aoyubid AR MRS EF 2. £k
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18 R TR T T G R RFEL T 340694 R, LE 2.

23 ZEOOENEIERKXBERNMLER FEE L2 64
ANEF 25 % G 5 E SRTING & 4E A ATR G AW SME, L
[B] 3A. F/51% A Cytoscape M4 ¥+ #4 cytoHubba #&#F, AR4E LA 6944442
JERi KA, AR RS 10 NRRMAE A X4EA R, ILE 3B,
T MMP9. MMP2 Fu & a i/~ % 1B A HE 4 AT 340695 F, Bk, sk
LI E L MMP9, MMP2 Fa &t A% 1B J&TF,

24 FAIERRTIDUINE AR XT HT22 BB HVIRA1ER, B 100 nmol/L
ARERE £ KA CCK-8XF &AM T B hmib ey i, #HE
100 nmol/L #)42-& Pk R 4540 AB,, WO AERE, JUE 4. 0nmol/L #4524
R0 G T RR AR Gn 0 E B R TS, BHA RFMEF (P<0.001), 42
T AB A tmfe A4 A, 40, 80, 100, 150, 200 nmol/L 3K & 44 #) 35 &
PR VT VAR IR AB 6 tm oA AAE A, L 100 nmol/L B 4n L MR £,
HL5 0nmol/L2aARA 231 £ F (P<0.01). & F 150 nmol/L ;& /Z #)
A B IR L& /) 46 T I, B 332w 100 nmol/L R 69 Fl32-& ik A
FEI AR, BIRAET A £,

2.5 FHABRNIFEER MMP2, MMPI R ILIB AISZIG 52ia 4 RAIL,
HT22+AB 21 MMP2., MMP9 4% HT22 2a4R b & X & 2 # EH (P <0.001);
HT22+AB+Lir 2045 HT22+AB 4148, MMP2. MMP9 f= & m i i-& 1B 49
R FRE TR (P<0.001), &7 F)42-&IKT vAHp 4] T R K KA F £
Peg MMP2. MMP9 Fo & 4mfie/~% 1B, JLE 5.

2.6 ERBENMILD, BEIT 5REFTHEIHABTFNER SR LM,
2 HT22 ZHAR bk, & HT22+AB 41/ MMP2(P < 0.01). MMP9(P < 0.05) #=
& @ /-4 1B(P < 0.05) & & & B R EF; HT22+AB+Lir £ 48 HT22+AB
2048 tb MMP2(P < 0.01). MMPY(P < 0.05) #= & 4 i, /% 1B(P < 0.01) #9
A FRE TR, B R A& IR T A 37 4] FT AR K&K A+ L)
MMP2, MMP9 Fo & amfia/h% 1B th ik, U L4 R 58 B ERE R L
Fl427 MMP2. MMP9 #u & 20 JlRA~Z 1B 37T 4F b A4 Iko6 77 BT R 3%
BRI AR S, LB 6,

2.7 BT GEo HIBFENESER_RWIE v P<0.05, LogFC 4x{a=
0.5 A7t fhik %] 807 A2 FAE, £ LR 4324, TFiELE 375
A, MMP2. MMP9 4= & s/ 18 #45F LA £ R A B+, LE7.
% 45 RAEFE MMP2, MMP9 e & 40 i/~ % 1B 42 [T R % i 2kom 7 2 LR 4d,
5T 416 345 RARD 4.

3 157 Discussion

LFF A AEWE L FERRIL, MMP2. MMP9 F= & 4m it A
F 1B T AR FI -G IRIG 5T T R TR 0 ARG 77 Yo k. 3T bsE RAT
PR R F BT FIE, X I MMP2. MMP9 F= & 4 lai~% 1B /2
B RF AR A T HRE LR, LT HIEERE MMP2, MMPS F= & 4a
FofFE 1B A A T, BLM RAPERIRIFE T R Megss R, AT
GEO #4048 Bt — k Baik, 7r3ES MMP2. MMP9 Fe & 0 fA~% 1B f£FT
RIBEHATRZ LG, ERNFART, AR REA LS RETNF
MMPs F= & @B /% 1B R R AEHLFT R F o RAmAE R, L Filid st
hehsE R, 29 T MMP2. MMPY B & A% 1B & F)35-& h4k Al T
K& T, 327 MMP2, MMP9 F= @ 20 /2 1B T AAE 4 #1424 ko4
ST T AR AR R a9 VR R Be s, AR BAR e AU % R EA A

Fl32& KB F GLP-1 AR F A, R—HAZERATF, HALLN
HA TR IFANZIRP R Ao dn KA R, il i i B, B8 A
ZAAMIBIETA . R EF . BV K BRT A K RS T )
P FEd, A kil K tau & 8 49 BRERAL LA BT R KB KR R
85 STl A M, GLP-1 K Adh A) B AR Bk T AT kA5 4 AB 7l AL aydb 42
AR Ao RN RERE B, 2Bk AT 49 A S0 5 U458 AR BR AL 45 BB T
RF BB DARR 5 3 0l A B DA 2T 4 2, R BA
(R itk i B KA 42 B A ST BT ATIE R Bk 49 2R P2,

MMPs = A5 o s IL IR LT BT R & 6 o & 3 69 & & K g,
HEARZ I FRAE LN EARFHT RRANREEE, QL E. Bt
K. mi AR A g P AL AR 4R A i B 4G4 % A 59 e g 28 i
A2 P9, o MMP2 Fo MMP9 4545 45 &4 K 4 A 4o oA i, H A A 2k

YIEI R, AV R ARAT M IR R At 2 KR K A KR b A B TR W,
MMPs 3% i@ it 3 v 546 25 ) B & 64 2 86 ST B3R m e IR F 69 % Fh d, 3
MAVE R G R, FTFREAFEAERE,

AB AR AT R K i B A 49 F ILyA 2 R I, BJERKE & ™ 32 b 4R
4 B, & & B9 4] 7] 1(tissue inhibitors of metalloproteinase 1, TIMP-1) #=
MMP9 =T AAE 2 T 7R 3 3K oA 69 A A7 &4, UK F P-tau. T-tau. fix
& R A AB AR, 3R MMPs Fu 5] 7R 5% i SRR X8 A AR B W ed ¥
F. AMKXFRANERE N SR EE T, MMPY ¢ & & E 5 ik lE
Ry A FEARK ®, Bl LORENZL % 7 & JUFT /R 504 Bk & A i
T MMPY K-F-H &, BB R KB m & A AV R4 Yeomst . AP
LR . i R A AR sk P I ROk B, AR T, BE
NS AB &, LML) MMPY £ X80 B Fifl, BB MMP9 ¢ 5
FAEFEF T ikl rgey 7 A B BRR R IL, SxXF IR FA BRI RAR R
MMP ¢9 it E AT R S i Af & & F A B X, 425 MMP T 48,2
— AP AT AR R G A R, FIEA ARG A ™, MMP R Rk
893X b 2 PR P ST 468 b AL K 40 0B F k) MMPs B2, TIMP 40
P % B I B F R, AR TIMP-1, ER ARG @eAE 18 2
E-

VAR R E T, MMP2. MMP9 T4% AB # 7%, 5L J #49 MMP 37
BIFE, TARARE T AB ARG B G dn /8 1 K 4m A 4% A0 5 | AL 44 o i
Bl ik b3 e P, X427 MMP2. MMP9 /£ [ /R 3% i 5k 7 ¢4 s A2 F 47
A B 0 ot i R, o i B R A G e ST AR F S KM FiE i
J BRI, KR B T IR ARAEAT 42 dm L) B SN Gm LR 5| AC A K MR,
ik BT R K AR R L. oA L RIRT, MMPs 5kl T R KK
A R ARAT M TR 0 KA KR BA AR K

& miaNF 1B A —Fr+ o F ey KER T, FlaT AL EE S m
ek, QiEmig it s, EFRKERBT, G@miiE 182
DGR e B AR SRAR R A Fa i b — AL K B F, EF R E SR
TR AN 2 KR, RAFHAZMB LI, AR T R RF O,
ABy_yy BRI F BT KA K B F & e ~E 1B Al 3R
LB F a, FFHRREL@IEEF (oot KB T BL) 894 M, 1LIEFT
R BRI b e 2 S E Fadh 2 T Y, Bkl @mieA-E 1B £ 1T
REBERAOGREL T AR EEER.,

GLP-1 Z ARk s # Al 32 & K AT 2 — A AL IE %, EH% 5
GLP-1 % 4R 2E 4, 7 PI3BK/MAPK 1% 5 i 34, i it 845 s Ak + AR
SEIE R4 495 b R ATE AR 09 R B TR B B L K AE R, XA
AE R L @1 cAMP/PKA 12 53835 FT A~5-44, AR XAFR A I, Teneligliptin £
— 7 DPP-4 36l 5], #e% ) 2474l & mieA-F 1B, @ @ieA-F 6 fuhf
B T o KmE R Fag Rk " BB —RALALI, Flizgrk
ST AR T EAAE M A 2 BRSO £ R A SIRTL 69 £ A R A7 ST K Az 4%
F A F «B i@y kiE, @it EASIRTL 49k ik, TR AR T Hae
B AR 89 KR R R PR SR g 69 KR P AR A I, @ mieA
F 1B it —F LiAR TR KR FOE AR EERE,
1R AB B3R 6 R AR, A mIANE 1 ERASELM R ey
FAR K, FELESFF Tau Ba S BB D. 3 —RARTEAG®
JaiE 1B it R A At —F 5 & 3xTg- I RF KA R4 Tau & 8
BRERAY, A7 E G mieAE 1B B, Tau &8 KA kS, AFmbEh ok
BHE S D LRI E A mAAAE 1B B T R KRR 6 AP 2 KR &
JEARK, 0 A G KT vA ] BT AR SR R 6949 2 KU .

4o BT LT, MMP2, MMP9 A= & fa i/ 1B 49 & &8 5 FT R
KRR e Ah 2 S E R X, R LI, R K E KRR m AR
A MMP2., MMPY fe @ tm /& 1B WY R EH B E A&, BRFFMARK
BRI K ANE S K EAR K. ERA I, %A A EKE MMP2,
MMP9 F= &) oA 1B F KR FeyRAHEH T, RTAFLEHK
ST VABCE T R KB R KIER L, F BT kil i MMP2, MMP9 #= &
miahk 1B Fi 5.

2= Fprik, L FIAH MMP2. MMP9 F= & fn i/~ 1B 2 )32 ik
69T T RR M SRR 6 A6 9T Fe ., BT ARl iR 22 T R K I R R AT 2
FE R EARAER .
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