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B B AFREMCUEARBR A i dn o G A 6 B EAE A B AUH . TR ¥ B KRR IR db/db /) R AL A AR A
(A 22 3 R) Ao LB AR (50 wg/kg) , 7 K dblm ) FAF Ay B 3T AL (AL HK) , F88 R, B0 KK T him/ A 3
KBER2KELS A, BB A AARZ D AR E, I 3w Mg 5 R R Morris 7K 5 52 Bh3RAE &2 K9S 2 A8 s A
R D LR P BAL AR AR R =B (MDA ) A2 B AL 4 3 AL B (SOD) A= 4ot H Bk (GSH) 4= 2R 55 BR IR (cAMP) 4% & LB A
(PKA) KT, 5 ¥ R A 4 70 20 i HT22 24 3¢ B8 48 (25 mmol/L 3] £ #5 ) . #5248 (125 mmol/L #] E 8 ) . S 4+ R AR k4
(125 mmol/L #] % #+20 nmol/L 3. E ARk ) . & 48+ 3 & AR A+HS9 (PKA #4741 #] ) 48 (125 mmol/L #] % #£+20 nmol/L 3 & AF Bk +10
wmol/L H89) . & #&-+H89 £ (125 mmol/L #] £ #5+10 wmol/L H89) , le A48 52 25 i /3% 7x L T TR 48 hJG , #a il 4w i v B AL 2 38 35 A Fo
cAMP PKA R-F, &t tked ok B 1 | IViE A, AR H A% %G 1(Drpl) 89 BrEA L K-F . R P ERLERIEF, 5 EFxRA
Yod BEAN 20 R R IE M AR E | w S b HE K R e i B 2028 P MDA KR ¥ R F A3 (P<0.05) , ki R 0 R F sk K (P<
0.05), # kiR B | B A7 FRAZ G 0 1] L F M B A7 & R i D 422 F SOD . GSH . cAMP \PKA /K34 3 Z i 1% /45 42/, VA%
(P<<0.05); HAL A sa vk i, SR ARAR AL R _ER 38A47 (B vk IR ) RT3 B £ 45 (P<<0.05), ML R B2+, 5 5B
Y3k, & A+ R AR PR 28 40 e MDA 7K-F 2 2 4% (P<<0.05) ,SOD .GSH .cAMP . PKA 7K F Fo & btk »F R B 1T | IV %12 VA & Drpl
BB ALK T3 B F I & (P<0.05) ; 5 S+ R ARAKA AL, 3 48+ 3 R ARAK+HS 4040 it P Bk 36 47K T3 B 5 i £ (P<<0.05) .
L% A EAAK T8 T8 E cAMP/PKA i@ % A2 3 Drpl BRER AL | I+ & S AR ot BB B 04 | S SR AT, 842 AL 22 39 AR
i, ATy B AR BB RN Fn T R AR A VR )

KGR 4R EARRK ¥ ik de T AR TR AE s CAMP/PKA 38 3% ; & 44K 2 4k 5 BAL B3k

Effects and mechanism of short-acting exenatide on improving diabetic cognitive dysfunction

LING Xin', WANG Deming', LU Qi', HUANG lJinyue', ZHENG Xian®, ZHU Xiaona’ (1. Dept. of Pharmacy,
Xuzhou Cancer Hospital, Jiangsu Xuzhou 221005, China;2. Dept. of Pharmacy, the First People’s Hospital of
Kunshan, Jiangsu Kunshan 215300, China;3. Dept. of Pharmacy, Xuzhou Children’s Hospital, Jiangsu Xuzhou
221002, China)

ABSTRACT OBJECTIVE To investigate the ameliorative effect and mechanism of short-acting exenatide on diabetic cognitive
dysfunction. METHODS Spontaneously diabetic db/db mice were randomly divided into model group (normal saline) and
exenatide group (50 wg/kg), with db/m mice as the normal control group (normal saline), with 8 mice in each group. Mice in
each group were subcutaneously injected with corresponding drugs or normal saline twice daily for 8 consecutive weeks. Body
weight and fasting blood glucose were measured at a fixed time every week. Cognitive function was evaluated by Morris water
maze test. The levels of oxidative stress indicators [malondialdehyde (MDA), superoxide dismutase (SOD), glutathione (GSH)],
cyclic adenosine monophosphate (cAMP) and protein kinase A (PKA) were detected in hippocampus tissue of mice. The
hippocampal neuronal HT22 cells of mice were divided into control group (25 mmol/L glucose), high glucose group (125 mmol/L

glucose), high glucose+exenatide group (125 mmol/L glucose+

A ESWE XK A AR S % 5 A 28 JTH (No. 20 nmol/L exenatide) , high glucosetexenatide+H89 (PKA
82304807) ; PR T LA R ZRHE I H (No XWKYHT20240120)

* E—EE R AR, AL, BEIE S I I IR 22 g 2 B
*#, E-mail:1lingxin2006@163.com

inhibitor) group (125 mmol/L glucose+20 nmol/L exenatide+
10 pmol/L H89), and high glucose+H89 group (125 mmol/L

4 OBEEE BTG, BESCOTI  E R 22 pha 2y glucose+10 wmol/L H89). After 48 h of intervention with
E-mail: 1011195796@qq.com corresponding  solutions/culture medium, the levels of
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oxidative stress indicators, cAMP and PKA, the activities of mitochondrial respiratory enzymes Il and IV, and the phosphorylation
level of dynamin-related protein 1 (Drpl) were measured. RESULTS Animal experiments showed that compared with the normal
control group, the model group exhibited significantly increased body weight, fasting blood glucose and MDA level in the
hippocampus (P<<0.05), as well as significantly prolonged escape latency (P<<0.05); swimming speed significantly slowed down,
the time spent in the target quadrant, the number of platform crossings, and the levels of SOD, GSH, cAMP and PKA in the
hippocampus were significantly decreased (P<<0.05). Compared with model group, all the above indicators (except for swimming
speed) in the exenatide group were significantly reversed (P<C0.05). Cell experiments showed that compared with high glucose
group, the high glucose+exenatide group had significantly decreased MDA level (P<<0.05), and significantly increased levels of
SOD, GSH, cAMP and PKA, the activities of mitochondrial respiratory enzymes Il and IV, and phosphorylation level of Drpl
(P<<0.05). Compared with high glucose+exenatide group, the above indicators in the high glucoset+exenatide+H89 group were
significantly reversed (P<<0.05). CONCLUSIONS Short-acting exenatide can activate the cAMP/PKA pathway, promote Drpl

phosphorylation, and increase the activities of mitochondrial respiratory enzymes, thereby maintaining mitochondrial stability,

reducing oxidative stress injury, and ultimately improving diabetic cognitive dysfunction.

KEYWORDS short-acting exenatide; diabetic cognitive dysfunction; cAMP/PKA pathway; mitochondrial function; oxidative

stress

8 R 99 TA 1 ) BE B 15 (diabetic cognitive dysfunc-
tion, DCD) /& 2 AY # J& 5 (type 2 diabetes mellitus,
T2DM )& UWLAY AR 28 R G5 0T R AE , DL 2T i1 RE Tk
iR 25 RIA D e 32 10 A O RRAIE , ™ FE BRI AR 3 AR 0
J LI HG IR KU B G R = B DCD
YRE S PET VO AT O BRAIL I, 42 408 3697
FAREAELEE L,

i 5E48 i, DCD A bl 52 4%, A IV R A 5 4k
AR T RE S5 1T e & HOC i BT B PR IR
T, RS R B KT AT 5 ST ) 20 44 K i 1 PR AR
(reactive oxygen species, ROS) , i 7 1) ROS — J [ffi ] 3l
b B i A I TR A AT L 53— O T i) 424
SRR DNA | FEARIT Wl 15 4 , TS oo Tt
SRR e 005 23 1 — 2L A2 i ROS BEHIL, JE 14
AR LR D BB 05 7 MG ERBE | e 2 R BOA I Dy g
TREY,

I v IR 22 A K 1 32 4434 50 371 (glucagon-like pep-
tide-1 receptor agonist, GLP-1RA ) 3t H. [ 4 5 #f 28 1 47
W77, ORI AR IR R AR 25 L FE MRk 43 A
BRI SRR . BRI RBFIEIESE
F RS FENR R B BOASPF: OB S5 (%) 52 B DR e 1 AR
HICNAGRAPVE R AUA] Bt R a5 T 8L ZE R
JORCIRL i s J s 2 375 2 0 1y, FE R PR s B A rh 2 JRR 3
DR i S O A (HLELR VR FBLTR i AR W . 2R
WER A # (cyclic adenosine monophosphate , cAMP /25 [
P A (protein kinase A, PKA ) i 2 g = M FH ZAEAK 1
Z K (glucagon-like peptide-1 receptor, GLP-1R) T Jif 4
BAGNE H , HIZ A5 53l P8 7E DCD Hh & 5 E 2], B
AT SR HoaT PR B R GG S LR R e
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A {5 H A K B A GLP-1RA BE75i i cAMP/PK A i
PRI LRLR I RE , #E T DCD, JE T i, A 5T LA
& PR RIS db/db 71N B R A S AT Th #2200
AT, IF T CAMP/PK A T8 B HR 1 g 3 2
AT DCD B35/ T, LA A DCD A Il PRz 443t
BRI SRR
1 ##
1.1 FEUE

AHIFFE I FH 32 ZAN AR 46 SA201 B Morris 7K 2K F
A4 CEBOE YR £/~ \l) |, Varioskan LUX 7Y
2 e LA B0 ( 28 [E] Thermo Fisher Scientific 23
H] ) , Mini-Protean Tetra % 3 T 1, 7k £ 4t (3¢ [® Bio-Rad
N, SW-CJ-2FD Rl v TAE & (SR M IR s A f5 %
HABRAT), 3111 B CORE 7746 .CLITR B &5 A R
ML (ZE E Thermo Fisher Scientific 23 &) ) , [X53 4 {7 &
T 58% ( H A Olympus /A 7 ) , Tanon-4600 i fk 27 % K
W AGAX (L1 R AERHE A FRA R o
12 FEHRSIKA

SCFETRIRTE S (8, 165 201007, KA 10 pg/2)
W A 3 AL R 6 25 28 w5 N B (malondialdehyde,
MDA ) . 2 It H ik (glutathione , GSH ) 46 I iz 7] £ (4t 5
J33°h 20241126 ,20241009) ¥4 [ B 58 A 9 TR
WS BT s BB ALY 5 Ak B (superoxide dismutase, SOD )%
PR IR & (5 091323240403 ) S 28 7 4432 Bt it 741
B 111219191127) 3490 4 FigE <~ RAYHAH
RN ] s cCAMP \PKA it G295 M BRI 7 (ELISA) K5l 12
F & (41543 514 ADI-EKS-390A . ADI-900-163A ) 41
H 2% [H Enzo Life Sciences 2\ i) ; 2P0 AR R0 il 1 A2 VG
PERS IR £ (543 510 2308001 ,2310003 ) ¥4 [ At
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SRR A RA R ; BURSN I #H ¢ 11 1 (dynamin-
related protein 1, Drp1)HifA (41t 9023580) 1t H 3& [ BD
T IR R 1K Drpl (phospho-Drpl, p-Drpl) Hii A (4t
45 4867s) I F 3£ [E CST 2 1 ; S il B-NL3l £ 1 (B-actin)
ik R i E ALY BE (HRP) Aric 4 LU AL S S e Bk R
F1 G =t JHRP FRic i 1L E40 B Bk EE 11 G —h (it
243 51k 10074508 . SA00001-2 . SA00001-1) 341 ) [ i,
W= 8 AR H R A R\ 5 PKA #il il 55) H89 (it =
HY 15974202403, 4§ =99% )W [ 35 [ MCE A )
1.3 LIz

WIS BT S 3l A 7 R I e SPF 9% 1 & b
PRI db/db /1N B [R]85 55 1E 5 X B db/m /B, Y908 H R
MR SCHT S s A BRA R s 2B 7 Vv S
SCXK (#5)2021-0013, i /N34 1 % F SPF 9 3h b
o B R S M IR (22 £ 2)°C X HRE (55 £ 10)% |
B 12 W sc . ANRGE N MERSE LR, PR a2
SEYG o A ST I S 38 R e BEAR M BE AR R S
SIIZE 53 25 2 10 BRAE A0 201 7, L ARAS AR =
RS S050 3 W 10 3 25 5L s e ([ 35 R 202211-
S022)
1.4 4HA@

AWFFE BT FH /N B Sl 2B R4 R HT22 1
B E BB LA R A B
2 FHik
2.1 BHYELE
2.1.1 e RS

H4 db/db /> BLBEHL 3 o 155 8 20 S ZE IR Ik 4 (50
ne/kg, 45 257 52 SCHR[91E R , 734 dbim /INRAE R
IEHE X R, T2 8 H, SCFEARARAL /N R AR 21 (9: 00
16:00 45 1K) B2 T i S A 259, T 8 %) B ZH s A 2
ANERA) G B S A AR A B R K 22 8 TR . SEER il
JE1], 4 o [ ) /N BRUAAR R R ot s T 25 i
ik
2.1.2  Morris 7K 2K B S

RIKE2JG , iA /N AT Morris 7K 28 B 5255 (43
358 7 57 L S 90 TN 23 (R ER AR S5 ) o (1) 28 A AL 2 565 -
SEHHT L d i k/INEZE A K 2 min DUE N RBT
BifiJ5 22 25 4 d AT NSRS, K /N 4 AN
AR S BEMLECA K L, 10 57 R 21 BT 15 (4 B ] CE
HEREE R ) 5 90 s /N KRBT &, WFGE 5 S H =
B IR 20 s, AT HEERE AR IE R 90 s, (2)Z5 IR 5L
52 55 5 RN T- SRR, EA 728 IR SE0 1/ N RUAE T
-5 G R AR 5= B BsF 1] (R E B G2 B A5 B2 B 1)) L 28 E b
V-5 YR R itk o B, LA PPAG /N U 23 (81 AZ BE /T o

TEZED; 2026 455 37 5 51

2.1.3 /N S S S A N AR AR

Morris 7K 2K 5 S50 25 RS, & 21/ B R IS Ak
B, G B S22, ORAF T — 80 CRARIR VAR , T
JE R . B6 FU/N B Th 4 2 B I A TR 1 A B
ER KB T B3, K S IR B T 4 °C 44 LA 5 000
r/min B0 10 min, WE BIEWR . B IE WS & AR P64
) U B A O v A /s BV S 21 40 rh MDA .SOD
GSH K- (3 R FARAC T bl Z2 R (B IEEns S b . —
TS RS SR R T H kI ) .
2.1.4 /NI LH cAMP  PKA 7K

HL6 H/NRUE S 4035 B, in A TR 19 AR BEER K F
A BN B 519K 8 T 4 °C &A% T LA 5 000 r/min 5.0
10 min, Y4E BIE W . B VS WRGE 5, AR5 ELISA i
G UL AL SR FH BT 450 nm IR A I
JERE IRt Z T TS 2l 2 c AMP PKA /K-
2.2 YHREELE
2.2.1 kSR

H4 /N B TR 2 5T HT22 4 322 R0 T8 10% i 46 1fn.
5 1% 75 55 R -85 5 2 WP DMEM B 523 & T
37 °C .5%CO. 1H I F5 5248 i U 5% , FR A B A= 4 2 0
B T IR S
2.2.2 Href W5

B 40 A Sk X R 2 (R % 25 mmol/L 7 245 B 1
DMEM K5 72 3e 8537 ) | w4 CR A 7 125 mmol/L %
BE () DMEM 15 #5655 550) b+ 20 SRR kAl CR &
125 mmol/L Z 2B 1 20 nmol/L 3£ ZEIF K" DMEM
FRIELREFR) (BB SEAR IR+ HB9 21 (1 45 T L ZEAB KT
15 min, & /1A 10 wmol/L PKA ##13) H89™, F-% J11 &
125 mmol/L % %5 % 1 20 nmol/L 3 ZEHR Bk i DMEM %4
FRIEBTFR) L= BEHHS9 2H (R FH & 125 mmol/L i 24 4 Al
10 wmol/L H89 Y DMEM %% 3% 5% 3% , F T-HE%: H89 4«
SIS0, LLSSTESS R RE S0 ) I ACKE R 24 Y /4 5
THU48 h & , #E4T 5 Seabrkai
2.2.3  HHE AR BLE AR AT CAMP  PKA 7K F-AG

HUHT22 4, $422.2.2" W1 R 5 e /4l G 54425
T (cAMP , PKA K- s, AN B i A+ 3 ZE T K+
H89 4 . miWH+HBI 41 ) , B 2H 1% 31K £L; T-Fil 48 h 5L
AR A, AR T T 2 S 6 v B AR R 7, 4 S A 2
Ji rR AN B8 bR AT cAMP \PKA /K-, SEER A 4 K.
2.2.4 YA P LA AT U PG

BUCHT22 4, 42242.2. 2" W N ik a5 45 24
T, B4 3 AN FL s T 190 48 h s AL 4N i, MR 95 2ok
PRHR IR G 196 BH A3 D7 YA AR | BRI R v ) 2R A
PR A 2 AR T i T % IV 3% PAS I 350 & v BB
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VAR, R TBERRAL A3 30 T 450 550 nm I K ARG £ K
AP g 1 (B 355 2 Mot S ) A IV (ED it ¢4, 3% C 484k
it ) R AR N BT . SR E A 4R
2.2.5 P Drpl BERR /K P

HUCHT22 400, $42.2.27 W R )5 /020 Gt 544 24
T T4 hJF AR AR, I A\ SRR S, T4 °C
ZMF T LA 12 000 r/min 2.0 10 min, WA V5, HEELS
HE 5 SR BCA WL 85 VR BE , Pl 2 1 E A AR P Ak
P, B JE AR R S, R T T o SRR R - SR T
Tk P 5 J52 F, ik, P4 B 28 PVDF I |-, LA 5% BRI 2 4 ¢
M2 h; A p-Drpl . Drpl .B-actin — T (Fi B & 43 1] Ky
1:1000,1:1000,1:5000),F 4 °CIFF 21 4&% ; LA TBST
VRIS I AAHR — 5t (R 1:8 000) Z IRIF A 1 h;
DL TBST PEAs 5 , K ECL X & 7, KB 1% R 48
WA 5 , K Image J 8443 H 86 K EEAE, LA H 2R
5 NS A (B-actin) B R FE(H HUE R H B9 H KA
7K, LA p-Drpl 55 Drpl YR IA K- I H KR Drpl 1Y%
MRk SCEE R 41K,
23 HFitEFIE

K H SPSS 20.0 B4 T4 1M, SEIEE L x £ 5
TR, ZA N BRI ZE 7 225007, it — )
P EE3E R SNK-g Ko 30 7KHE =005,
3 #R
3.1 ZYLIWHER
3.1 SEFEARRKKT db/db /)N AR ER K IR B 540

5 IE 5% A oA, AR 4 /)N [ A S0 00 PN (R
A3 RS 7K P2 8 25 T (P<<0.05) , S5t 80 M 780 fy
PRIGFAL, SEFEARAKT 1 8 JA T , A4 A, SR
JZEL /0N PR T RN 25 AR 7K - 47 B 3 R AR (P<<0.05) o
ZERILE 1,

60 7 40 1

30 1
40 4

EA

= B

209

AR/
=
3
i)
% s
JIE 1fiL %/ (mmol/L)

- [EHRIRA

- o 109 =l
" — o =—a 5 — %
- TR
0 0 T T T T T
S0 E2fE HANE K56 JH 8 HOJE A2 AN K6 8
AAREAA B. 23 [ M1k

a: SIEH XA s, P<<0.05;b: SHAIZH AT, P<<0.05,

Bl HHENRMOENEENRUER (x+s,n=8)
3.1.2  EHEARIKKT dbldb /N AN HITHRE B0

B TE R X A LA, SR 2 /)N B Al e i R S k2

FEA (P<<0.05) , DK R B2 | H AR5 B A5 B I [ 12 i H
PP 6 U 2 D 4 > (P<<0.05) 5 S5 A2
Pl 38, 30 FE TR JOR 2 /0 BRI 06 ok v AR I0 5 4 0 (P<<
0.05), H ARG 45 B8 B[R] RN 28 8 H ARF- 5 YR 1 35 4
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KA (P<<0.05), 455K 2,

L SLIETR kAL

A5 R PLE

1001
80 25
@ 2 20
& 601 r .
& T - T
& 404 = SR~ = =5
= - R g Tt i
o0 = Hud & 5
~ LA
i . y
R —— ERRE BUAL SR
IR MK 3K H4R [l (¥l
B. b3 A C. ik R g
6 50
<, : :
= E 10 o b
i = A :
0 o 1
ﬁ;_ [y 5_1_ g 'I' a —;‘
% a —= = 90] [e®e H =3
m 2] . & o :

ERA MEA L ERA Bl LI
HE4q kel ieEE KL

D. 2t F bR 508 E. bR R4 R st )
a: 5 1F 30 IEZH L #, P<<0.05;b: SHIBIZ [ 45, P<<0.05,
B2 FBHENMNRIANANINEERLER(x+s5,n=8)

3.1.3 SLFETRIRXT db/db /)N BRI T 8 B A N R b
55

55 IE 6 B2 H g, SR 4 /N RO S5 41 4 MDA
K i TF 55 (P<<0.05) , SOD . GSH 7K - 27 i 35 A%
(P<<0.05) ; SHEAIL oA, SCFEAB MR /)N BLifg S 21 240
MDA 7K - i Z &A% (P<<0.05) , SOD . GSH /K *F- 2 i 3
FH (P<0.05), &5FILE 1,
*1 FBHANPMRBSHELAS MDA GSH.SOD KF L%

(x*+s,n=6)
A5 MDA/nmol GSH/nmol SODIU
B 708+081 4551105 463.1758.66
i 9.5+ 130" 2824069 298.33£60.69°
JEMRA 769114 4974076 41167+8334

a: G IEH R IR AL, P<<0.05;b: SHOTIZH H A, P<<0.05,

3.1.4  ZEFEPBRRXT db/db /)N BRI Ty 41 21 Hh cAMP . PKA
TR

5 IE G B H s AR/ RV 21 40P cAMP
PKA 7K V44 i B REAIK (P<<0.05) ; SRLEIL [k, 3 FET)
BRZH /N BT Th 41 4 cAMP  PKA 7K -3 i 2 T (P<
0.05), ZHRWFEK2,
32 YHREAKIGZER
3.2.1  ZLFEIB PO 4 v 4 Ak N PR A5 A cAMP . PKA
TR )

555 BRA L3, b2 A rh MDA ZKF- 1 3 T
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K2 HBANMRBDHLAF cAMP PKAKFLEE (x+

s,n=0)
il cAMP PKA
R 100.00£17.09 100.00£24.56
fiA 63941358 53591 1477
SR 80.68:+10.18° 823411489

a: 5 IEH R IR AL, P<<0.05;b: SHOTILH H A, P<0.05,
SOD.GSH.cAMP PKA 7KF- 24 i} 2 Bl (P<<0.05) ; 5
P2 LA, e+ S FE IR U2 200 L v MDA 7K T Bl 2%
fik,SOD .GSH ,cAMP ,PK A /K34 i 3 Tt = (P<<0.05) ;
5+ SO FET AR LU, e S ZE IR AR+ HB9 2 44 i
H MDA /K - & 3 Tt & , SOD ., GSH 7K F- 2 8 % F# A%
(P<<0.05), 45303,

*3 FAMBEF R HIEFERF cCAMP  PKA 7K L

B(x+s,n=4)
413 MDA/nmol

GSH/nmol SODIU cAMP KT PKAKF

T 0621011 4532105 21429£27.13  100.00£17.09  100.00%24.56
[t 2351078 13910300 1380043160 G394£1358 535911477
A LI4£021  291£064° 2132541763 80.68+1018° 8234+ 1489°
GRS 20020308 1494022 142,004 32.00° - —
k894 3314085 LOL£031  10550+19.77 - -

a: 5 IEH X IR LA, P<<0.05;b: 5wl Lb e, P<<0.05:¢: Sy

B3 ZEAR KL L&, P<<0.05,

3.2.2 S FEARBANT 40 A b L b AT 08 T 1 14 5 i
L5 B2 H A v M A v 2R R R W 1T L TV
TR B AR (P<<0.05) 5 5 WA HL A, e i+ 30 98
TR KL AN P SR AR 0 il 11 L IV 15435 T (P<
0.05) ; 15 -+ SCZERR IR L g, b+ S ZETR IR+ HB89 21
Y0 R 2R R I I IV 35 P 8 3 AR (P<<0.05) o
g LER 4,
R4 FAMMEPEREFEREED IVEEEE(x+s,

n=4)
ik Bl bR
TR 10000£ 1727 10000+ 18.96
i 56351 12.79° 5734+ 1230
A A 103.08:+26.80° §7.16+9.86°
il AR89 41 6050+ 15.58° 62.58+9.00°

EiH89 41 3729+17.62 412011148

a: X IR LU AL, P<<0.05;b: 5 =i 4H L AL, P<<0.05; ¢ 5 i+
IR LA, P<<0.05,
3.2.3  ZLFEARRRAT A  Drpl BERR AL KT8 52 1)

5% HRZH (1.23 +0.19) FL3 , = B2 40 it Drpl 8%

R Ab 7K F-(0.70 £ 0.10) i ZREAIR (P<<0.05) ; 55 i 4 L
B, S ZEAR K2 40 L b Drp 1 B iR £k 7K - (1.05 +
0.12) B F T+ (P<0.05) ;5 i+ L FEARARAL LA, &
W+ 3 ZETIR BR+HB9 41 21 i i Drp1 W iR fk 7K °F- (0.48 +
0.16) B E AR (P<0.05) ., 455 LK 3,

TEZED; 2026 455 37 5 51

p-Dl‘plr - n — S| 80 kDa

Drpl _‘ — ~—-“. a_ 80 kDa

B-actin b y -— 42 kDa
A

A IR 5 B R IAL; C B+ 1L FEMR AL D« B+ 3 ZETB ik +
H89H ; E: Fifli+HB94 .
B3 JAMAESF p-Drpl Drpl EARIZRIEKE

4 itHig

DCD /& T2DM & F HiX Al 28 RGOS A0E , LA
1 i 22 e D) RE IR S ONAIRE S AT R B A O
fiE, HEIE PRAT B 2 A1 X B, O FEAR KA
2 e VI P 2 37 %, X M P s s A 7R 1) AR s i
B R e Y B IS RN . H R
Wi PRI db/db /)N BRAFAE B 519 2 (] 2% 2] e 42 80, ixX 5
Ilf /K DCD f8 35 10 i R e B — 350, DR I AR o 9 3 4%
db/db /N ERAEH DCD SR . 56T I, A 55 38 1 44
AN S, TR A5 3 ZE S R 8 oA A A )V HI AL
il o Morris 7K 2K B SEEG 25 S R , 2R FENR R T
J& » dbldb /)N R8T R A0 S A, H AR 4 PR ASE B I
] FNZE 6 H AR 5 U8 0 3 A K, X R, Ak
W ETR KT 23 db/db /N R T R RS

AL R AT DCD % 4 5 R i B FE Sh R 15
RS BB A S 2 G SR 2R A T IR R R,
& 1 ROS A& B, 28 17 firh & S8 Ak 07 38483 493 90 366 ) g™
MDA {1 J g B it S8 A 2 7 1y, LK SF- T i ] L4 o ik
2 b 55 R AR 1 S AR 3477 5 SOD A M A% Lo b 4
TR , S R AR 21 55 ROS BT R AE 71, I A Ak i
WA ; GSH AR N RPE DTSR it , HKOF B AR 4R R
YN ALBT E A S FEIR" . ARBEIIR N PR 2, R IR,
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