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IL—64 DEX 213 (P <0.05), TTC % &% F 7, Sham 283 JUZL 28 K 3R 54 e R A5 40 &, 1/R 41 . DEX 28 . CC 21
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Effects and mechanisms of dexmedetomidine on myocardial
ischemia/reperfusion injury in diabetic rats via the
AMPK/Sirt1 signaling pathway*

Liang Yi, Chen Yan-hua, Li Xing-mei, Zhou Li-fang, He Fang, Lu Yi-zhi
(The First Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi 530021, China)

Abstract: Objective To investigate the effects and mechanisms of dexmedetomidine on myocardial
ischemia/reperfusion (I/R) injury in diabetic rats via the AMPK/Sirtl signaling pathway. Methods Forty-eight
healthy male SD rats were used to successfully establish diabetic models using streptozotocin, and were divided into
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the sham operation group (sham group), myocardial I/R group (I/R group), dexmedetomidine + I/R group (DEX
group), and dexmedetomidine + I/R + AMPK inhibitor Compound C group (CC group) by the random number table
method, with 12 rats in each group. The myocardial I/R model was established by ligation of the left anterior
descending coronary artery of diabetic rats in the I/R group, DEX group and CC group for 30 min of ischemia and
120 min of reperfusion, while the rats in the sham group only underwent thoracotomy without artery ligation. The
levels of creatine kinase isoenzyme (CK-MB), tumor necrosis factor-o (TNF-0), and interleukin-6 (IL-6) in plasma of
rats were detected by enzyme-linked immunosorbent assay. TTC staining was used to detect the myocardial infarction
area. Hematoxylin-eosin staining was used to observe the pathological changes of myocardial tissues, and Western
blotting was used to detect the protein expressions of p-AMPK, AMPK, Sirtl and apoptosis-related proteins (Bcl-2,
Bax) in myocardial tissues. Results The levels of CK-MB, TNF-a and IL-6 in the I/R group were higher than those
in the sham group (P < 0.05), those in the DEX group were lower compared with the I/R group (P < 0.05), and those
in the CC group were higher compared with the DEX group (P < 0.05). TTC staining results showed that most of the
myocardial tissues in the sham group were stained brick red, while those in the I/R, DEX, and CC groups were stained
various shades of gray, with the I/R group being the most obvious. The myocardial infarction area in the I/R group
was larger than that in the sham group (P < 0.05), that in the DEX group was smaller compared with the I/R group
(P < 0.05), and that was no different between the DEX group and the CC group (P > 0.05). The HE staining results
revealed intact morphology and structure as well as orderly arrangement of myocardial cells, no obvious cellular
degeneration, necrosis or inflammatory infiltration, and well-organized myocardial fibers with clear structures.
Compared to the sham group, myocardial cells in the I/R group showed irregular arrangement, marked cellular edema,
evident myocardial cell necrosis with nuclear fragmentation or karyolysis, and partial cytoplasmic disintegration with
eosinophilic and homogenous changes, accompanied by hemorrhages and mild inflammatory cell infiltration as well
as discontinuous myocardial fibers with variable intercellular spaces. Compared to the I/R group, myocardial cells in
both the DEX and CC groups showed more regular arrangement, reduced cellular edema, and no significant
inflammatory cell infiltration. Myocardial fibers were arranged relatively orderly, with the DEX group showing more
marked improvement. The protein expressions of p-AMPK/AMPK and Sirtl in myocardial tissues were increased but
those of Bcl-2/Bax were decreased in the I/R group compared with the sham group (P < 0.05), in the DEX group
compared with the I/R group (P < 0.05), and in the CC group compared with the DEX group (P < 0.05). Conclusions
Dexmedetomidine may alleviate I/R injury in diabetic rats by activating the AMPK/Sirt1 signaling pathway.
Keywords: diabetes; dexmedetomidine; myocardial ischemia/reperfusion; AMPK; Sirtl
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TR A ({8345 : 2023-8338-01) .
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Compound C 2HCI (S7306, % T4 B #h K ) W T 5 [+
Selleck 2 @], K B LTE 1% B [7] T (creatine kinase
isoenzyme, CK-MB) | [}frJ8 IR 5t A ¥ -« (tumor necrosis
factor—a, TNF—a) . [ 4 i /1 & -6 (Interleukin—6, TL.—6)
it 16 £ 98 W B i 36 (enzyme-linked immunosorbent
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A, CX21 B IR B SR i R S8 R B T H AR
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1.4 Zh s AIRELS H
141 ABJRUAAEA ) 48 HSPF R fd B 14 SD
KB, 38 N PR SR 1R 25 T e i v R R R
8 Jil o MEFE KB AR M Ik 4 S IS L AR 16 h,
JEE T ) 40 mg/kg 5 IR {1 R U5 OB RO . )5 22
4 Jii A J) M 0 s L O A 2R B A I I AR >
16.7 mmol/L 1545 3 JA LA -, (R TR iy 4 6] D S i
A Z 8 2R ZIRAER, BR RGN 22
I SRR | DU SA A B A 25 52 1l i Zh ™
142 S BRI R UL BEPL R 7R ik

53 BT AR (Sham 20 ) 0> WLBR i/ 75 9 7 2H (/R
H) A EFERE+ UR 21 (DEX 41) A5 EFEBKE + R+
AMPK #1141 %) Compound C #H(CC4H) , FE41 12 H .
143 I/RAEER B 4 A% &4k RS H
HIAE £ 8 h, M I T 5T 1% 1% L Fb 22 4 (30 mg/kg) JFR
Fise, 3% 0 H RO Sk AT R IR A R N B )
I 1 BL (PP B30 2 70 YK /min , 31 S HE 2 8 ~ 10 ml/kg) o
747 200 D e ko ) o R M R R T A
TH B S5 72 R BRI B 22 20 R TT I , T3 FR RO
Tt R Bl Wk A i R SR R AR TR 1 ~ 2 mm &b 2 A
6-0 228 I 25 4L, 1 AR R 80 ILBR I 30 min , Sham
HAUTF A ZESL . 30 min J5 WA P45 FLLLE, WK 52 00 L
M VE 1 120 min, FEE2ULEE0 FLIE AR 1L, ST BL A
B Ry 57 5 ] s 2

DEX £ K Bk IfiL 57 20 min 8 5 1 55 47 25 46 K
FE 7 watkg TR ARG A A FNFERIKLLS ~ 7 we/
(kg*h) FFLEHTE 2 h; CC 21 Bl 1fL 5T 30 min I8 15 1 5
Compound C 20 mg/kg , 4% [i] DEX £H ; Sham ZH 1 I/R £H
Z A7 S0 K DA S A PR K RS S 1 2.5 he PR
LA, 43 B R RO IEE T -80 CUKAER R IRAT
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B M3% CK-MB \ TNF-o A1 TL-6 #} & .
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eI RO RO G A DN 1871 S TN TN A T
JEE T R T 4 0 1 6 B 2 mm JE R AL S B K b E S
MHZ & T 1% TTC R iR e MG 4, 737 C
KW FHE 2 R E 20 min, PBS Ve 5 K 20 2100
BT RV T E 24 ho BEEO WLBE YL R K
o, MEAERESE.O LB e 206 . FAHR, 8 Image J
A O WUARE B X 5K
1.7 HAB-FLALENROIALRFELDT

PRGBS A E Bk, AR
AR R K PR PR I, SR S E VR 4% 22 W AE VK
48 AR oy B0 IR 2L, F 4% 22 B b iR AT
E o A A4 m BT R AU
IR 25 i 15 K Ak L IR A — D 21 (hematoxylin—eosin
staining, HE) Y, FR& K B B R JE, T B ilss
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« 28



4210

BB, G A RATKE @R AMPK/Sirt {5 S B RO RO WU 0 PR 0 3 9 4 T BRI AT

1.8  Western blotting # il p-AMPK/AMPK.
Sirt1.Bcl-2/Bax EAFKIE

BUZE O 2 4120, A i 2 24 MV 2R I o
FR RV R 1 2 ¢ T o 70, R T IR LB S R
FURE SR A R B o A L RRZZ B, 2096 10 min,
il 26 (AR M R TR o 24, IS, AR, SDS-PAGE
FL K 0 B B, DKV 6 T, A 5% Ji g 4= 5, =
FEIR B A1 he TBST PEBE 3 5, 40 Sl A —$it
AMPK (1:1 000) . p~AMPK (1:1 000) . Sirtl (1:
1 000) | Bel-2 (1: 1 000) |, Bax (1: 1 000) , N &
Tubulina(1:5 000) 52 GAPDH(1:5 000) ,4 CHE K %
FH b o TBST YRR 3 W5 , A L E 40 5 206 — 9t
(1:10 000) , B EMFE 1 h, TBST PE 8 3 ¥k . fdi HH
Odyssey 2 Y1 NS 7 G RS, Image J 2 AT
TE S IR A, R 274k A X ek i
1.9 SitERE

Bl 434 % 1 SPSS 26.0 F1l GraphPad Prism 8.0 48
HRAPE . HHR ORI B + drvfE2E (x+ ) TR, 240
FL AR TSR 28 25 4040, P B3 LSD—1 4696 5%
Games—Howell {45 . P<0.05 8RB 512 L.

2 #R

21 A EIKE X K% KR M 3% CK-MB.
TNF-o F01L-6 iR BRI 2200

£ 21 K UM 3% CK-MB , TNF— o F1 IL—6 ¥ Ji 1
B AT 2000, ZR A G L (P<0.05) , /R
2] CK-MB , TNF-« A1 IL—-6 % Sham 21 7 (P <0.05) ,
DEX 41 CK-MB . TNF—a F1 IL-6 %% I/R 414 ( P <0.05) ,
CC2H TNF-a . IL-6 % DEX 4 55 (P <0.05) . W31,
2.2 HERKEXHEREX B AEIEEFRR 20T

TTC 4% {025 37K, Sham 2H 0 AILZH 23 K30 49 9 G
G216, UR 41 DEX 4 . CC 21 0> LA 2L Y hig A
[ P B 1 K F 8, LA UR 2 R, LR 1.

Sham 41 \I/R 41 .DEX 41 . CC 21 K B0 WILAE 2L T
U 2 9 h (22.09+7.73)% | (61.38 +6.65)% .

*1 HEAKXKBEME CK-MB. TNF-a 1 1L-6 K EEL 5
(n=6, pg/mL, X+s)

Sham £ 2.23+0.52 2.71+0.15 0.37£0.28
/R4 4.96 +0.32 4.40 + 0.46 21.17 £8.15
DEX 41 3.15+0.81 3.22+0.27 2.67 1.02
ce4l 3.87+ 1.02 3.62 £0.20 7.72 £2.68
FAY 13.632 35.206 31.433
P 0.000 0.000 0.000
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(4248 £3.49)% . (46.68 +5.93)% , & )7 4307 , 25 5+
H 4G5 L (F =20.869, P =0.000) ; /R 41 %% Sham
ZH K (P <0.05) , DEX % R 4H/)N(P <0.05) , DEX 2H
HceCH I, =R g it 2 L (P>0.05).
2.3 AEREMREXNERFAROINEARNRENT
HE 6 25 R | Sham 410 WLANIE 25 (245 F4 5¢
B HED B 55 A UL A S 0 A0 AR 1 R BE R 9% 0 IR
8, O JILET HEHES MRS, Z5 K76 W . 5 Sham 2H HLAL,
/R 200 LA B HE 50 AS R0, 248 7K o B 4, T D
LA MR BT | A e 4 B8 095 ik , 08 0 B JB 345 i 52 g
PR M 359 SR, ) LR A I, T D /b a0 4 IR
e, LA 4N S HIM B % . 5 UR 41 b #%, DEX
ZH N CCZH 0 LA IR HE S A 3 5%, 240 JE 7 i 752 B ik
ZIN A UL B S 1) 48 RE 20 B IR, O OLET 2 HE 5 AH X
sk Forh DEX A MCE R W . WA 2,

Sham 41 R4
B2 LKAKXROIMHERE (x400)

DEX 4 cc4l
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AMPK.AMPK.Sirt1.Bcl-2.Bax & A &% B 5[

B2 R BRI 41 p—~AMPK/AMPK . Sirt1 . Bel—2/
Bax £ AT ik i LU, & 20007, 2 R E G
P #E L (P<0.05) . VR4 Z p-AMPK/AMPK
Sirt] # Sham 20 J /& (P <0.05) , Bel-2/Bax %% Sham 41
F&A (P <0.05) ; DEX 4 %8 /R 20+ 5 (P <0.05) , CC 4
B DEX 4K (P <0.05) . W3 FAE 3,

£R3 FBAHAKXROINALZRp-AMPK/AMPK, Sirt1.
Bel-2/Bax EEMHEMRIEELE (n=6, xxs)

20 51 p—-AMPK/AMPK Sirt1 Bel-2/Bax
Sham 4 0.31 £0.09 0.42 £0.06 1.42+0.35
/R4 0.64 0.08 0.62 £0.08 0.58 £0.12
DEX £H 0.94 +0.07 0.84 +0.09 1.30 +0.24
ceHl 0.72 £0.06 0.70 £0.07 0.77 £ 0.47
F{H 68.093 32.930 10.086
P{E 0.000 0.000 0.004
Sham4l VR4l DEX4l cCC4
P-AMPK o summs. S “._ 63 kD
AP S S s 3 kD

— P S ———

Tubulina | Ne— _ﬁ_-__-_ 45 kD
Bel-2/Bax | M —— - 26 kD
GAPDH o whmpe W S . )

BAY e i —— 2| kD

Tubulina ”-—-. 45 kD
3 FBAKXRBROIALRp-AMPK/AMPK,Sirt1 .
Bcl-2/Bax E A& E

3 it

O LIR30 02 5O A8 3 A A 0 LR I
SBIVR 52 e K ot i 3 3 i R A 5 B 1, L BEAIL
il 2 AL A A O B R A AR R R A L 41
JIT RFET  AAE L F W AR O PR A EE O 11
FEEE R, o UR 0 2 k. A7 AR E
SR IR H R RRE L 2 . AR R, 4 R FEK
SE BE A5 [ A% 00 UL /R 453 405 )5 A2 R AR G IR T R 3k
IO LR 51 AR 5 45 R R A 5 FE K E T U
B2 R s R B0 L UR 75 5 1 9 0E S 1 A L A
P, 33X 5 8 S R IR S FE DK A oA PR v AR

BT OLHLUR G 48 P A BT i 4518 A — 2, X 7]
fE 5 S BF 5 A6 0 P A BRLCo WL R i 317 265 24 0 5 2
FEAFEFERE A K, A, il TTC 4 Fl HE
Yot K B, 5 Sham ZUAH L, /R 200 JULAE . 0 A A i
om0 WL R &k A ek A 5 5 UR 4148 e, DEX
20 0> ULAE ZE 1T R 2 0 D, o0 LA Jf R 25 B I el
%, 5 CHANG 25 A — B, LR gS R 4 2
FE K A2 BB 0% 50 520 R s K B UL VR 4543, O T fig
3 3 Ul A ARRE R R RO IE R AP A

ZIHFSE 3 W], AMPK/Sirt] {5 5l flg AU S 5
P LR JRAE I, 38 2 5 40 M IR T AR A N B L g
QIR iR 25 2 o B A B G RRST ) AMPK
PO e A R YR G T TS M, RT4R  Sirt] P
K7 NAD* () 5 i, IR RRAR Sirt] 3 K7 JE e Bhe &
i, AT 5 Sirt] (9 23k K& P i Sicel 7] D) B 42
1E T NF-kB AP-1 %5 #H JC 36 S R 7, I8 JHE 20k
AR, DT I 52 R S o7 AR I 2K ALY, YANG
SRV 5E R B, A7 L FE K E TG 1k AMPK, #11 il /R
KO ILEE I B PR T, DR O LG . A BF IR 4 2R
& BB PR K B U/R 45847 B 8 412 kO LA R IR 1 5
1 AT E AR IS I0E AMPK , 14 98 Sirt] B9 5 P, 3 —
AR WA SR T, DT U2 RRE BRI R
P40 ) 240 B YA T, R R O L VR 451403

SRIMT, 76 TTC YL M ELISA 1, i —25 13 Fl AMPK
P55 Compound C #4755 1IE B & 3, 47 32 FE 0K & B
5] A9 AMPK 7% 1L 3% 45 #% Compound C 5¢ 4= 1] , IF
HAEALUKT EAREET —2 0N ER . A
W58 % F 20 mg/kg Compound C F i M. {j 30 min 45 T~
T I e A UM s 1 B, BSR4 25 Wk B SR
Ji] R 3 3] S 36 SR AFL 0 ) R AN AR 28 A )
FH G SCHR , 2% oAt 45 25 757 5, ok A1 0.25 mg/kg
Compound C 7£ P57 FE T 15 min 28 & 5 bk i 5 45,
% B 5E 2 M8 s T 43 45 2, Compound C AN i A
PEIR , WA 32 45015, Tl B S i LR FH SR < AT, DA
TERER BA AR O WUR S E B ), E
17 25 AT 25 FR K 44 25 7 a1 4 B L AR BT R:
7 kg 47 36 FEPK E T B ML RT 20 min 28 7 1 1 5
95T O A R, PR A AR v A S R R S
HEIE2 h, F RS AR B R R A B, N —2
I A Compound C 1) 45 25 75 5K, [R] s 6 A7 25 G K
25 2500 e R AT W P I, B R BB A 2 T %

AN AR AFAE— 2 R PR, i e R i '
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AMPK F1 Sirt1 [/ T 98 RNA %% AU L4 v BRI
AMPK 1 Sirt1 {4 5 R 2 18 K-, DA 98 A7 SEFE K E
JE 15 38 i AMPK/Sirt] {7 5 38 6 40 Pk b % 450 L
TR E

g5 LT HR A7 FEHT KA BE S A A2 2F AMPK
MR Ak, I 384 58 Sirt1 36 1, 30 H08E PR O L VR 75 219
SN SN VAN IR T, DT DS R PR R RO L VR
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