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The Effects of Dexmedetomidine on Autophagy in Myocardial Tissues of
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and SIRT1/mTOR Pathway Proteins*
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ABSTRACT Objective: To explore the efftects of dexmedetomidine on autophagy in myocardial tissues of myocardial
ischemia-reperfusion rats and NAD dependent deacetylase (SIRT1)/rapamycin target protein (mTOR) pathway proteins. Methods: 45 SPF
grade male SD rats of 8 weeks old (mean weight 220 g) were randomly divided into sham-surgery group, model group, and
dexmedetomidine group, with 15 rats in each group; the model group and dexmedetomidine group were used to replicate myocardial
ischemia-reperfusion model. The dexmedetomidine group was infused with dexmedetomidine hydrochloride injection before modeling,
while the other two groups were infused with equal amount of physiological saline. Serum myocardial injury markers creatine kinase
isoenzyme (CK-MB) and troponin I (cTnl), inflammatory factors interleukin-6 (IL-6), and tumor necrosis factor - o (TNF-o) were
detected before and 24 hours after reperfusion; after euthanizing rats, TTC staining was used to calculate the percentage of myocardial
infarction area. qRT-PCR and Western blot were used to detect autophagy related proteins microtubule associated protein 1A/1B light
chain 3 (LC3) I/, beclin-1, and P62 proteins, SIRT1 and mTOR, too. Results: CK-MB, cTnl, IL-6, and TNF-« levels in the model group
and dexmedetomidine group before reperfusion were significantly higher than sham-surgery group, and the dexmedetomidine group was
lower than model group (P<0.05); CK-MB, cTnl, IL-6, and TNF-« levels in the model group after reperfusion were higher than before
reperfusion, while the dexmedetomidine group was lower than before reperfusion, what's more, the dexmedetomidine group was
significantly lower than model group (P<0.05). The percentage of myocardial infarction area, expression levels of LC3 II/I, beclin-1 and
P62 proteins, SIRT1 and mTOR in the model group and dexmedetomidine group were higher than those in the sham-surgery group, but
the dexmedetomidine group was significantly lower than the model group (P<0.05). Conclusion: Myocardial ischemia-reperfusion may
furtherly increase myocardial injury and inflammatory response. Pretreatment with dexmedetomidine can partially alleviate myocardial

injury, inflammatory response, myocardial infarction, and autophagy, which may be related to the inhibition of SIRT1/mTOR signaling
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24h J5 R 1 T Co U A3 5 ) 0 455 JILIR I8t ) T4t ( creatine
kinase isoenzyme , CK-MB ) # L5575 (1 1(troponin 1,cTnl) , 4 5E
T AL3E F1 40/ £ -6(interleukin-6 , IL-6) AU IRIERH T+ -«
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A 1%/ TTC R EL 2% vl h 37°CHOLIEHE 10 min, BT
10% B P E E . O IUEFEH A 2R A6, J ] Image Pro
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1.3.4 mRNA g3k  gqRT-PCR ¥ #:ill.0 fLZH 41 rp LC3 1T,
Beclin-1 il P62, L) J& SIRT1 Al mTOR ik #t. Trizol i3 (b
SRS A AE YA BRA BDIRICE RNA 285073500 BT
WAL S , 2 B SR & ( H A TaKaRa 22 R)D UG
J% cDNA, 4R J5 34T PCR "1, {& %}y cDNA 2 nL+SYBR
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GTG-3';LC3 1. (F)5-GGCGCGACCATACG-3', (R)5-CGCT-
GTGACACGTCAC-3";Beclin-1: (F)5-TGTCGCGACACGCTG
-3', (R)5-TGTGCGCGTGCGTAA-3';P62: (F)5'-CGTGTTGT-
GTTGCCC-3';SIRT1 ; (F)5-TATGCGCGTGTGA-3', (R)
5'-CGCGTGTGCGAC-3'; mTOR; (F)5'-GCGTGACACGCG-3',
(R)5-TGACACCCACGT-3'; N2 U6: (F)5'-GGTTCGCACGT-
GCG-3',(R)5'-CCGTGTGCGCGACGTGCG-3',
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SR HI SPSS20.0 G it # A4 Xt 15 B Rk (B B pnifii 25 ) =41
[B) FL 3R B 2 ANOVA 437, SR J5 W 4[] 1 L 35 oR
LSD-t k56 ; FRHEEVE TG 21 HLBCR ALY t k36, P<<0.05
NEFHEGIFE X,

2 BR

2.1 CK-MB.cTnl,IL-6 #1 TNF-o HLb %

THRE AT 2 AN A SEFEIRE 2H R B CK-MB cTnl
IL-6 Fl TNF-o ACF WIS i3 FARTF AR, A7 SEFEMKE % T4
RIZH(P<0.05)., FEFEHRIZH CK-MB cTnl IL-6 Al TNF-a
IO e T PE TR, A & FEVR 8 4L IR T T 1 T, O HL T
HR AR A R E TR, ZREZRITFENL (P<
0.05), .32 1.

% | ZHAKXRREETERFEMLE CK-MB.cTnl,IL-6 1 TNF-o 7K ELE(n=15)
Table 1 Serum CK-MB, c¢Tnl, IL-6, and TNF before and after reperfusion in three groups of rats- « Horizontal comparison (n=15)

CK-MB(U/L) cTnl(ng/L) IL-6(ng/L) TNF-a(ng/L)
Groups Before After Before After Before After Before After
reperfusion reperfusion reperfusion reperfusion reperfusion reperfusion reperfusion reperfusion
sham group 0.53+0.06 0.55+0.06 0.06+0.01 0.07+0.01 1.02+0.12 1.16+0.18 0.89+0.09 0.96+0.09
model group  45.63£8.97*  60.52+10.32" 5.52+1.03* 6.69+1.12% 52.63£9.68*  78.52+12.35"  35.63+£7.85*  49.96+8.63"
dexmedetomi-
. 30.21+6.85%  21.414+4.53%® 3.06+0.89* 2.14+0.66*® 40.12+8.36®  31.42+7.52%  20.12+6.53®  16.53+5.42%®
dine group
F 112.635 86.635 96.635 65.427 86.963 65.754 75.659 45.538
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Note: *Compared with before reperfusion, P<0.05 in the model group after reperfusion; * The comparison between the group treated with

dexmedetomidine after reperfusion and before reperfusion showed P<0.05; a Compared with the sham surgery group, P<0.05; b Compared with the model

group, P<0.05.
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Fig.1 Comparison of percentage of myocardial infarction area. ***P<0.001.
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Fig.3 Comparison of relative expression levels of SIRT1 and mTOR mRNA and protein, *** P<<0.001.
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