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Mechanism of dexmedetomidine improves myocardial ischemia-reperfusion injury and its induced acute kidney
injury

XIA Yan', WANG Kun—guang2 ,DU Xiao-xuan' (1.Department of Anesthesiology, the Sixth Affiliated Hospital of Xinjiang Medical
University, Urumqi Xinjiang 830002, China; 2. Department of Anesthesiology, Changji People’s Hospital in Xingjiang, Changji Xinjiang
831100, China)

Abstract: Objective To investigate the effects and mechanisms of dexmedetomidine (DEX) on myocardial ischemia-reperfusion(I/R)
injury and its induced acute kidney injury. Methods The myocardial I/R injury model of SD rats was established and divided into the Sham
operation group (Sham group) , the I/R group and the DEX treatment group (I/R+DEX group). Echocardiography was used to assess the
changes in cardiac function by measuring left ventricular ejection fraction (EF) and fractional shortening (FS). ELISA was employed to
determine the serum levels of tumor necrosis factor-ac (TNF-a) , interleukin (IL)-4,11.-6, and IL-17A , creatine kinase-MB (CK-MB) , lactate
dehydrogenase (LDH) , serum creatinine (Scr) , and blood urea nitrogen (BUN). TUNEL staining was used to assess the apoptosis in
myocardial and renal tissues. TTC staining was used to measure myocardial infarction area. Western blot was conducted to detect the
phosphorylation level of p65 in the nuclear factor-kappa B (NF-kB) signaling pathway (p-p65/p65) and the phosphorylation level of STAT3
in the JAK/STAT signaling pathway (p-STAT3/STAT3) in the myocardial and renal tissues of rats in each group. Results Compared with
the Sham group, the I/R and I/R+DEX groups showed significantly increased serum levels of TNF-a, IL-6, IL-17A, CK-MB, LDH, Scr and
BUN (P<0.05) , and decreased levels of IL-4, EF and FS (P<0. 05). Compared with the I/R group, the /R+DEX group had significantly
lower serum levels of TNF-a, IL-6, IL-17A, CK-MB, LDH, Scr and BUN (P<0.05) , and higher levels of 1L-4, EF and FS (P<0.05).
Compared with the Sham group, the myocardial infarction areas of rats in the I/R group and the I/R+DEX group were significantly expanded
(P<0.01) , the expressions of B-cell leukemia/lymphoma 2 (Bcl-2) associated X protein (Bax) and cleaved cysteinyl aspartate-specific
protease-3 (cleaved Caspase-3) in myocardial tissue were increased (P<0.05) , and the expressions of Bcl-2 protein were significantly
decreased (P<0.05) , the apoptosis rates and the values of p-P65/p65 and p-STAT3/STAT3 in myocardial tissue and renal tissue were

significantly increased (P<0.05). Compared with the I/R group, the above-mentioned detection indicators in the I/R+DEX group were
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significantly reversed (P<0. 05). Conclusion DEX can inhibit inflammatory responses and apoptosis by reducing the activity of NF-kB and

JAK/STAT signaling pathways, thereby improving myocardial I/R injury and the renal injury induced by myocardial I/R injury.

Keywords: dexmedetomidine ; myocardial ischemia-reperfusion injury; acute kidney injury; inflammatory response; apoptosis
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FHLG, VR+DEX 2 77 Bel-2 23k 5 2 7 5 (P<0. 05) , Bax
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PPOS i — — [ Sham?l
oy R4
I 5 o I/R+DEX#
POS R ——— i ° T -
® -4
-STAT3 Se— =y
p — -— E 27 o
o
STAT3 S i — L p— e
B-actin — c— c—
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2.8 Bk R EME P NF-kB = JAK/STAT 15 % i@
B E &

Western blot 32 5 25 1 i 7, 5 Sham A 1L, /R
ZH A1 I/R+DEX 21 K B 241 2 p-p65/p65 Hl p-STAT3/
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P NF-kB 15 5 6 53 I 2038 AR S5 D0 T e B i,
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