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ABSTRACT Objective: To investigate the effect and mechanism of adenosine receptor agonist on endoplasmic reticulum stress
(ERS) in rats with myocardial ischemia-reperfusion injury (MIRI). Methods: 56 male adult Wistar rats were selected, and the rat models
of Isolated heart MIRI were established by Langendorff. The rats were randomly divided into four groups (n=14): sham operation group
(Sham group), myocardial ischemia reperfusion group (MIRI group), adenosine receptor agonist group (NECA group) and endoplasmic
reticulum stress inhibitor Group (TUDCA group). The ultrastructural changes of myocardium in four groups were observed by transmis-
sion electron microscopy. The expression of myo inositol dependent enzyme la (IREla) was observed by immunohistochemistry. The
expression of IRE1-XBP1 signal pathway marker protein IREla and X box binding protein 1s (XBP1s) in ERS of myocardium were de-
tected by Western blot. The cardiomyocyte apoptosis was detected by TUNEL. Results: The results of transmission electron microscopy
showed that the arrangement of muscle filament was regular and compact, the cristae were arranged neatly and the outer membrane and
sarcomere morphological integrity in the Sham group. MIRI group showed most of the myofilament rupture, sarcomere contracture defor-
mation, crista sparse structure damage, the gap widening, visible mitochondrial vacuolar degeneration. Compared with MIRI group, the
injury was mild, the endoplasmic reticulum dilated slightly or normal, and the arrangement of muscle filament was neat in NECA group
and TUDCA group. Immunohistochemistry showed that the Sham group showed a slender, cylindrical shape, normal morphology, and a
small amount of connective tissue, and there was no IREla positive staining. The cell arrangement of MIRI group was disorder, and
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many broken cells appeared, IREla positive staining area increased significantly ,the pathological changes of NECA and TUDCA group

were less than that of MIRI group, and the positive staining sites of IRE1la were significantly decreased. The expression levels of IRE1a

and XBP1s protein in MIRI group were significantly increased compared with Sham group by Western blot (P<0.05), the protein expres-

sion levels of IREla and XBP1s in TUDCA group and NECA group were significantly decreased when compared with the MIRI group

(P<0.05). The results of TUNEL showed that there was obvious apoptosis in the MIRI group, but there was no apoptosis in the Sham

group, the apoptotic cells in the MIRI group were higher than those in the NECA group and the TUDCA group. Conclusion: NECA can

alleviate the ERS response by inhibiting the IRE1-XBP1 signaling pathway and protect the cardiac muscle tissue cells.
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Fig.1 The expression of myocardium IREl« in each group( IHC x 200)
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Fig.2 The expression of IREla and XBP1s in the myocardium of the rats
in each group

(Compared with Sham group,*P<0.05; Compared with MIRI group, “P<0.05)

%1 SHEAROUEALS IREla 71 XBP1s BIFRIA(xt s)
Table 1 The expression of IREla and XBP1s in myocardium of each group (xt s)

Groups n IREa/B-tubulin XBP1s/B-tubulin
Sham group 6 0.97+ 0.19 0.53+ 0.13
MIRI group 6 1.68+ 0.28* 0.98+ 0.20*
NECA group 6 1.15+ 0.17* 0.59% 0.14%

TUDCA group 6 1.09+ 0.28" 0.59% 0.16"

Note: compared with Sham group, *P<0.05; compared with MIRI group, *P<0.05.
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& 3 NECA Bz BT MR & £ (FRR =40 pm)
Fig.3 NECA reduces the influence of ERS-induced apoptosis at reperfusion(bar=40 pm)
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