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[ Abstract] Background Coronary heart disease with blood stasis syndrome is a flow process of "pre—blood stasis

syndrome" — "sub-blood stasis syndrome" — "heart blood stasis syndrome".Energy metabolism of cardiomyocytes runs through
the whole process.Previous studies on energy metabolism were limited to a certain stage in the course of disease.In the absence
of research on the whole process of initiation and outcome, this isolated pathological phenomenon with lack of connection
cannot interpret the characteristics of myocardial energy metabolism.Therefore, it is particularly important to explore changes
in energy metabolism during the formation of blood stasis syndrome in coronary heart disease.Objective To explore the effect
and mechanism of energy metabolism enzymes in cardiomyocytes during the formation of coronary heart disease with blood stasis
syndrome.Methods The study time was from October to December 2019.Thirty healthy male SD rats were randomly divided
into blank control group (6 rats in group A ) and 24 model rats.The rats in group A were fed with normal diet, and the model
rats were fed with high—fat diet for 7 days, and then fed with vitamin D5 ( 300 000 U/kg ) , 4 days later fed with vitamin D,

(200 000 U/kg ) .After 21 days of high—fat diet feeding, 4 rats died and 6 rats were randomly selected as the blood stasis
syndrome group from the remaining 20 rats ( group B) ; the remaining 14 rats were fed with high—fat diet for 30 days, 2 rats
died and 6 rats were randomly selected as sub blood stasis syndrome group from the remaining 12 rats ( group C) ; the remaining
6 rats were continuously fed with high—fat diet and subcutaneously injected with isoproterenol ( 5 mg/kg ) for 3 consecutive days.
One week later, ECG of standard lead I was recorded, and the model was established by ST segment elevation or obvious
depression (= 0.1 mV ) .And they were as the blood stasis syndrome group ( group D) .The general condition, blood lipid
indexes (including TC, TG, LDL-C, HDL-C levels ) , HE staining results of abdominal aorta and myocardial tissue,
ECG, mitochondrial ultrastructure, myocardial energy metabolism enzymes ( ATP, AMP, Na'-K'-ATPase, Caz+—Mg2+—
ATPase, ACS, CACT ) were observed and recorded of the four groups.Results In group B, the body weight of rats was
reduced, the reaction was gradually dull, the spirit was tired, and the hair color was withered and lusterless; in group C,
the body weight of rats was significantly reduced, the spirit was depressed, the rats curled up and hugged each other with little
activity; in group D, the rats were in poor spirits, easily startled, manic in touch, haggard in coat color and dark in claw nail.
The levels of TC, LDL—-C and HDL-C in group B were higher than those in group A, while the level of TG in group B was lower
than that in group A ( P<0.05) ; the levels of TC, LDL-C and HDL~C in group C were higher than those in groups A and B,
while the level of TG in group C was lower than that in group A ( P<0.05) ; the level of HDL-C in group D was lower than that
in groups A, B and C, the levels of TC and LDL-C in group D were lower than those in groups B and C, and the level of TG
in group D was higher than that in groups B and C ( P<0.05) .Results of HE staining of abdominal aorta: in group B, arterial
intima was damaged, endothelial cells swelled, obvious calcification was found in subintima and media, and elastic fiber layer
was destroyed; in group C, the intima media was calcified completely, and the plaque was detached resulting in the typical
cavity structure; in group D, the structure of intima was destroyed, the inner elastic membrane was broken, and the three
layers of inner, middle and outer membrane were not clear.The results of HE staining of rat myocardial tissue: myocardial fibers
in groups B, C, and D were atrophy and broken, the cytoplasm was irregular and coarse—grained, myocardial interstitium was
edema, and collagen fibers were proliferated.In group B, ECG showed that P wave was regular, P—R interval and R-R interval
were almost the same, QRS wave shape was regular, and there was no wide deformity; ECG of group C showed sinus heart
rate, P wave regularity, P-R interval and R—R interval were almost the same, QRS wave waveform was regular, and there
was no obvious change at point J; in group D, there was no significant P wave in ECG, R-R interval was almost the same, ST
segment was significantly depressed, T wave was low ( >0.1 mV ) .In group B, mitochondria swelled and some mitochondrial
cristae dissolved; in group C, most of the cristae of mitochondria were dissolved and vacuoles were formed, and mitochondria

were obviously shifted and concentrated; in group D, the arrangement of mitochondria was disordered, and the cristae structure
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of most mitochondria was broken or even unclear.The levels of AMP, Ca”*~Mg '~ATPase, ACS and CACT in group B were lower
than those in group A ( P<0.05) ; the levels of ATP, AMP, Na'-K'-ATPase and Caz+—Mg2+—ATPase in group C were lower
than those in group A, ATP level was lower than that in group B, and ACS level was higher than that in group B ( P<0.05) ;

the levels of ATP and Na'~K'~ATPase in group D were lower than those in groups A and B, the levels of AMP and ACS in
group D were higher than those in group B, the levels of ATP in group D were lower than those in group C, the levels of AMP

and Ca®*~Mg**~ATPase in group D were higher than those in group C ( P<0.05) .Conclusion Energy metabolism enzymes in

cardiomyocytes are involved in the whole process of coronary heart disease with blood stasis syndrome.The changes of ATP and

AMP content in enzymes involved in metabolism are the most critical, which will be an important signal for the AMPK pathway to

exert stress myocardial protection.At the same time, the activation of AMPK pathway may be the upstream effector molecules that

trigger the changes of other enzymes in myocardial energy metabolism.
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Figure 1 Results of HE staining of abdominal aorta of rats in four groups
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Figure 3 Results of ECG examination of rats in four groups
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Figure 2 Results of HE staining in myocardial tissue of rats in four groups
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Figure 4 Mitochondrial ultrastructure of rats in four groups
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Figure 5 The role of activated AMPK potential downstream molecular

signaling pathways in myocardial protection
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