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Model of cardiac arrest in type 2 diabetes mellitus ratsestablished by modified

transcutaneous electrical stimulation on epicardium
HUA Tianfeng WANG Minjie ZHOU Wuming CHU Yuqgian ZHANG Yijun YANG Min
(Second Department of Critical Care Medicine, Cardiopulmonary Resuscitation and Critical IlI-
ness Laboratory, Second Affiliated Hospital of Anhui Medical University, Hefei, 230601,
China)
Corresponding author: YANG Min, E-mail: yangmin@ahmu. edu. cn
Abstract Objective: To explore a new method for constructing a small animal cardiopulmonary resuscitation
model of type 2 diabetes mellitus(T2DM) , using improved transepicardial electrical stimulation to induce ventricu-
lar fibrillation in T2DM rats. resulting in cardiac arrest in rats. Methods: The experimental site was in the Car-
diopulmonary Resuscitation Laboratory of the Second Affiliated Hospital of Anhui Medical University. A total of
forty healthy male Sprague-Dawley rats. weighing(250+10) g, were selected. Ten of them were in the control
group. The other 30 rats were fed with high-fat and high-sugar diet in the prodromal phase to simulate obesity,
insulin resistance, and/or glucose intolerance of diabetic patients. The acupuncture needle was used as the lead e-
lectrode. Pierce the acupuncture needle through the chest wall to the epicardium at the quantitative positioning
point. Ventricular fibrillation was induced by continuous alternating current stimulation and maintained for 6 mi-
nutes, and then cardiopulmonary resuscitation was performed, including ventilator-assisted ventilation, chest
compressions, intravenous injection of epinephrine, and electrical defibrillation. The current intensity of the in-
AR EFEAAMFASE 2020 58 AR ® LA A (No:82072134) 5 A 2% £ % (No:9101001821) 52021 4 &% %
A% 2 4F (No:9101001804) ; % L B A+ K 5 A ah 5 l6 R & AF AT 0 #2 FF # % 5 B (No:019xkjT028) ;2020 4 B A A # 7 &
4 (No:2020GMFY05) ; % # 8 # F JT 2020 S E S RMH FRRAL EHF F oA B (No:gxyq2020007)
'EMEHRFHMBEEREREES M SHEALEETRERE SN, 230601)
BAEEH M 2, E-mail: yangmin@ahmu. edu. cn
Sl AST A KR I IR, S5 o R T80 A BE 75 B A ST 2 RO BROS K BRLC il B SRR BT . I R 2 s 2
2022,23(11) :748-753. DOI:10. 13201 /j. issn. 1009-5918. 2022. 11. 002.
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duced fibrillation was 0. 5— 1.0 mA, and the total time of electrical stimulation was 3 minutes. After electrical
stimulation, the ECG monitoring of all rats showed ventricular fibrillation. After cardiopulmonary resuscitation ,
all rats recovered their voluntary heart rate. No macroscopic subepicardial hemorrhage and marked pulmonary
congestion was found at the post-mortem autopsy. Results: Two weeks after STZ establishment, the blood glu-
cose of 24 rats was (17.0243. 3)mmol/L, and the body weight of them was (468. 7410. 4)g, meeting the stand-
ards of T2DM rats. After the effective electrical stimulation, cardiac arrest was successfully induced in all 24
T2DM rats. The current intensity of induced fibrillation is(0. 6+0. 1)mA, the time to induce cardiac arrest after
electrical stimulation is(2046)s, the total time of cardiac arrest induced by ventricular fibrillation is 6 min, the
CPR time is 8 minutes, and the number of defibrillation is (3 42) times. No macroscopic subepicardial hemor-
rhage and obvious pulmonary congestion was found in the autopsy. Conclusion: The improved method of inducing
cardiac arrest/cardiopulmonary resuscitation model in T2DM rats through transcutaneous electrical stimulation on
epicardium is simple and feasible, and the model is stable, which can satisfy the needs of basic research on cardiac

arrest/cardiopulmonary resuscitation in T2DM patients.

o 749 -

Key words cardiac arrest; electrical epicardium stimulation; type 2 diabetes mellitus; rat
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