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Measurement of the right ventricular pressure of pulmonary hypertension
mouse model by intercostal muscle puncture

WEI Ruigi', PIAO Chunmei®, ZHANG Wenmei', ZHU Guangfa'®
(1. Department of Pulmonary and Critical Care Medicine, Beijing Anzhen Hospital Affiliated to Capital Medical University,
Beijing 100029, China. 2. Beijing Institute of Heart Lung and Blood Vessel Diseases, Beijing 100029)

[ Abstract]  Objective To establish a rapid and efficient method for determining right ventricular pressure in mice
without the aid of a ventilator and explore the measurement techniques. Methods Twenty-three C57BL/6 ] mice (8 weeks
old) were randomly divided into two groups: control group (n=12) and hypoxic group (n=11). The hypoxic group was
reared in a hypoxic chamber (10% 0,) for 4 weeks to prepare the pulmonary hypertension model, while the control group
was reared in normal air; otherwise, the conditions were the same. Then, we connected a multi-channel physiological

instrument and measured right ventricular pressure in mice with a 0. 6X25 mm disposable infusion needle by puncturing the
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intercostal muscle directly when the chest cavity was closed. Thoracotomy was performed to verify the puncture point. Next,
the heart was separated, the right ventricle (RV) , and left ventricular and septum (LV + S) were weighed, and the right
ventricular hypertrophy index ( RVHI) was calculated. Pathological sections of left lung were taken and stained with
A right

ventricular pressure curve was obtained by directly puncturing the right ventricle through the intercostal muscle, and the

hematoxylin-eosin and o-smooth muscle actin to observe the structural changes of pulmonary artery. Results

whole process was completed within 3 -4 minutes; the success rate of RVSP measurement was 95.6% (1 failed in the
control group). The average RVSP and RV/(LV + S) of the hypoxia group were 30. 48+2. 95 mmHg and 35.31+3. 78%,
which were higher than those of the control group with 17.50+3.40 mmHg and 23.14+4.29% (both P<0.05),
respectively. In the hypoxic group, the pulmonary arterioles were thickened and the smooth muscle of the tunica media
proliferated. Conclusions

The method of measuring the right ventricular pressure curve of mice by intercostal muscle

puncture and keeping the animal chest closed without ventilator-assisted ventilation is simple and fast; it can rapidly assess

the hemodynamic state of the right ventricle of mice with a high success rate and is worthy of being popularized.
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Note. 1, Fixation after anesthesia. 2, Alcohol disinfection. 3, Cut the skin under the xiphoid process. 4, Prolong the skin incision.
5, Pull the skin and expose the chest muscles. 6, Blunt separation of pectoralis major. 7, Blunt separation of pectoralis minor. 8,
Expose the left intercostal space. 9, Gently push the chest wall to fix the heart. 10, Intercostal puncture. 11, Open chest to expose
the heart. 12, Check the location of the puncture point.

Figure 1 Experimental procedure diagram
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Figure 2 The RVSP curve of normal mouse
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Figure 3 The RVSP curve of pulmonary hypertension mouse
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Note. a, Comparison of right ventricular systolic pressure (RVSP). b, Comparison of right ventricular hypertrophy index (RVHI).

Figure 4 Comparison of RVSP and RVHI between the control group and the hypoxic group
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Note. a, HE staining in the control group. b, HE staining in the hypoxic group. ¢, a-SMA staining in the control group. d, a-

SMA staining in the hypoxic group.

Figure 5 Pathological changes of pulmonary arteriole
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