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Expression of ACE2 and Mas in peripheral blood circulation and their effects on
endothelial injury in patients with acute pulmonary embolism
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[ Abstract] Objective To investigate the apoptosis of peripheral blood circulating endothelial cells (CECs) and the
expression of ACE2 and Mas protein in patients with acute pulmonary embolism ( APE) before and after treatment.
Methods A total of 82 patients with APE received by the emergency department of our hospital were collected and divid-
ed into medium-high risk group (n=142) and low risk group (n=40) according to the severity of the disease. Forty
healthy subjects who underwent physical examination in our hospital were selected as the control group. Peripheral blood
of APE patients at admission, discharge and healthy subjects was taken. Flow cytometry was used to analyze the number
of CECs, and their apoptosis level and surface angiotensin converting enzyme 2 (ACE2) expression in peripheral blood of
APE patients and healthy subjects. Western blotting was used to detect the levels of apoptotic proteins Bax, Bcl2,
caspase 3/9 and the expression of proteins ACE2 and Mas in CECs. Results The number and apoptosis rate of CECs in
peripheral blood of patients in the high-risk group and the low-risk group at admission were significantly higher than those
in the control group, and the number and apoptosis rate of CECs in the high-risk group were significantly higher than
those in the low-risk group (P<<0.05). The number and apoptosis rate of CECs in the high-risk group and the low-risk
group at discharge were significantly lower than those at admission (P<C0. 05). The levels of Bcl2 protein, Bcl2/Bax pro-

tein ratio and cleaved caspase 3/9 protein in CECs of patients in the middle-high-risk group and low-risk group at admis-
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sion were significantly higher than those in the control group, and the levels of these indexes in the middle-high-risk

group were significantly higher than those in the low-risk group. At the same time, the levels of the above indexes in

CECs of patients in the middle-high-risk group and low-risk group at discharge were significantly lower than those at ad-
mission (P<C0.05). It was further found that the levels of ACE2 and Mas in CECs of the middle-high risk group and the

low-risk group were significantly lower than those of the control group at admission, and the levels of the above indexes

in the middle-high risk group were significantly lower than those in the low-risk group (P<C0.05). Conclusion The

number and apoptosis rate of CECs in peripheral blood of patients with APE increased significantly, and the number and

apoptosis rate of CECs decreased after treatment, suggesting that CECs may be related to the pathogenesis and prognosis

of APE, and the ACE2-Mas axis may be involved in the regulation of CECs apoptosis.
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Table 1 Comparison of general data of subjects in each group
HH A% fe 2. i fE A 1l e i 1B 4 P
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BMI(kg/m?)  23.12+3.83 23.25+3.70 22.98+3.93 0. 751
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A B i i) (D 5.2140.52 5.8340.72 0. 263
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Table 2 Changes in the number of CECs in peripheral blood of subjects

Ei] A Bt (%) HBERE %) t P
Xt HE 2 0.2040.09 0.2040. 09
1% fe 4 0.38+0.13® 0.22+0. 10 10. 961 <0.001
o fa gl 0.59+0.170® 0.3040. 14 13.251 <<0.001
F 8. 382 1.159
P <0.001 0.132
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Flow cytometry representation of CECs in peripheral blood of subjects

2.3 APE #E&AMA M CECs Tk 44k ABiit
APE & HME i CECs #2407 73 L B35 2 T X
WAL, Hhmfadl CECs 8 T4 i [ oy te B35 2 T
FEAL(P<<0. 01) 5 H B I I A 41 A1 o i 6 41 A8 & A1 T
i CECs J& -4 A 73 b 235 > T ABE it (P<<0. 01) .
WK 2.5 3.

o fa 4l

RO R10 R7

0.42% 10.44% 0.42%

RO R10

20.30% 0.10%

31.28%

Annexin V-FITC

) 1 - T T T
10° 10° 10* 10° 10' 10° 10° 10°

Y oy -
10° 10' 10° 10° 10* 10° 10'

Annexin V-FITC

Annexin V-FITC

2 ZiXHESNEAMD CECs TR AMEN K RE

Figure 2 Flow cytometry representation of CECs apoptosis in peripheral blood of subjects
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Table 3 The percentage of apoptotic CECs in peripheral blood of the sub-

jects changed
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PEfadl 37.62+7.8500 19. 3046. 55 20. 827 <<0.001
F 15. 105 0. 963
P <0.001 0. 201
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Figure 3  Results of western blotting detection of apoptotic proteins in

peripheral blood CECs of subjects
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Table 4 Changes of caspase 3/9 expression in peripheral blood CECs of subjects

i A Bt B 1
cl-caspase 3/caspase 3(%) cl-caspase 9/caspase 9( %) cl-caspase 3/caspase 3(%) cl-caspase 9/caspase 9( %)
RURiE| 4.53+£1.15 3.51+1.06 4.53%1.15 3.51+1.06
R 19. 26+2. 800 20. 41+5. 360 5.45+1.939 3.59+0. 889
s fE 2l 125.73+13. 7209 77.01+11. 2999 9.62+2. 9599 4.51+1.739
F 23.051 19. 273 1. 660 1.135
P <20. 001 <0. 001 0.0821 0.163
T S XHRA A . O P<<0. 01; 5ARSEHAH L . @ P<<0. 015 5 ABERS AH 1L . @ P<<0. 01,
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Table 5 Changes of Bax and Bcl2 expression in peripheral blood CECs of subjects
s At et
Bel2/GAPDH( %)  Bax/GAPDH( %) Bax/Bel2( %) Bel2/GAPDH( %)  Bax/GAPDH( %) Bax/Bel2 (%)
X 4R 9.15+1.82 1. 1340. 37 13.60+3. 28 9.15+1.82 1. 1340. 37 13.60+3. 28
& 8.83+1.91 3.69+1. 060 35.79£6. 790 9.08+1. 739 3.3240. 759 25. 80+4. 229
a4 1.46+0. 680 8.434+1.7699  193.08+23. 880 6.80+2.139 4.2641. 349 86.65+13. 539
F 8. 737 12. 602 38.925 1. 326 0.963 33.736
P <20. 001 <20. 001 <0. 001 0.126 1. 402 <20. 001
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Table 6 Changes of ACE2 mRNA expression in CECs in peripheral blood

of subjects

AR ABER 24D B (2240 t p
X HE 2 1. 08+0. 07 1. 08+0. 07
a4l 0.65+0.110 0.8540.10 9.942  <0.001
R fa A 0.4340.1609 0.7640.13 12.293  <<0.001
F 15. 392 1. 659
P <0. 001 0. 092

T S XT A M, @ P<0. 01; 5k fE 4 M Ik . © P<<0. 01,
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Figure 4 Western blotting results of ACE2 and Mas protein in CECs of

peripheral blood of subjects
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Table 7 Changes of ACE2 and Mas protein expression in peripheral

blood CECs of subjects
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