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Effects of autophagy on vascular calcification in chronic kidney disease
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[ Abstract]  Objective To explore the association and role of autophagy in vascular calcification of chronic kidney
disease. Methods Overall, 30 SD rats were randomly divided into a control group ( Control group, n=15) and adenine
and high phosphorus diet-induced model group ( CKD group, n=15). Immunohistochemistry was applied to detect a-SMA ,
RUNX2, LC3B and Beclin-1 in the aorta. Calcium content was measured to further analyze the correlation between them.
Aorta smooth muscle cell ( ASMC) calcification was induced by B-GP. Autophagy activation was detected by electron
microscopy, immunofluorescence, and Western blot. After 3-MA and RAP regulation of autophagy, immunohistochemistry
and Western blot were used to detect a-SMA and RUNX2 protein expression, and alizarin red staining and calcium contents
were used to detect calcification of ASMC. Results  Compared with the control group, vascular calcification was

established in the CKD group. RUNX2, LC3B and Beclin-1 proteins, and calcium content were higher in the CKD group
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than in the control group, while a-SMA protein expression had declined. Correlation analysis showed that Beclin-1 and

LC3B protein expression were positively correlated with aortic calcium content and RUNX2 protein expression, respectively.

B-GP induced ASMC calcium deposition and osteogenic differentiation. B-GP induced an increase of autophagosomes,

LC3B fluorescent spots, and LC3BII protein expression ( P<0.01). After autophagy activation by RAP, calcium deposition

and content (P<0.05) and RUNX2 protein expression ( P<0.05) were reduced, while a-SMA protein expression was

promoted (P<0.05). After-autophagy inhibition by 3-MA, calcium deposition and content were increased (P<0.05),

RUNX2 protein expression was promoted ( P<0.05), and a-SMA protein expression was decreased (P <0.05).

Conclusions Autophagy might play a protective role in CKD vascular calcification. Autophagy is expected to become a

new therapeutic target for CKD vascular calcification.
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Figure 1 Comparison of biochemical indexes in two groups of rats
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Figure 2 HE and Masson staining of kidney in two groups of rats
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Figure 3 Calcification of thoracoabdominal aorta in two groups of rats
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Figure 4 Immunohistochemical staining of aorta in two groups of rats



v R R 2 2 2023 4E 1 A4 33 555 1 ] Chin J Comp Med, January 2023, Vol. 33,No. 1

56

3

258 0025

A 4 0,020 =0.7214
—

2s v P<0.01

® 2 0015

R B

42 0010

B =

T & 0005

= o

g2 0.000 .

A 0 1 2 3 4

B KEG & (mmol/g pro)
Aortic calcium content

=

o = 0025

<3 =0.6768

g g 0020 P<0.01

§§ 0.015

®ZT om0
s

B = 0,005

£5

52 0000 . . . .

g 0.000 0005 0010 0015 0.020

RUNX2ZE [17%(10D/Area)

RUNX2 protein expression

5 EFbkEE

6] £ 0015
<z e r=0.
§ g 0.6426
o
= <
g 2 0010 ro01
:’lg o
®5
g 2 0.005
=2
S~ 0.000 4 -
0 1 2 3 4
B KA 2 (mmol/g pro)
Aortic calcium content
3 . 0015
Z8 1=0.5481
<B -
g £ 0010 P<0.05
o %
m'd‘é 0.005
[=%
EE
SS9 00004 . . . .
2 0.000  0.005 0.010 0.015 0.020
RUNX2% [141%£(10D/Area)
RUNX2 protein expression
V& HELNE PS v

Figure 5 Correlation analysis of calcium content and protein in aorta
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Figure 7 B-GP induced autophagy activation in ASMC
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Figure 8 Effects on ASMC calcification after 3-MA and RAP intervention on autophagy
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