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Effect of circHIPK2 on angiotensin Il -induced apoptosis of vascular endothelial cells through
regulation of the miR-7-5p/TCF4 axis
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Abstract Objective To investigate the effect of circRNA-homeodomain-interacting protein kinase 2 (circHIPK2) on angiotensin
Il (Ang II )-induced apoptosis of vascular endothelial cells through the regulation of the miR-7-5p/transcription factor 4 (TCF4) axis.
Methods Human umbilical vein endothelial cells (HUVECs) were randomly divided into the control ,model, negative control cotrans-
fection, circHIPK2 knockdown, miR-7-5p overexpression,and circHIPK2 knockdown+miR-7-5p knockdown groups. Except for the
control group, all other groups were administered 10 nmol/L. Ang Il to establish a hypertensive injury model. The circHIPK2,miR-7-5p,
and TCF4 mRNA expression levels were detected after transfection. Apoptosis, proliferation, mitochondrial membrane potential , reactive
oxygen species (ROS), antioxidant enzymes, pro-inflammatory factors,and TCF4 protein expression were assessed. Results Compared
with the control group,the expressions of circHIPK2 and TCF4 mRNA , cell apoptosis rate, relative expression of ROS, levels of 1L-6,
IL-1B,and IL-18, and expressions of Bax and TCF4 protein increased , and cell viability, miR-7-5p mRNA expression , mitochondrial mem-
brane potential , activities of superoxide dismutase (SOD) and catalase (CAT),and Bel-2 protein expression decreased in the model
eroup (P < 0.05). Both circHIPK2 knockdown and miR-7-5p overexpression reversed Ang Il -induced pathological changes in vascular
endothelial cells. miR-7-5p knockdown reduced the effect of circHIPK2 knockdown on pathological cellular changes in the model group.
Conclusion circHIPK2 knockdown can weaken TCF4 expression by upregulating miR-7-5p , thereby reducing Ang Il -induced inflam-
mation and oxidative stress in vascular endothelial cells and ultimately inhibiting cell apoptosis.
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Tab.1 Comparison of circHIPK2, miR-7-5p, and TCF4 mRNA expressions among the groups

Group n circHIPK2 miR-7-5p TCF4 mRNA

Control 6 1.00+0.16 1.02+0.12 0.99 +0.17
Model 6 2.31£0.22" 0.35£0.06" 2.20£0.23"
Negative control cotransfection 6 234+021" 0.34+0.08" 221£021"
circHIPK2 knockdown 6 1.12+0.18% 0.94 £0.13” 1.07 £0.19”
miR-7-5p overexpression 6 2.28+0.15 0.97+0.11% 1.03+0.18%
circHIPK2 siRNA knockdown+miR-7-5p knockdown 6 1.15+0.17 0.32£0.07" 2.14+0.20"

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. circHIPK2 knockdown group.
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Tab.2 Comparison of cell viability, apoptosis rate, and mitochondrial membrane potential among the groups

Group n Cell viability Apoptosis rate ( % ) Mitochondrial membrane potential
Control 6 1.48 £0.13 473 £1.51 32.63 £5.12
Model 6 0.92 +0.08" 42.15 +3.26" 20.95 +3.53"
Negative control cotransfection 6 0.90 +0.07" 44.61 £3.20" 20.18 +3.36"
circHIPK2 knockdown 6 1.31£0.11% 6.18 £ 1.90” 29.72 +3.41%
miR-7-5p overexpression 6 1.39+0.10% 5.36 + 1.68”’ 30.84 +3.27%
circHIPK2 siRNA knockdown+miR-7-5p knockdown 6 0.98 £0.12% 38.20 +3.13" 22.14 +3.48%

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. circHIPK2 knockdown group.
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Fig.1 JC-1 staining of mitochondrial membrane potential among the groups x 200
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Tab.3 Comparison of ROS relative expression, antioxidant enzyme activities, and proinflammatory cytokine levels among the groups

Group prs:jiil:l\:f?;)s SOD(Ulgprot) - CAT( Ul prot) ( ng/t;?)mt ) ( ngl/t;{lﬁmi ) ( n;/t;irm )
Control 1.00 £0.26 2742 +4.83 1530 +2.84 97.14£16.13 48.63+1359  196.84£21.65
Model 497£050" 6.95+2.16" 312: 102" 42675+2862"  17326+22.84" 62936 +32.84"
Negative control cotransfection 5.14+0.48" 6.34+230" 279091 43523£2749"  18254+2136"  632.75£30.93"

125+027" 2479£425"  1286:2.507  11830+1825  59.72+1423 21978 +19.57”
1.13£041 2598419 13912627 109.12£1943"  5297+1378"  208.90 +20.86”
478039 8.16+247" 394123 412362694  167.18+21.95  613.69+31.29"

circHIPK2 knockdown
miR-7-5p overexpression

6
6
6
6
6
circHIPK2 siRNA knockdown+miR-7-5p knockdown 6

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. circHIPK2 knockdown group.



Hi3 AHEAE. circHIPK2JH 1 miR-7-5p/TCFARINS I A ok 22 175514 M4 P B 40 B 98 T (5 - 261 -

Negative control

Control Model

cotransfection

circHIPK2 siRNA

-ircHIPK2
erre knockdown+miR-7-5p

knockdown

miR-7-5p

overexpression
knockdown

E2 &JAMEROSHKIZMDCFH-DATRKIRETHME x 400
Fig.2 DCFH-DA fluorescence probe detection of ROS expression among the groups x 400
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Tab.4 Comparison of apoptosis-related protein expressions among the groups

Group n Bcl-2 protein Bax protein TCF4 protein
Control 6 0.79 £0.16 0.20 +0.06 0.31 £0.09
Model 6 0.29 +0.09" 0.63 +0.10" 0.72 +0.15"
Negative control cotransfection 6 0.28 +0.08" 0.65+0.11" 0.74+0.14"
circHIPK2 knockdown 6 0.75 £0.15” 0.25 £0.08” 036 £0.11%
miR-7-5p overexpression 6 0.73 +0.13” 0.23 £0.07” 0.34 £0.10”
circHIPK2 siRNA knockdown+miR-7-5p knockdown 6 0.31+0.10" 0.59 +0.09%’ 0.68 £0.13%

1) P < 0.05 vs. control group;2) P < 0.05 vs. model group;3) P < 0.05 vs. circHIPK2 knockdown group.
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