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Effects of valsartan on AT1R/PISK/AKT/mTOR pathway and autophagy of
vascular endothelial cells in rats with carotid atherosclerosis
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Abstract: Objective To investigate the effects of valsartan on angiotensin Il type 1 receptor (AT1R)/phosphatidylinositol 3-kinase
(PI13K)/protein kinase B (AKT)/mammalian target of rapamycin (nTOR) pathway and the autophagy of vascular endothelial cells in
carotid atherosclerosis rats. Methods The rat models of carotid atherosclerosis were established by high-fat diet combined with
carotid balloon injury. The rats were randomly divided into model group (normal saline), low (10 mg/kg), medium (20 mg/kg), high (30
mg/kg) valsartan groups and positive control group (atorvastatin, 2.5 mg/kg), the sham operated rats were taken as the control group
(normal saline), with 15 in each group, the drug was given by intragastric administration once a day for 4 weeks, with a volume of 10
mL/kg. At 24 hours after the last administration, the blood lipid levels of rats in each group were detected by automatic biochemical
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analyzer, including total cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C) and high-density lipoprotein
cholesterol (HDL-C). The levels of interleukin-6 (IL-6), interleukin-1p (IL-1B) and tumor necrosis factor-o. (TNF-a)) were detected by
enzyme-linked immunosorbent assay (ELISA). Hematoxylin eosin (HE) staining was used to observe the pathological changes of
carotid artery endothelium. The autophagy rate of carotid artery endothelial cells was detected by MDC staining. Western blotting was
used to detect the expression levels of autophagy marker proteins LC3- 11, Beclin 1, AT1R and phosphorylation levels of PI3K, Akt and
mTOR. Results Compared with those in the control group, the endothelial cells of carotid artery in the model group were disorderly
arranged, the endothelium was damaged and a large number of inflammatory factors were infiltrated, and TC, TG, LDL-C, IL-1p,
TNF-a, IL-6 levels, AT1R protein expression and PI3K, Akt, mTOR phosphorylation levels were significantly higher (P < 0.05),
HDL-C level, autophagy rate, LC3-II and Beclin 1 protein expression levels were significantly lower (P < 0.05). Compared with those
in the model group, the intima of carotid artery in the low, medium and high dose valsartan groups gradually smoothed, and the
infiltration of inflammatory factors decreased in turn. TC, TG, LDL-C, IL-1B, TNF-a, IL-6 levels, AT1R protein expression and PI3K,
Akt, mTOR phosphorylation levels decreased in turn (P < 0.05). HDL level, autophagy rate, LC3-1I and Beclin 1 protein expression
levels were significantly higher (P < 0.05). There was no significant difference between the high dose valsartan group and the positive
control group. Conclusions Valsartan may increase the expression levels of LC3-1I and Beclin 1 autophagy related proteins by
down-regulating AT1R/PI3K/Akt/mTOR signaling pathway, promote the autophagy of vascular endothelial cells in carotid
atherosclerosis rats, and reduce the inflammatory reaction.
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target of rapamycin; autophagy
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*1 HBAKXFMASKFLESE ( x+s, n=15)
Table 1 Comparison of blood lipid levels of rats in each group ( x=#s, n=15)

2H 5 il &/(mg-kg™) TC/(mmol-L ™) TG/(mmol-L™Y) LDL-C/(mmol-L™Y)  HDL-C/(mmol-L1)
xif R — 1.85+0.21 0.53+0.07 0.22+0.03 1.78+0.19
i — 2.93+0.32 0.92+0.11" 0.71+0.08" 0.76+0.09"
iy 10 2.81+0.29* 0.79+0.08* 0.55+0.06* 0.92+0.11%
20 2.56+0.28*" 0.68+0.07%" 0.41+0.05*" 1.45+0.15*"
30 2.17+0.25*4 0.59+0.06*"4 0.29+0.03*"4 1.69+0.18*4
ek agiG) 25 1.96+0.22#4 0.57+0.07#°4 0.25+0.04*4 1.71+0.19%4

XA "P<0.05; MM *P<0.05; SHIIBMIEALE: “P<0.05; SHHPRIREAIHE: 4P<0.05
P < 0.05 vs control group; #*P < 0.05 vs model group; 2 P < 0.05 vs low-dose of valsartan group; 4P < 0.05 vs medium dose of valsartan group
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Table 2 Comparison of inflammatory factors in serum of rats in each group ( x=#s, n=15)

ZH 51 1 E/(mg-kg™) IL-1B/(ng-L7Y) TNF-a/(ng-L™%) IL-6/(ng-L™Y)
it HE — 48.34+5.76 82.9249.19 26.70+£3.91
it — 143.94+14.68" 251.17+27.20" 133.53+15.13"
e 10 125.18+13.53* 218.53+22.36* 119.47+12.87%
20 96.92+10.85*" 155.63+16.07*" 82.0149.50*"
30 80.64+8.29%"4 121.03£13.24%4 66.03+£7.43%"4
ISFT i ot R 2.5 75.08+£7.73*4 117.35+12.98%"4 69.41+8.32% 4

S A LR "P<<0.05; SEIMIALLE. *P<<0.05; SAIVEGHEALS: “P<0.05; S4HEPFIEALLE: 4P<0.05
P < 0.05 vs control group; #*P < 0.05 vs model group; 2 P < 0.05 vs low-dose of valsartan group; 4P < 0.05 vs medium dose of valsartan group
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3 BEARFEIKAEAMAEERLLE ( x+s, n=10)
Table 3 Comparison of autophagy rate of carotid endothelial
cells in each group ( x#s, n=10)

5 FIE/(mg-kg™) BN RK P B A E 2%
it — 49.3345.02
TR — 12.76+1.38"
Hiybia 10 26.73+2.77*
20 38.73+3.92%
30 47.32+4.83*4
P 1k 3 2.5 45,76 +4.69*°4

EXTHA R "P<<0.05; SHEBZLLEL: *P<<0.05; HARVPIHAL
FIRALLE: “P<0.05; S4RbIHH I EALLLE: AP<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; # P < 0.05 vs
low-dose of valsartan group; 4P < 0.05 vs medium dose of valsartan
group
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Table 4 Comparison of expression levels of autophagy marker protein and pathway protein in carotid artery endothelial

tissue of rats in each group ( X=#s, n=10)

H51 FlE/(mg-kg™) LC3-1I/B-actin  Beclin 1/p-actin AT1R/B-actin p-PI3K/PI3K  p-Akt/Akt  p-mTOR/mTOR
oy — 0.87+0.09 0.7949.19 0.11+0.02 0.0740.02 0.09+0.03 0.16+0.02
i) — 0.24+0.03°  016+0.02°  059+006°  083+0.09°  0.69+0.07" 0.7840.08"
grbia 10 0.31+0.04 0584006  043+005°  064+007%  050+0.06* 0.62+0.07%
20 0.46+0.05"  0.63+0.07*"  032+004* 052+006*  042+005*  051+0.06"
30 0.83+0.10"*4 0.75+0.08**4 021+0.03"*4 024+003*"4 0.17+0.02*°4 0.214+0.03*4
PR 2.5 0.92+0.11%°4  0.81+0.09**4 0.17+0.02*°4 0.13+0.02**4 0.l0+0.03**4  0.19+0.02%4

S AL "P<<0.05; SHIRALLE: P<0.05; SHWIEMLFIEALLE: “P<0.05; S4vbHTHIEALE: 4P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; 2 P < 0.05 vs low-dose of valsartan group; 4P < 0.05 vs medium dose of valsartan group
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