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[Abstract] Objective: To investigate the mechanisms by which Renshentang treats atherosclerosis (AS) in mice, focusing

on the regulation of endothelial inflammatory responses mediated by transient receptor potential vanilloid subtype 1 (TRPV1).
Methods: An AS model was established in apolipoprotein E knockout (ApoE™) mice fed a high-fat diet. The mice were randomly
divided into a simvastatin group (0.02 g-kg'+d') and low- , medium-, and high-dose Renshentang groups (1.77, 3.54,
7.08 g-kg'-d'), with 12 mice in each group. ApoE” mice were fed a high-fat diet and treated simultaneously. C57BL/6J mice fed a
normal diet served as the normal group (n=9). After continuous administration for 12 weeks, mice were anesthetized and the aortas
were collected. Oil Red O staining was used to observe lipid plaque formation in the aorta. Hematoxylin-eosin (HE) staining was
performed to examine pathological changes in the aortic root. Immunohistochemistry was used to analyze the levels of
pro-inflammatory factors tumor necrosis factor-a (TNF-«) and interleukin-18 (IL-18) , as well as the expression of TRPVI,
phosphorylated phosphoinositide 3-kinase (p-PI3K) , and phosphorylated protein kinase B (p-Akt) in the aortic root. Real-time
quantitative polymerase chain reaction (Real-time PCR) was used to detect endothelial nitric oxide synthase (eNOS) mRNA
expression in the aorta, and Western blot was used to detect TRPV1 protein expression. Results: Compared with the normal
group, the model group showed a significant increase in aortic plaque formation (P<0.01) and significantly elevated levels of
TNF-« and IL-18 in the aortic root (P<0.01). The expression levels of TRPV1, p-PI3K, and p-Akt were decreased (P<0.05, P<
0.01), and eNOS mRNA expression was reduced (P<0.05, P<0.01). Compared with the model group, all Renshentang groups
significantly reduced aortic plaque formation (P<0.01), significantly decreased TNF-a and IL-18 levels (P<0.01), and markedly
increased the expression levels of TRPV1, p-PI3K, p-Akt, and eNOS mRNA (P<0.05, P<0.01). Conclusion; Renshentang may
inhibit endothelial inflammation and suppress the formation of AS by increasing TRPV1 protein expression and up-regulating the
PI3K/Akt/eNOS signaling pathway, which may be one of the molecular mechanisms underlying its therapeutic effect against AS.
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17 2 21 18] P, T 22 5% I ok 0 fe /s 35 1 22 e 1
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TE:AIEH 24 B BRI C R AR TT 41, D. A S IRG5R k 4H
E. NS il i 4 s F N2 0 i 570 e 20 (18] 2- 151 8 [
Bl 1 AZZEXAS/NRESNKBIREF I (L 0)
Fig. 1 Effect of Renshentang on aortic plaque in mice with AS
(oil red O)

3.2 AZxt AS /IR 3 3 ik A 8 e 3 S b 1 5
M 322l PR HE 4 45 1 on , 5 1E % 4 ik,
AU 2 /N B B kB L 1 3 1S £ (P<0.01) 5
SRR R, S AR AT 4 RN N 2 15 A 5] 55 5
o7 B35 B 2 BRI (P<0.01) , LA 217 & 51 i 4 3R
ik, WE2.%2,

B2 ASGxAS/IREZRKRIBHEZ LA (HE, x400)

Fig. 2 [Effect of Renshentang on pathological changes of aortic root in AS mice (HE, x400)
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IL-18 A K B9S2 M 1E # 4/ B3 30 Bk AR 358 4
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x2 AZHMASHMREFNKRDIRTE R PRI (F+s5,n=3)

Table 2 Effect of Renshentang on formation of aortic root plaque

£33 ASHXNASIMNREZNKRE TNF-a. IL-1BRIEMNF I

(X+s,n=6)

in AS mice (x+s,n=3) % Table 3 Effect of Shenshentang on expression of TNF-a and
o] N Yu Yu IL-18 in aortic root of AS mice (X+s5,n=6) %
4 51 Flhtig-kg! KIKML OYts,  HEZ:fs B
WEH A 2.56+0.69 0.57+0.14 2750 Fl /g kg TNF-a IL-18
=3 ) )
ki 15.51+3.65° 36.03+2.78 Eal 46541 38 2134135
2 il VT 4 4) 4) "
VA TT 2] 0.02 9.80+3.20 19.09+2.34 H A 18724667 11.5562.877
A I 21 1.77 10.40+2.47% 27.31=1.53% .
N VAR TT 20 0.02 9.12+3.33% 7.51£1.11%
NS0 sl 3.54 10.33+1.95% 27.22+1.76" ) )
. g;:: | Eg . . +4. 3 . 4. 3
N5 A 4k 7.08 9.8742.54Y  24.09+1.38" NS R B 4 177 12.94+4.07 8.77+2.09
N N N N é%“ 1|54 4) 4)
VE 5 IE 2 B U P<0.05 .2 P<0.01; 15 45 20 [k £ P P<0.05, NS PR A 3.54 10.35+3.23 5.79+1.20
Dp<0.01(£3-K6) NS5 4l 7.08 11.13£2.01% 6.69+1.81%

IL-18 i W B AIX , 25 53 A 48 31 2% B X (P<0.05, P<
0.01), i, NS4 R dl Z M LA S bl it
R Ik TNF-a. IL-18 3 35 09 &% A e . WL % 3.
K3 &4,

34 A Z 7%/ BE 3 Bk AR #F TRPV ., p-PI3K .
p-Akt ZE L M5 w5 0E R4 Lh g, A T A R
TRPV1.p-PI3K . p-Akt £ [ PH 1 % ik 4 /b ; 5 1A

LA, 45 4 25 AL PR PE R Gk B W] 1 3 &2 DL R A
HOAL PRV Rk 1 2 W i . 5 IE W AL LA, IR L /)
L 32 3 AR B TRPV 1 p-PI3K , p-Akt 3 ik it i 3 [%
IR (P<0.01) ; HSEIAYAL LA, N2 M85 & 41 p-Akt
MERLEA—EN ETHEHE H2EF TG ¥E
S, AR B 2541 TRPV p-PI3K |, p-Akt 1) 35 &
0 &I+ (P<0.05,P<0.01), WK 5-K 7.3 4,

B3 ABiH3 AS NREFBKARE TNF-a R IXE R0 (AL L, x400)
Fig.3 Effect of Renshentang on expression of TNF-« in aortic root of AS mice (IHC, x400)

A B C

B4 ABiFGxASIMREZKRIIL- 18R IER I (g 4i1k, *x400)

Fig.4 Effect of Renshentang on expression of IL-18 in aortic root of AS mice (IHC, x400)

e

B 5 ABigxtASMREZKRI TRPVIER BN (%41, x400)

Fig.5 Effect of Renshentang on TRPV1 expression in aortic root of AS mice (IHC, x400)

B 6 ABiHITAS/NREFNRKIRED p-PI3K FIEM I (Fyedl 1k, x400)
Fig. 6 Effect of Renshentang on p-PI3K expression in aortic root of AS mice (IHC, x400)
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B 7 ABZH3ASINREZNBKIRED p-Akt RIEBI M (FHy 4L, *x400)
Fig. 7 Effect of Renshentang on p-Akt expression in aortic root of AS mice (IHC, x400)

Fx4 ABiH3ASIREFKRE TRPVL, p-PI3K p-Akt K ik 1
REIEIE (x+s5,n=6)
Table 4 Effect of Shentang on expression of TRPV1, p-PI3K and

p-Akt in aortic root of AS mice (x+s,n=6) %
205 FlHt/g-kg'  TRPVI p-PI3K p-Akt
| 19.5543.56  9.57+2.56 23.83%2.69
AT 241 13.0142.64> 426+2.14%  7.73+1.46"
FEA AT 0.02 18.37+4.66% 9.18+1.76" 13.19+2.747

NS G EA 1.77 18.58+4.94> 7.38+3.12% 11.13%3.55
NS R 3.54

NS mE A 7.08

19.3443.22% 8.77+1.00" 12.69+3.75"
18.9244.94> 8.08+2.48% 13.23+4.38%

TRPV1I ... . e e W 95 kDa

pee - - o
A B c D E F
B8 &AMNREZ TRPVIERRIZRK

Fig. 8 Electrophoresis of TRPV1 protein expression in aorta of

each group of mice

F6 ASHMNREZNKTRPVIRIEKFERFME (Xs5,n=3)
Table 6 Effect of Renshentang on expression of TRPV1 protein in

mouse aorta (x+s,n=3)

3.5 AZUx/NR F 3 k4 21 eNOS mRNA £ ik
KRR 5 R AL R BR A BR 3E Bh k 4l
41 eNOS mRNA # ik i I 3 £ ik (P<0.01) ; 5 11
A, AR MTT 4 NS5 4% i A/ R Bl ik
41 41 eNOS mRNA % ik & ] & J} & (P<0.05,
P<0.01), % LA Z % 51 41 eNOS mRNA #
khehf. WS,

£5 ABiHxNREZNE eNOS mRNA REHIHIM (xts,n=6)
Table 5 Effect of Renshentang on eNOS mRNA expression in

mouse aorta (x+s,n=6)
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