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Study on the mechanism of Buyang Huanwu decoction in inhibiting atherosclerotic le-

sion formation and reducing serum inflammatory factors in ApoE~~ mice
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[ ABSTRACT] Aim To explore the effect of Buyang Huanwu decoction on anti-atherosclerosis by regulating the phe-
notypic transformation of vascular smooth muscle cells and serum inflammatory response based on Wnt/-catenin signaling
pathway. Methods 50 ApoE ™~ mice were randomly divided into model group, Buyang Huanwu decoction modified
(low, medium and high dose) groups, and atorvastatin group, with 10 mice in each group; 10 C57BL/6] mice with the
same genetic background were set as the control group.  The mice of control group were fed with regular forages, while the
mice of other five groups were fed with high-fat forages for 8 weeks for model replication.  From the 9th week, they were
continuously gavaged for 4 weeks.  After 12 weeks, the mouse aortic roots were isolated and paraffin sections were pre-
pared.  Oil red O staining was used to observe the lipid content of aortic sinus.  Immunohistochemical method was used
to detect the expression level of bone bridge protein (OPN).  Enzyme-linked immunosorbent assay (ELISA) was used to
detect the levels of interleukin-6 (T1.-6) , tumor necrosis factor-a ( TNF-a) , interleukin-18 (IL-1B) and monocyte che-
moattractant protein-1 (MCP-1) in serum.  Western blot was used to detect the protein expressions of Wntl, B-catenin
and c-myc in mice aorta. RT-PCR was used to detect the expressions of Wntl and (-catenin gene. Results Buyang

Huanwu decoction modified (low, medium and high dose) could reduce the lipid content and OPN expression in the aortic
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sinus of As model mice, reduce serum levels of I1L.-6 and TNF-a, IL-1B and MCP-1 in mice, and downregulate the expres-

sion of Wntl and (3-catenin protein and gene.

Conclusion Buyang Huanwu decoction modified exerts an anti-athero-

sclerosis effect by regulating inflammatory response, and some of the mechanisms may be related to inhibiting the activation

of the Wnt/-catenin signaling pathway.
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RHEAFETRAEF N DNREH AR, XA E
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KA &N EHEGRE, R 40 png & A, # 47 SDS/
PAGE Bt/ ik, & K e, BE®E HWE,4 CH
B EW -, BE B E,ECLEEARED &
¥, JH Image ] M 0 A7 4L 3 4 &, DL B-actin

S
1.10 RT-PCR #&il Wntl , B-catenin EE Fix

R £ KA 4, m AN 1 mL TRIzol, 1K 5 T
HEAT A, B S min, B RNA, 4 0 RNA % &
R, @R EN RNA St T/ B, L E
200 mg/L, # RNA # K347 K # F 15 2| cDNA J&
HATPCR ¥ H , R B 41 95 CHLZ 430 5,95 C
TS5 5,60 °CE K 30 5,40 MBI, IE L % ,60 ~
95C, & 15s g 0.3 °C, SRR 2 FitE
mRNA WA kK&, IHHE R A B-actin K&k &
A A S HATHE, f b HFE Wl [3-catenin
mRNA A X &k K &, 5 % F 7 K. Wntl EiF 5'-
CGAGAGTGCAAATGGCAATTCCG-3', T # 5'-GAT-
GAACGCTGTTTCTCGGCAG-3', =4 & & 111 bp; B-
catenin b % 5'-CATTGCTGACAGGATGCAGAAGG-
3", T W 5'-TGCTGGAAGGTGGACAGTGAGG-3', 7=
4K FE 138 bp,
111 SitEFE

AHE 5 B AR 3 K A Graphpad prism 8. 0.2 % fF
FA M I BER R ves K7, L4 LA R 2
Bl & 7 % A, 7 AR B SNK-¢ & 30, P<0. 05

2 # R

2.1 MREFBREBEREENTN
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MRH L5 RS2 /N B R Bl k52 88 OPN Rk B I 4
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ML IRARR | v i 70 A R BTG AR At T 4/ B
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Figure 1. Results of oil red O staining on aortic sinuses of mice in each group(n=10)
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A CHNTREAL, B AR, C S ANSH IR T SRR 20, D R B3R Tz s -l i 4, B R A B A T 3 sk s 30 4
FNBTHLARATAL . a y P<0.01, 5XFBRAL A b 2 P<0.05, ¢ g P<0.01, SHAIL H A
d 4 P<0.05, 5 %MHIE Tz g AR 4 H 3 s e S P<0. 01, 540 SHIA 37 hins b o 4k 40 He s

Figure 2. Expression of OPN in the aortic sinuses of mice in each group(n=10)

2.3 M IL-6, TNF-a  IL-1B 1 MCP-1 7K ERIZT4,

55X R b, AR /N UL T P TL-6 7K -3
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JE 3.3 4%, MCP-1 K P34 ik 2. 8 £%(P<0.01) ;
BRI LR, 4 PH I F037 s AR i 7 2 2
BT HE £ At 7T 41 /0 BRI 3 IL-6 7K OF 29 B AIG

26.61% 43.83% .58.2% .56.27% , TNF-a /K V-2
WA 10. 77% 28. 83% .40.26% .39.31% ,IL-1B 7K
-2 AR 7.97% . 21.89% . 37.55% | 26.36% ,
MCP-1 K2 A 3% (17.22% (23.79% .16. 66%
(P<0.01,%% 1), Horp b BHIE 037 i & 771 5 2430
IVREi

£ 1. KAME IL-6, TNF-o., IL-18, MCP-1 JKEEL B (n=10)

Table 1. Comparison of serum IL-6, TNF-«, IL-18 and MCP-1 levels in each group(n=10) Fifij.ng/L
il IL-6 TNF-o IL-1B8 MCP-1
palist) 128.09+5. 68 110. 42+8.09 27.72+2.07 65.12+3. 80
LT 20 524.06+8. 32" 392.00+9. 43" 90.25+2.74" 183.29+4.61"
A BHE T AR 2 20 384.62+9.80° 349.79+12.35° 83.06+2. 40° 177.06+4. 56"
Hh A 37 s v R 2 294.27+8. 04 290.76+11. 10 70.50+3. 41 151. 744,24
DB T3 e e 77 = 20 219.04+8. 04 234.18+10.29* 56.37+2.59* 139. 68+4. 24
BBy T2 229.16+7.69° 237.91+17.60° 66.46+3.20° 152.75+4.74°

Ha iy P<0.01, 5XF B HLAE b O P<0.05 ¢ i P<0.01, SHAILH A s d 2y P<0. 01, 5#MHIE Fm s A 4L e e S P<0.01,5

A PH A T R 2 e
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AT AR v 7 i 2 R B G et 7T 28 /) B
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13 ), o BH 34 T s e 771) 2 2H 2000 Fe o
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3. FANMRESIEKF Wntl ,B-catenin & c-myc EERIELLE (n=10)
A AN IEAL, B ARRIZE , C S ANSH IR T ISR 20, D SR B Tz s Pl i 4 B R e B A T3 ek v 70 4
FONBTHLARAMTT A, a y P<0.01, 5% BRAL HLAE b 2 P<0. 01, SRR A ;¢ o P<0. 01,
S50 BH R T3 AT R 4 LT 5 d g P<0. 01, 50 FH A 37 mvst b ) 4 LA,

Figure 3. Comparison of Wntl, B-catenin and c-myc protein expression in the aorta of mice in each group(n=10)

2.5 INRFEBHRK Wntl ,B-catenin mRNA FRiARIZ{L
0 R AR B /N R E B Wil mRNA
FEIRBENNIT 4. 9 1%, B-catenin mRNA FEIAIE T 5. 8
£ (P<0.01) ; SBFIL A, #MBHIA FLZ AR P L
L S BTFE AT T AN E Sk Wntl mRNA 235

Relative expression of
Wnt1 mRNA

2998/ 17. 88% 22.09% .34.3% .33.69% , B-catenin
mRNA £ ik 2 Jf /> 20.52% , 42.77% . 55.48% .
53.75% (P<0.05, & 4) , Hrfoph BH A 037 s s 7]
ZH AL R

Relative expression of
B -catenin mRNA

4. HENREFEKH Wntl , B-catenin mRNA RiELLE (n=10)
A XTHRAL, B ARRAIAE | C R BHIAE F AR 4, D PR L s P 2, B R NSH R g s s A,
F HBTHEHABTT4 . a 2 P<0.01, SXTHRZHILES ;b 2} P<0.05,c 2 P<0.01, SHIFIZH ILE; d 9 P<0.05 , 5 %MFH I T3 s 50 2 20 L %%

Figure 4. Comparison of Wntl and f-catenin mRNA expression in the aorta of mice in each group(n=10)
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e HUPN K A0 M 5405 A0 R T T AR Ak S R A YT
T LAN TR (A A5 R T As OVERTT L R
¥ A CEERANEE A ERE G Z R, VIR
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Ve As B R ERICHE, As —218 Mg
AR, el 1 Ross #2115, 76 As MR, g AR
EREL, 1008 PN R A0 1 25 4 K ) e kAR B,
SR B A A 2 38 10 B B 4 55 08 B v B A A
254, Fa b BAAZ 41 it AR B 40 i R A I 45 P A5
283t 52 R RN ST 23 R K o 4 PR -, X BB
PEA 0T 23 N EE I AR A Ak 1) R AE SN, 3 As 1Y
HEJE ., fhn , MCP-1 2 FRA% B e 4 M i) 5 S e fk 1k
B VER As JeAE SIS N 1)L 1 R AE P, W] 3
TG AR TE A A T B S AL L W A B, 2 5
JORES ) TL-1B & — Bl e B RORE T RE A
1L-6 1L-8 TNF-a %5433, fi 7 3 i 4 & 25 A i
W, R SR BEER (Y £ A NG il e AR e B, 11-6
JE—Fh 2 UIRE RAE 1 LR IERF 22—,
AAT LA MCP-1 B A 32 4 T 2 1 il xof it 411
R i, M 8T M T 40 M A ki B Sh R A
As RAEZJENT D Wit 8 R — 25 W R R
BB E A, B RT3 & B 19 FhORE A Wt B4
(B, Hr Wnt 28 (5 558 2% 32 246 02 B-
catenin I F 1), 2 5 T ZF R IE ) N, Wnt/B-
catenin 17 i FEAE O L4500 & #4 B 2R, D

VRS LB, TE ApoE JEHEERR As /R E Sk
B-catenin FIK7KF-T 57, 1 H: A B e rh s 2 90y
R IF HBEE As WA S5 SR LAE— 25 A ik
B-catenin il % F ik, & EA72 W5 B, Wnt/B-
catenin {5510 % AT LLIE A8 9 42 7 8 WL A0 Jf 3 5 i
¥ 10 BEAE 52 Wil L Wik 40 0 | P B 240 i 1) 8 AhE s I it
A2 E PN B2 T 40 A R o A R, T BN iR
JEE IR As BEMAIE L, 2254552 BFSE s, 3
il Wnt/B-catenin {5518 & (306 7] LA RS As
BRI T Y TNF-o0 IL-6 28 989 A F 1 K, s b
PELRTEIAR , AT As AR, ARTFEE R BoR, S
TUZH PEH, AR FHIE T N A | o | v ) e 2H /08 B
Bk B BT AR R 2 b, I BH IR T A R 5 £ 2
DAFR AR 5 U R AR ApoE ™~ As /N BUIML Y TL-6.,
TNF-o IL-18 \MCP-1 7K~-F-F1 Wnt/B-catenin ik, 13
B M BH A T BEAS IR S RE ROV, 4] As 2 Y IE
IS A, HALH T BE 5 45 5T Wit/ B-catenin {553l
BETE AT DG, AR BH A 37 el s 771] 12t 4 28007 f 5
TE As Kmid B -1 AR it & AR R B Ak
B ph e ST A 380 PN BB, 8 Y6 R 40 L ) 5 A — A
FEORIR, 5 As BEHEFHERTE pi s VI 2 A
AFEOLT , VSMC AT WS 1 i i, DA 1%
Hag MRIEREIIRE, O Rk — R IR E IR A
FHAHALE 26 1, A0 o S35 ILILE) 25 1 ( a-smooth
muscle actin, a-SMA ) | F ¥ L 22« & H ( smooth
muscle-22a,SM22a) %5220 | YE S5 K1 4H I A0 5
oA K PSRBT, VSMC MRS (Ui 26
) 1) 2R A (70 I B ) T4, W i PE AR 7 )
FIRWD  OPN 4 i ISR IAH N, 2001tk
BT VSMC e e S, i HAG 58 A8 0 0 A 2
JIAMEEBIRE o, XA R BAR 9 VSMC Ry
FEAR ) BRG] -1 AT AR Al VSMC % 2
=A% A F kB (nuclear factor-kB, NF-
kB) KA, FEIMAEHE A AE P~ 1Y 3K, 52 M B He ) A3
TEVE, FEAs B ARSI S5 R R #h I
FIAA A A REAE AR ApoE ™~ As /N LA
Mo A bR HE 1 OPN YR IE, I8/ As BEHR AR 1 %
SANEAH LR b DU BH 348 T3 s v 711 2 41 250
PR o WFSE RIS IE T KR As MFGIE D)
FABEHRIAE B UL AT e 540 Wit/ B-catenin
5738 TE AL FE A0 VSMC SRABVFALA G,
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