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Abstract This study aims to explore the effect of Buyang Huanwu Decoction glycosides on the inflammatory response of
apolipoprotein E~"( ApoE™"") mice and RAW264. 7 cells through nuclear factor kappa-B ( NF«B) signaling pathway. In the in vivo
experiment  ApoE ™" mice were fed with highfat diets for 12 weeks to induce the animal model of atherosclerosis and 75 pg*mL™
oxidized low-density lipoprotein ( Ox-LLDL) incubated RAW264. 7 cells for 24 h to establish the atherosclerosis cell model. Automatic
biochemical analyzer hematoxylin-eosin ( HE) staining enzyme-inked immunosorbent assay ( ELISA) Western blot and droplet
digital polymerase chain reaction ( PCR) were used to determine the blood lipid levels aortic intimal thickness inflammatory factor
content NF-«B pathway-related proteins and mRNA expression levels and evaluate arterial atherosclerotic lesions and anti-
atherosclerotic mechanisms of the drug. The model of atherosclerosis was successfully established in ApoE™"" mice after 12 weeks of
feeding with high-fat diets. In the model group the plasma levels of total cholesterol ( TC) triglyceride ( TG) and low-density
lipoprotein cholesterol ( LDL-C) were increased ( P<0.01) the intima of the blood vessels was thickened the levels of inflammatory
factors tumor necrosis factor-a ( TNF-) and interleukin-6 ( IL-6) were increased and the protein and mRNA expressions of NF+«B
and inhibitor of NF«B ( IkBa) were significantly increased as compared with the control group. Compared with the model group the
high-dose Buyang Huanwu Decoction glycoside group decreased the plasma levels of TC TG and LDL-C  reduced the plaque area and
thickness and the content of inflammatory factor TNF-« and inhibited the protein and mRNA expressions of NF«B and IkBa with the
effect same as Buyang Huanwu Decoction. In the in vivo experiment 75 pge*mL™" Ox-LDL stimulated RAW264. 7 cells for 24 h to
successfully establish a foam cell model. As compared with the control group the nuclear amount of NF+«B and the protein and mRNA
expressions of IkBa in the model group increased. Compared with the model group the middle-dose and high-dose Buyang Huanwu
Decoction glycoside groups decreased the nuclear amount of NF+«B and the protein and mRNA expressions of IkBa. The above results
show that the glycosides are the main effective substances of Buyang Huanwu Decoction against atherosclerosis which inhibit the NF+«B
pathway and reduce the inflammatory response thus playing the role against atherosclerotic inflammation same as Buyang Huanwu Decoction.
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Table 2 Cell grouping and drug intervention

10% 3h 0 pg*mL ™' Ox-LDL 24 h
10% 3h 75 wgemL™'Ox-LDL 24 h
10% 3h 75 ugemL™'Ox-LDL 24 h
10% 3h 75 p,g‘mL_]Ox—LDL 24 h
5% +5% 3h 75 p,g'mL_IOX—LDL 24 h
7.5% +2.5% 3h 75 pdg'mLfl()x—LDL 24 h
10% 3h 75 pdg'mLfle—LDL 24 h
2.5 2% timal thickness HRIT) = IT/( IT+MT) x100% »
o 2.8 ELISA TNF-a. IL-6
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1 min 3 40 o 95 C
20 5.58 C 20s 72 C 30 s o
12 C o QX200 Droplet Reader

Sangon Biotech 3.

3 droplets digital PCR
Table 3 Droplets digital PCR primers and probe sequences

2.11 SPSS
23.0

KU
H+

LSD ; Tamhane”’s
T2 ;
Kruskal -Wallis o
3
3.1
TG. TC. HDL-C.

(53 LDL-C 4. TG
NF—+«B : CCAGCTTCCGTGTTTGTTCA TC.LDL-C ( P<0.01)
: TCAGGGTAGTAGAGAAAGGGTTTCG
: 6FAM-CAGACCTGGAAACTAGTG-MGB '
IkBa : GCTGTCATCCACAAAGATGCA TC.TG.LDL-C
: CACGTAGGCTCCGGTTTATTG ( P<0.01) TC  LDL-C
: 6FAM-CTCAGGGATGCCGGAG-MGB .
4 TG.TC.HDL-C.LDL-C (x+s n=5)
Table 4 Contents of TG TC HDL-C and LDL-C in the plasma of mice ( x+s n=15) mmol L™
TG TC HDL-C LDL-C
0. 86+0. 06 2.10+0. 05 1. 06+0. 08 0.41=0. 05
2.30+0. 26" 9.82+1.92Y 0. 89+0. 04" 6.03+0. 45"
1. 12£0. 08? 6.09:0. 30 0. 83+0. 10 3.60£0. 512
1.41+0.18%? 7. 13+0.24% 1.20+0. 1523 3.92+0.75?
1.70+0. 042 ¥ 7.03+0.52% 1. 16+0. 08> 3 4. 17+0. 66?
1.50+0. 082 5.57+0.42% 0. 79+0. 04 2.70+0. 15%
! P<0.01; % P<0.01; IpPco.01( 5 ).
3.2 :
HE IA.IT. HRIA HRIT( P<
1. 5. 0.01) IA IT
ApoE™"”
1 HE ( x40)

Fig.1 HE staining of the aorta of mice ( X40)
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5 IA.IT.HRIA  HRIT( x+s n=5)
Table 5 TA IT HRIA and HRIT in the aorta of mice ( x+s n=15)
IA/pum? IT/pm HRIA/% HRIT/%
0 0 0 0
44 567.20+26 429. 74" 42.46+19. 54V 46.37+12.02Y 49.12+11.59Y
10 389. 80+12 803. 80% 7.65+8.22% 11. 53+6. 89? 12.37+7. 477
3 400. 40+3 421. 43? 8.22+5. 562 20.21+4.76? 22.19+6. 08%
15 927. 6013 160. 697 18.32+6.22% 28.17+10. 1129 30. 65+10. 20% ¥
6 226.00+4 487.39% 5.91+3.92% 7.87+4.77% 8. 81+4.90?
(1A, JIT. : HRIA. : HRIT.
3.3 3.4 NF+«B
TNF-«.1L-6 ELISA mRNA droplets digital
TNF-« IL-6 2, PCR NF+«B mR—-
TNF-e~ IL-6 NA 3,
( P<0.01); NF+«B  IkBa mRNA ( P<0.01);
TNF-a. IL-6 NF-«B
( P<0.01) o IkBa mRNA ( P<0.01)
3.5 NF+«B
Western blot
NF-«B 4,
NF-«B IkBa
( P<0.01);
NF—«B IkBa (P<
0.01) NF«B  IkBa
*P<0.01; #P<0.05 "P<0.01; 3
€P<0.05 ©°P<0.01( 3~5 ).
2 TNF-o1L-6 (x+s n=5) 3.6 RAW264.7
Fig.2 Contents of inflammatory factors TNF-a and IL-6 in the NF+«B mRNA droplets
plasma of mice (x+s n=5) digital PCR RAW?264.7 NF—«B

3 NF-«B mRNA

Fig.3 mRNA expression of NF«B pathway-—related genes in the aorta of mice ( x+s

(xts n=3)

n=23)
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4 NF-«B (x+s n=3)

Fig.4 Expression of NF-«B pathway-related proteins in the aorta of mice (x+s n=3)

mRNA 5. RAW264. 7 NF+«B IkBa mRNA
NF«B IkBa mRNA ( P< ( P<0.01) IkBa
0.01) ; 0
5 RAW264.7 NF—«B mRNA (x+s n=3)

Fig.5 mRNA expression of NF-«B pathway-related genes in RAW264. 7 cell (x+s n=3)
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6 RAW2064.7 NF+«B

(x+s n=3)

Fig.6  Expression of NF«B pathway—related proteins in RAW264. 7 cell ( x+s n=3)
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