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Effects of Yangyin Huoxue Prescription on the imbalance of Treg/Th17 and

atherosclerosis in ApoE =~ mice induced by high-fat diet

ZHOU Liyu, MA Yuanjing, SUN Yuting, CHEN Weikai, QIU Runze, YUAN Dongping*, LONG Jun" "
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract Atherosclerosis ( AS), characterized with the accumulation of lipids on the vessel wall, is an immune-
related inflammatory disease which promotes the progression of cardiovascular diseases ( CVD). The imbalance of
Treg/Th17 accelerates the progression of AS. Yangyin Huoxue Prescription ( YHF) is an efficient traditional
Chinese medicine used in the treatment of AS, but the effects of YHF on the balance of immunity have still not
been clarified. This project was designed to investigate the effects of YHF on the imbalance of Treg/Th17 and AS
in ApoE ™"~ mice induced by high-fat diet ( HFD) . ApoE ™"~ mice were given HFD to induce AS and
administered low-dose YHF (18 g/kg) or high-dose YHF (36 g/kg) for 20 weeks. Atherosclerotic plaque area
was analyzed by oil red O staining. Serum lipids were measured by biochemical kits. Treg or Th17 cells in
peripheral blood were detected by flow cytometry. mRNA and protein expression of Foxp3 and RORyt of aortas
were determined by qRT-PCR, Western blot and immunohistochemistry. Splenic CD4* T cells of mice were
isolated and activated by anti-CD3/CD28, and then treated with lipopolysaccharide (LPS) and YHF. The expres-
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sion of mRNA and protein of Foxp3 and RORvyt were detected by qRT-PCR and immunofluorescence. It was

found that YHF reduced the plaque area, decreased lipid level and increased the ratio of Treg cells in peripheral

blood. Moreover, YHF increased mRNA or protein expression of Foxp3 in aortas in vivo or CD4 " T cells in vitro

while decreasing mRNA or protein expression of ROR+yt. These results suggested that YHF can regulate the

imbalance of Treg/Th17 in ApoE " mice induced by HFD, and reduce the inflammatory stimulation of LPS on

CD4 " T cells, thereby improving AS.

Key words  Yangyin Huoxue Prescription; atherosclerosis; ApoE ™"~ mice; Treg; Th17
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Table 1 Primers used in qRT-PCR and the sequences
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Figure 1 Effects of Yangyin Huoxue Prescription ( YHF) on atherosclerotic plaque area and serum lipids level of ApoE ™~ mice

A Aortas were separated from aortic arch to left and right common iliac artery and stained by oil Red O;B: Area of atherosclerotic plaque were meas-

ured by Maplnfo 7.0 (x +5,n=5) ;CContent of serum lipids including total cholesterol (TC) ,triglyceride (TG) ,low density lipoprotein cholesterol

(LDL-C) and high density lipoprotein cholesterol (HDL-C) of ApoE ="~ mice were detected by biochemical kits,and the content of non-high density

lipoprotein cholesterol (non-HDL-C) was calculated by HDL-C subtracted from TC content (x +s,n=6)
*P<0.05," * P <0.01 s control group;*P <0.05,*P <0.01 vs model group
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Figure 2 Effects of YHF on Treg or Th17 in peripheral blood of ApoE /-

mice(x £s,n=3)

P S

A : Peripheral blood of mice were collected at the end of 20th week and peripheral blood mononuclear cells (PBMC) were obtained to detect the
percentage of Treg or Th17 ;B:Frequency of Treg or Th17 in PBMC;C; Ratio of Treg/Th17
*P<0.05," * P <0.01 s control group;* P <0. 01 vs model group
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Figure 3  Effects of YHF on mRNA expression of Foxp3 or RORyt of aortas (x £s,n=4)
*** P <0.001 vs control group;*P <0.05,*P <0.01 vs model group
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Figure 4 Effects of YHF on protein expression of Foxp3 or RORyt of aortas (x +s,n=3)
A ; Protein level of Foxp3 and RORyt of aortas were detected by Western blot; B: Protein relative quantitation of Foxp3 and ROR~vyt

**P<0.01,"

** P <0.001 vs control group;*P <0.01,**P <0.001 vs model group
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Figure 5 Effects of YHF on the protein expression of Foxp3 or RORvyt of aortas (IHC:200 X ,x +s,n=3)
A ; Protein level of Foxp3 and RORyt of aortas were detected by immunohistochemical (IHC) ;B :Positive ratio of Foxp3 or RORyt protein in aortas

* P <0.05 vs control group;*P <0. 05 vs model group
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Figure 6 Effects of YHF on mRNA expression of Foxp3 or RORyt of CD4 * T cells treated by lipopoly saccharide (LPS) (x +s,n=4)

* P <0.05 vs control group;*P <0.05,*P <0.01 vs model group
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Figure 7 Effects of YHF on expression of Foxp3 or RORyt protein of CD4 * T cells
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