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B4 4% 53 4P 2 F3% (Buyang Huanwu Decoction, BYHWD) T 34 ik 3 ££ 72 L. (atherosclerosis, AS)Z%, 1k 51 8 iy 16 B AR < HL#
Fik Eid TCMSP Herb #(4% & ¥t % BYHWD & 7 ok o 25 4 Ui 0 KO# % 5 ) GEO 304 T 3 GSE19286 GSE2372 #H e , % %
AS # 533k 3P (differentially expressed genes, DEGs) ;3 it GeneCards 3% 2 7K BUE ML R EE & B £ 8 1Y BYHWD DEGs &
b1 5 4E B ¥E &, #5647 PP1.GO #2 KEGG # % & £ 447 ; 72 GSE19286,GSE2372 th 1k 45 [ o | K A ML BEA 1 3o AT A #E
Ik, %4 GEO HAE A fr W 4 24 38 2 45 RAAT R AN 5230 303 , A3 26 4fp 3t 4 i 7 M B & 3k & ALB PLG F2 .GC PLK1 A % 3k ty

B, BER k972 2B A 9438 MNE L A EE & 173 A DEGs, £ 103 4~ DEGs 7 AS 41 A ¥ & % 3% 70 I DEGs
T AS ABHR PRI 556 F HER K AS DEGs Fn &b S ¥ 5 17 2] 24 N “AS B A7, 34T GO #1 KEGG & £ 4T,
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(reactive oxygen species, ROS) #77% ;qPCR %4 & i 7~ ,ox-LDL A ¥ J5 89 K B % 30 ik 4 )k 40 fs ALB PLG \F2,GC # E Rk ¥ T,
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Bioanalysis and experimental study of Buyang Huanwu Decoction against oxidative

stress in atherosclerosis
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(Abstract) Objective To investigate the interventions of Buyang Huanwu Decoction (BYHWD) on atherosclerosis (AS)
oxidative stress and its related mechanism using Gene Expression Omnibus (GEO) and network pharmacology, combined with the rat
aortic vascular endothelial cell oxidative damage model induced by ox-LDL. Methods The active components and targets of 7
Chinese medicines in BYHWD were collected by TCMSP and Herb. GSE19286 and GSE2372 data sets were downloaded from
GEO to identify AS differentially expressed genes (DEGs). The oxidative stress (0S) targets were obtained from GeneCards database.
The common targets of BYHWD, DEGs and OS were selected by intersection to analyze the enrichment of PPI, GO and KEGG
pathways. In the expression matrix of GSE19286 and GSE2372, the core target was verified by independent sample t—test. The
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effects of drugs on the expression of reactive oxygen species and the expression of ALB, PLG, F2, GC and PLK1 genes were tested
in vitro combined with GEO and network pharmacological results. Results The total of 972 TCM targets, 9438 OS targets, and 173
DEGs were screened. Among them, 103 DEGs were highly expressed and 70 DEGs were lowly expressed in AS tissue samples. By
combining the BYHWD targets, ASDEGS and OS targets, 24 "AS potential targets" were obtained for GO and KEGG enrichment
analysis. The results suggested that "AS potential targets" mainly play a role by regulating cell cycle, oocyte maturation and cell
meiosis signaling pathways. According to the topological analysis of "AS potential target" based on Degree algorithm, the five "AS
core targets" were identified. According to statistical analysis, BYHWD may interfere with AS OS by up-regulating the expression of
ALB, PLG, F2, GC and down-regulating the expression of PLK1. The results of vitro experiment showed that BYHWD could inhibit
the increase of reactive oxygen species (ROS) induced by ox-LDL. The qPCR results showed that the expression of ALB, PLG, F2
and GC gene decreased and the expression of PLK1 gene increased in rat aortic endothelial cells stimulated by ox-LDL. BYHWD-
containing serum could up-regulate the expression of ALB, PLG, F2 and GC (P<0.01, P<0.05) and down-regulate the expression of
PLK1 (P<0.05). Conclusion BYHWD has the characteristics of multi—component, multi—target and multi-pathway in the intervention

of atherosclerotic OS, and its mechanism may be related to the decrease of ROS expression, up—regulation of ALB, PLG, F2, GC

gene and down-regulation of PLK1 gene expression.
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/Iwww.ncbi.nlm.nih.gov/geo/ ) , Lk Atherosclerosis A fi
i), JEL GSE19286 .GSE2372 55 -, LAt i e
AS B B P A S B IR AR 8 P GSM44658 |
GSM44659 .GSM478610 ,GSM4786 11 FEASTRE Hy IE
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i e AR FE A IR MR T 22 500 B, BRI AS 22
5+ 2Rk FE A (differentially expressed genes, DEGs),
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B, SKRH Cytoscape 3.7.2 X} PPI £ H W 2% K 17 AT
WAk, HFIH CytoHubba T HARYE Degree {HF A%
FE T 5 A7 “AS AL OHE A X AT MY
117 “AS BOHL G b ARICCAS A0
5" FE GSE19286,GSE2372 5t it Normal ZHFEA
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125 S5y SRABENIEERE B SD KRB
Gy RN RRLL ANPHIS FLm 4 BT T 4, A S
N B2 A HEO 2 B i 22 TS i
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BIFEARABTT 0.9 mg/(kg-d) , % RELHVE B 45 A FA: 3
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2 h 5, 10%)5 8 L 22 B IS 1 SRR R B, RN f
TR IE B S BRI, Ui S ISR L, 4 CHEE 2 h
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B2 MG . ANHIA FZ LT S STHERAT T I , T
JKIHSH 56 CHKIT 30 min, JEiL 500, T-80 CIR-AE,
1.2.6 KR FshIkoN fe 4 gL F=shbk o Bz 4
PEIES AL T R e TR R B | 2 15
W EDIK, & T A PBS(E 1%HHEMIT)AY 6 cm
BRI R R BR A SN R AR 454620
21, BUIF A, (A 0 IR ER RSN I 3 IRk
WRak BRI 4 AL, W5 22 4% PBS A 2 /L 1 AU
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B LR WA, B BRI 1 mm 24K
M4 B (20~25 B) 5 2 10 o/ L BT Se
U 6 FLbr o AR fL 4~5 Bt FHK NS A 5
FEMER L7, 2% TR, BLINA 2 mL KR E3)
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A Image J DG,
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S RNA, T A% R B PR ISR I RNA A b 9
FERAEEE , R4 T S s A5 31 ¢DNA, >R H SYBR 2
PEATSEI PCR U, JOBARFR (25 pL &%) :SYBR
Green qPCR Mix 125 pL,10 pmol/LiIEREG#) 2.5 pL,
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2i4 PubChem Swiss Target Prediction (¥ /&
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#1103 4~ DEGs 78 AS HEREAR 31K (logoFC>1),
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GeneCards 48 72 2L R HL 9438 > S Ak Ny AT
S AR T 43 B8R /INHE P T 10 7 480 A 1z YECHE A

®1 519F5
B AR LIETI(5—3") TG (5—3) J B bp

ALB AACAAGAGCCCGAAAGAAACG CTGGCAACTTCATGCAAATAGTG 154
PLG AGGAACCCAGACAATGATGAAC GTCTTGGAGATTTTGCCCTCATACT 143
F2 GTCTGGAAGGTCGCTGTGCTAT GAGTTGATTTCAGGCTTGTGGG 124
PLK1 TACAGTATTCCCAAGCACATCAACC GGGATGTAGCCAGAAGTGAAGAAC 131
GC GAGGCAACTAACTTCTTTCATCG CAAAGTCCGAGTGTTTCTCCAC 167
GAPDH CCTCGTCCCGTAGACAAAATG TGAGGTCAATGAAGGGGTCGT 133
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DEGs log:FC P.adj
APOE -5.257 380 0.000 002 8
MMP12 4.900 150 0.000 228 7
SPP1 4.706 413 0.000 033 1
AMBP -4.167 260 0.000 000 0
FGB -4.035 490 0.000 461 1
UGT2B5 -3.522 990 0.001 897 8
SERPINA3K -3.301 780 0.000 006 5
ALB -3.280 870 0.000 001 7
COL2A1 3215 110 0.000 333 2
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APOA1 -3.197 440 0.000 000 5
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SLC27A5 -2.707 480 0.016 827 9
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UHRF1 2.360 952 0.000 004 1
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TOP2A .GC .F2 PLK1 C3AR1 .VCAM1([& 2A),
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2.8 KEFhlk N fe i e

WE S Fis, s CRSE o, Al &
IR R AR vWE B DRI TE B TR
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2.9 A[A)HEE ox—LDL X i3 P Rz 40 A6 475 (52 i
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