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Abstract: Objective To study the potential mechanism of hydroxysafflower yellow A (HSYA) in the treatment of
cardiovascular and cerebrovascular diseases by network pharmacology. Methods By excavating the relevant literature on
the treatment of cardiovascular and cerebrovascular diseases by HSYA in recent 10 years, the anti cardiovascular and cere-
brovascular disease targets were collected,and then the biological information annotation database ( DAVID) was used for
go enrichment and KEGG pathway analysis. Finally,the “target-signal pathway” interactive network and topology analysis
were constructed by Cytoscape 3. 8. 0 software. Results HSYA plays a role in the treatment of cardiovascular and cerebro-
vascular diseases by regulating 94 potential targets such as NFKB1 and RELA , intervening in important signal pathways
such as fluid shear stress and atherosclerosis, TNF signal pathway, adipocytokine signal pathway and Apelin signal path-

way. Conclusion This study preliminarily reveals the multi-dimensional regulatory network mechanism of HSYA in impro-
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ving cardiovascular and cerebrovascular diseases from the perspective of network pharmacology,which provides a theoreti-

cal basis for its clinical application.
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1.1 H3EES &4 @ HEAFREYEZE UniProt
(http ;//www. uniprot. org/ ) ; A= W) 2445 B 13 BEEHE
£ DAVID ( http://david. abcc. nciferf. gov) ; 5 AR5
PRIFIHE R 2H 7 B4 B4R 4 KEGG (https :// www.
kegg. jp/) ;5 0 2% 45 1 3 B 15 G 4 K 1F Cytoscape
3. 8. 0(http ://cytoscapeweb. cytoscape. org/) .

1.2 HSYAMER¥esayif e b “4fesR”
“ R E R T BEAT R SCRRAZ I, A TR 48 R
T HSYA A7 0 I8 B (AL 45O WLBR I 157 i
FE Bl bk s A A i ke O, O R A ) T AR
RS o T 40 AR BRI TR [ 4 o, 44
SE B FRIHE 5 5 A UniProt 50908 2 A 22, BR SE 4 il
“Homo sapiens” , 5| [ 5552 AR AU RIS HLE 1Y
RS R R VAL BRAE I 445 3 5 HSYA G
SOE LYY PSS

1.3 #.% GO 5 £ KEGG B 54 JF HSYA
BV 7E 1 I 0515 B LA Gene Symbol #% 305 A
DAVID ¥ = , % £ Gene Ontology (GO) T | 4=
Y18 F (biological process) ZHMIZH 43 ( cellular com-
ponent ) F143F I g ( molecular function )3 ~EHR
17 GO & %43 Hr, SR J5 i # Pathway Jil T KEGG
pathway #E17 5347, BOE BI{E P <0. 01, PEHCL i
PRI G 1M PG F T 10 2542 973 2 ( biologi-
cal process) 21l 5% &1, 36 BCCo i 1L A5 % 5 1 i
20 Z5A5 5 L I AL

1.4 HSYA“¥e b {25 @37 M %Mt 6t 5
M A5 HSYA BYTEAE AR L 5 FIAH S A5 5 38 B A
B5 A Cytoscape 3.8. 0, F4 7 “ ¥ 5 -F 50 1" ™
2% EE P i Y SO R R RE Sl i, S
AFNE I % 22 A A A AR I OC R B9 AR %, iz ]
Network Analyzer 4 {4 %} 1t 5 2% 37t 47 4 $ 2 52 4
BT, BRFE HSY A Sb.Co i L4522 T FEVE FHPIL R o

2 HR

2.1 HSYAEMFe syt Hil@E 2481 10
AEICT HSYA R0 ki I 58795 9 1) s S T S5 S BF
FUEE  FEAE B HSYA (W 7E/E IS o 32 Uni-



2021 £ 9 HEE 44 BES H

Bk B o E B K ¥ F R
Sep.2021 Vol.44 No.5

Journal of Shaanxi University of Chinese Medicine

108 -
S EE B 5 40 VEGFA (HIF1A TNF  NFKBI .

Prot 85 DI REXS L i HEA T U 106 , e 8 AR HSYA 4
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P L AE A R L7 5 ) T A L i) A
68 154 A, HALFEEAIHE i 28 A5, W 1o X FLCLBR LS55 B3GR 7 1E o

HO

Cardiovascular diseases Cerebrovascular diseases

B 1 HSYA 4R F 0 o i Fo il do 5 4 5 42 Y28 5 A7
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rh HSY A AR FH 0 L5 6 1A L 655 5 Y 7
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B3 HSYA4FR T & kmitEde &6 GO g L4 R (A 10 &)

i KEGG i g% vE RS- BT 483 HSYA Bijif O
I LA Y 7 L A P B O A . S SR TN 4 B
7 HSYA RI5a s 1 1 2243 0 42 8 A 400 i
T{=Z53 % (adipocytokine signaling pathway ) | 7 {4
YN 1 5sh ik ke AL (fluid shear stress and ather-
osclerosis) \TNF {5 5 [ ( TNF signaling pathway) .
IL-17 {5 53 #% (1L-17 signaling pathway ) , Apelin {5

S8 7% ( Apelin signaling pathway) S5BE15(5 5 8 #%
('sphingolipid signaling pathway ) . #5 5ih 2 {5 5 3 %
(relaxin signaling pathway) . NOD {32 {4 {5 5 i i
(NOD-like receptor signaling pathway) . HIF-1 1%
8 % (HIF-1 signaling pathway ) il Toll ¥ Z &5 5
3 1% ( Toll-like receptor signaling pathway ) 2545 Z4{5
S RO IR AR

Pathway Analysis

Adipocytokine signaling pathway - o
AGE-RAGE signaling pathway in diabetic complications - .
Pancreatic cancer- .
Insulin resistance - (]
Fluid shear stress and atherosclerosis - ® -log10(pvalue)
HIF-1 signaling pathway - [ ]
TNF signaling pathway - [ ] 3
IL-17 signaling pathway - [ ] 30
% Longevity regulating pathway - L] 25
2 Toll-like receptor signaling pathway - [ ]
% Non-alcoholic fatty liver disease (NAFLD)- [&]
o Hepatitis B- [} count
Apelin signaling pathway - ® ® 20
Sphingolipid signaling pathway - ° ® s
Influenza A- ® ® »
Hepatitis C- [} . =)
Relaxin signaling pathway - L]
Insulin signaling pathway - o

NOD-like receptor signaling pathway - [ ]
Pathways in cancer-@
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2.3 HSYA &9 “¥e &-12 5@ 38" M %M E e dp4h
oA NS B, HSYA (1) B f {5538 % ™)
AL T 96 A9 A (76 ANHE LR 20 S51F S )
F1453 Zil) , BRI T 2800 208 B A AR

AR B AELHE A4 1 10 7 AL AT S (5 Sl Bt I3 1,

H:i NFKB1 1 RELA 2 HSYA 347700 45 5%
) SR, IR0 ) 5 Sl ks R RE AL TNF {5
3 R D5 20 B DR S N Apelin {55 5d
B HSYA YA Y7 0o i I 4575005 1) B 205538 1

R 1 HSYA 3457 o 8 % g% 69 TOP 10 # 1 e & 445 5 i@ 3%

F5 E.XA JEAL i Y 1558 % JEAR A~
1 NFKBI 18 0.035797 Pathways in cancer 37 0.172422
2 RELA 18 0.035797 AGE-RAGE signaling pathway in diabetic complications 29 0.054753
3 AKT1 17 0. 036602 Fluid shear stress and atherosclerosis 29 0.09702
4 AKT2 17 0. 036602 Non-alcoholic fatty liver disease 28 0. 074809
5 AKT3 17 0. 036602 Influenza A 27 0. 06098
6 MAPK10 16 0. 022964 Insulin resistance 24 0.038485
7 MAPKS 16 0. 022964 Hepatitis B 24 0.029152
8 MAPK9 16 0. 022964 TNF signaling pathway 23 0.034596
9 PIK3CA 16 0. 036404 Adipocytokine signaling pathway 22 0. 040568
10 MAPK1 14 0.029303 Apelin signaling pathway 22 0. 121577

B 5 HSYA /8578 i e 4 7k k09 3o 5 -2 5 a8 38 M 45 I
(GeF s . hErRba s feY L. maFTRAREAR L, LY L. O LT ARBEA LI, FEY &,
KEGG i@ %)
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SAEZ , AN BEA R4 e I S 2% s R 3 I
AR b 25365 7 O I I A8 B T R U0, AT R )
LTS o HSYA S AL b 25 40 4E 1
FEAROLSY , ARG IR Bz TRIT
ORI AR FIRLA i A R G

AT F) 94 A SCHOR IR HSYA IRYT
O I LA 5 9 8 A P 2, 7 0 33100 L A8
o AV I/ ) T A A R AT GO i Ao i
FErf, BB B B AR A5 R R AL, SR HSYA
TRYT O LA P T BEAFAE 3L [ (1 e S8 AL At &
PE I . AF KEGG 3 i v B M id 7 o,
SR 5308 5 149 5 00 I 10 58 98 0 114 2B K
JRAEDIMOG . o HIF-1 {538 3 9l 8 1 52
FFFEIE TSR HSYA S 4547 i ik 1fn #5013 458 0 1
PR R ELE R AT — 12 M 45 2 B
TIUEA AT HSYA JR97 0o il 155952 905 1) 4 a1
ST MY s T H R 2 A 2 a1
FHRE R P FFN AT 45 R 45 5 e RO 72 ik 5 42
715, HSYA XF gl R B 10 X HCT 1 K B I 2 e AL O
WUREZE BAT B4 0 97 8 1 A7 2, AB AT w5 T i
T 22 A S g Al R I R A 5T o

{BAS 5GBS, HSYA AT figad i 8 49 g 5 R 4K
$t (insulin resistance) ik & £ {5 55 50 I (insu-
lin signaling pathway) . 35 785 %E 4 18 5 14 I ( non-
alcoholic fatty liver disease ) 14 75 ¥4 37 1@ % (lon-
gevity regulating pathway ) 25 X} .0» Ifil 551X 35 P 95
HABAEIRI A AE o 0TSS4k 4l 1T HSYA
FEC AR PR CnAE BEFIOBE IR ) th 19367
PN AR IREAL L CE S HSYA A3
FIRACE [ 5 R AP VE T, O EL 18 B HOBTE
R AT A O A S It
HSYA HAT—E WP 1. AT IF5E4iiE HSYA
T LA B B A0 A 4 2 B R R

25 B RIR A S 3 3 1 2% 2 B A ROR 0 A
T HSYA FEIRYT O M L4552 905 v i) Ve A A RN
S, i — A0 B oy AL AT ST R AL T K
i, R T I A 2 v 24 7R 36 T O Il I A 0 7
AR HE T HLEIT ST R . (HIE AT T AL T

YERIPLHIHEAT T 5000, B HSYA A Gg# i 8 19
A A AR A5 20 Tl A X I LA 2 391 42 )
TP, iz JH R 020 1 X or T A
T2 21 2 BOARGE 5 A PR S0 245 200 5 56 56 i I 45 24
BTN ) HSY A ¥ AR AR A0 (B AR R
30 B EORE SO N — A PR B BN A
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