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Abstract: Stroke has been harmful to human health for a long time, and there is no satisfactory treatment
strategy because of its complex pathogenesis. Taohechengqi decoction has been effective in the treatment of stroke.
In this study, the components were collected by TCMSP, TCMIP, BATMAN-TCM and TCMID databases, the targets
were predicted and screened by PharmMapper and BATMAN-TCM databases, and the functional enrichment
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analysis of the targets was carried out by using R language package clusterProfiler. Finally, the key targets are
verified by GEO database and molecular docking. The results showed that 51 active components of Tachechenggqi
decoction may regulate 15 key targets such as nitric oxide synthase, endothelial (NOS3), prostaglandin G/H
synthase 2 (PTGS2), matrix metalloproteinase-9 (MMP9), affecting vascular endothelial growth factor signaling
pathway and other pathways to play a role in the prevention of stroke, affecting tumor necrosis factor signaling
pathway and other pathways to play a role in the treatment of stroke. GEO data analysis showed that androgen
receptor (AR), caspase-8 (CASP8), intercellular adhesion molecule 1 (ICAM1), interleukin-1 beta (IL1B), mitogen-
activated protein kinase 14 (MAPK14), MMP9, myeloperoxidase (MPO), peroxisome proliferator-activated
receptor gamma (PPARG), PTGS2 and cellular tumor antigen p53 (TP53) were up-regulated genes, while serum
albumin (ALB), estrogen receptor 1 (ESR1), NOS3, transcription factor p65 (RELA) and proto-oncogene tyrosine-
protein kinase Src (SRC) were down-regulated genes. GEO analysis explained that Taohechengqi decoction may
prevent stroke by down-regulating ESR1, NOS3, and treat stroke by up-regulating ICAM1, IL1B, MAPK14,
MMP9, PPARG, PTGS2, TP53, and down-regulating RELA and SRC. The study found that in the process of
prevention and treatment of stroke, Taohechenggi decoction played a two-way regulation role through multi-genes
and multiple ways, which provided a new strategy for the treatment of stroke.
Key words: GEO dataset; Taohechengqi decoction; stroke; two-way regulation; molecular mechanism

I 245 r i — i LG I/ P S BRI P o I
EEIBEAG IE, F 43 Sy il I i A mh R H e
Roh, B SURRE S SET R G ERE S REZ
R i G R I G 2 R 2 o BT AR
8500, L LA 0 2 rpr 24 o5 i 26 v K 1506, I A R i 45 T
TN R, AR G A, AR R T BT
B R R DRI AR e 1 R R, RV I AR R R
I7 B a3k A2 R0 G AR BB T R IR B, AR AR AT AR
SR B IR — . AR S, R R,
EEE— N RN R, Rk, hEERE
ERMAT KR ZAERMKRANN G, TTHEZHANEK
A T S A A A, I B D Vi 2 R IR RE AR, A
A0 TR S B 1 XS o A HR TR B B . IR AR B,
W% AR S E TS R I7 I 25 b RSB . BiZ
AR K BRI ILE B R R, R R s i
TR AR FRPIR A, R0 T 5% g S i A 28 e R A
MR A S IR B kAT S I ), 77 R MR AT
S, RIS FOERGE, RIS ML, H 5 H-P g, 152
G H, XZp Nz . AR RBIETRET 2
FH - o 108 500 VR T » WF AR W, Bk A% K S 3z Xt i
LS 4k R YR o A R E RS T2y
7B ME, MoK S 2 LRI ANTE 2

] 2% 24 38 % 7€ 2007 4 tH Hopkins £ t, #% A 2
2RI R — /N, JE T Y 2% 24 B 2 BT L SR
Sl IZ H T 2 R 2 2 R D i s e, ARt
TR T W 2 2538 22 )5 vk, 45 A 259 (absorption)
/345 (distribution) L] (metabolism) FlHEHE (excretion)
(ADME) §iii i, ADME X3 1 254 1 ALK J5 BLAZ %
AL B ISR, 19 BB AR S NS PR R, B S

AT R TIN5 34, AR 24— 20— I - s ) 4% P A
EAEEMSEMEE, REEITREES . &
J&i , % ] Gene Expression Omnibus (GEO) i 4f /% (1) 46
TIE G AR 53— 55 0 RS Bk R 7 =3 B 7 i 24 R R O
FREE ST AT, B R R A 2K S YA i A R
) U 55 71 I 25 B

MEI 5 7%

MiiR & SIAFIEM R S BIRERST PR
P R BRAS CEE R H A RS A R, e A
— ML, O AR AN 5T . £E Traditional Chinese
Medicines Systems Pharmacology Database (TCMSP,
http:/tcmspw. com/). Integrative Pharmacology-based
Research Platform of Traditional Chinese Medicine
(TCMIP, http://www. tcmip. cn/) . a Bioinformatics
Analysis Tool for Molecular Mechanism of Traditional
Chinese Medicine (BATMAN-TCM, http: //bionet.ncpsb.
org/batman-tcm/) A1 Traditional Chinese Medicine Inte-
grated Database (TCMID, http: //www. megabionet. org/
temid/) ¥4 %, PL & PubMed. Springer Link 1 CNKI
Bl B B AR AR G T A M2 s . g
PubChem (https://pubchem.ncbi.nlm.nih.gov/) ¥ & T
3 R SRAF ) B A3 B S5 A, 0] T R P R AR 45
() 43, 1l ChemBioDraw Ultra 12.0 % 4 3£ 4T 224, ¥
AN T P

SEMERR S EITHIE {8 H ADME X Bk A% 2 <z
(10375 P 23 34T i 0%k . ADME S FH R 4l 18 Bk % & <
B B — RGBSR, B DUIRED A
F FE (OB) F1Z#pAH ALkt (DL). OB & H T-#i € 1



-+ 900 - Z5%% %R Acta Pharmaceutica Sinica 2020, 55(5): 898 —906

fR45 2510 259, 3328 ADME L R4 . DL 2
T 25V 1 v R ER, R A U A A P 0 25
FEIRZS . FEAR T T, OB > 30%, DL > 0.18.
WA S AR BTN S0FE  3@id PharmMapper
LM (hitp://lwww.lilab-ecust.cn/pharmmapper/)-
TCMSP %45 )22 A1 BATMAN-TCM %45 4 i I _E ik /)
I3 HIHE . T EE U\ UniProt 3 (https://
www.uniprot.org/), ££ UniProtkK B 8 2% T T H i A #E 55
(P42, IR ZP R R 2 N “Human”, 8 2 L5 7 4 F5.
¥ EiR SRR REE £ 5 GeneCards (https://www.genecards.
org/)~OMIM (https://omim.org/) #I TTD (http://bidd.nus.
edu.sg/group/cjttd/) £ 4 o 55 i A o AR D¢ 1 S R
AT BT, fe 20 126 Hh Ak A A S 97 3 i 26 o R BE R
DFMK Tl Cytoscape 3.7.1 3k 4F 4 & vh
2 o — BB AR X 4% o AL IR 28 Y A P Sz A Bk
A B AT 25 B AT R VE AL &) AH
SR ORI ; K MR AZ AR S I 9 AR R R N
FI| String %3 [ (https://string-db.org/) 1, LA S EE M
Z A BEAEF OC R . H4 String 2048 2 43 #7 BT 43 1) 2
A B A 9% 52 3% 5\ Cytoscape3.7.1 R M & & (1 -%
AR E AR (PPI) 4%, R, 1] Cytoscape fi {415
degree &, HUFT A5 %0 55 1) “degree ™ & 1) H A2 5 2 135 $ A
Rl FE, SRR BRAZ 2K S b7 6 T A6 o 0 S B A A
BE J5 B Ok Bt ¥ & E DisGeNET (http://www. disgenet.
org/) % AT AR AR, N RSBk A% K
KeBa AR Y REAE R, FHRIES
T2 7 £ clusterProfiler (http://bioconductor.org/packages/
release/bioc/html/clusterProfiler. html) i 1T GO & £ 7
M Al KEGG 3@ # 73 B (P<0.05 I} A5 48 i1 24 7% W), #F
— WAk K S B A R AR . M
ClueGo + CluePediaffiff, 3k 13 KEGG i #% & 5 & .
GEO ¥ #Ext X S aYIIE  GEO Hdls &t —
A [ s vy 0 S B0 H U 1 L AR, 2 VF 2 )
%) e 08 B Ty R Ak ) 2H 3000, 8 BT A 2 T B A 1 S
& AN — G s = 0 A . B T AR A A e B oy R
FU 1A A 2 22 1 S B 41 vl & P L NanoString . RT-
PCR Fl1% 4t SAGE %4 . M GEO %4 2 (Affymetrix
GPL570 ¥ & . Affymetrix A\ &£ [K 41 U133 Plus 2.0 B
51) '~ 3 GSE58294 £ 4 45 . GSE58294 % i 4 £ &
23 SR BERE AR FT 69 A i A FE A . GEO2R (http://
www.ncbi.nlm.nih.gov/geo/geo2r) (¥4t it 43 4t FH - 1B
FHCHE ) I A BN BN 22 S R A A . {8 GEO2R
fifi 176 GSE58294 Hr:4fs 4 Hh ki 26 rh A1 3 ik 26 Hh A A 2 [1]
)22 5 3k FE X (diferentially expressed genes, DEGS).
£ GSE58294 %4 £ i, K¢ b ik Bk A% 2K =i B v fii 4

o PR % B R A BB R R 1) 22 S B A b, A9 3
TR ETRKR, [WEER 7 A< Z P56 K
A rp T AL

DFIIEX KR SREIE  NRIEM AR TS
W75 315 G 2 e 10 O B B 5 KX N2V R By 2 TR R 4
WEPE, B SYBYL-X 2.0 F A ik 45 31 i S B 5 53
55 MO R S AT X, R AR

R
BEAZ RS IA B E M R S Y T I
#£ TCMSP.TCMIP.BATMAN-TCM £l TCMID %}

2 g, UL & PubMed. Springer Link £ CNK I %4 Fg 7 4%
BBk K S B 5Y 658 4. i UL ADME 2 $(“OB >
30%” F1“DL > 0.18” 0% i i 2% 1, i 443 5, K%
(DH) 18 4 . Bk 4= (TR) 14 4N H: k7 (GZ) 5 /Al H
(GC) 184 [H: 1 (+)-catechin K s FIAEA: (LA 143,
kaempferol Jy K B F1H #1345 1547, beta-sitosterol 4
KB AR (1 35 ]
2 HMZESIAE S TN 5 ik

B 1T PharmMapper . TCMSP.BATMAN-TCM %4
JE 3R A3 Bk AZ 7K S 7 1) #E 365 4, K ] GeneCards.
OMIM 1 TTD £ #5 P2 3845 5 1 4= HhoAH 5% ) 2 £105 503
AN, 43X 365 /N 55 i A O G I BE R AT T UL AL,
35154 EEHHEF (K 1).
3 - -Ha-EREME R E

Nk — PR B MRAL AR S AE G 2 B ia R o T
BUH, 257 T Bz R iz B H 24— B — AR — 5 0 1) 6%
(2).

I 30 0 A B T RE 2 AT, W] BB Bk R
FE R 2 H R P AR T o RS SRR . AR I
B R R AR TR R kA 2R R R HE T T A v

Figure 1 The Veen diagram of Taohechengqi decoction targets
related to stroke in GeneCards, OMIM and TTD databases. THC-
QD: Taohechenggi decoction
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Figure 2 Medicine-component-target-disease network diagram of Taohechenggi decoction. The purple octagon in the picture is the medi-

cine of Taohechenggi decoction, the orange diamond is the corresponding ingredient of Taohechengqi decoction, the pink diamond is the

common ingredient of Rhei Radix et Rhizoma, Persicae Semen and Cinnamomi Ramulus, the yellow diamond is the common ingredient of

Rhei Radix et Rhizoma and Cinnamomi Ramulus, and the blue diamond is the common ingredient of Rhei Radix et Rhizoma and Licorice,

the green V shape is the corresponding target of the component, the red square is disease
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Figure 3  Protein-protein interaction (PPI) network diagram of Taohechengqi decoction with stroke-related targets. The degree value is

reflected by the size and color of the node. The larger the node, the larger the degree value, indicating that the node is more important in

the network. The thickness of the edge is related to the combined score. The thicker the edge, the larger the combined score, indicating a

stronger protein-protein interaction
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Figure 4 GO enrichment analysis of key targets related to stroke in Taohechengqi decoction
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Figure 5 Enrichment analysis of KEGG pathway in key targets related to stroke in Taohechengqi decoction

Figure 6 The volcano plot of differentially expressed genes
(DEGS). The purple part shows the downregulated genes, the pink
part indicates the upregulated genes, and the black part represents
the stable genes. The red circle in the figure represents the key
targets for prevention and treatment of stroke by Taohechengqi
decoction, where 1-15 respectively represents cellular tumor
antigen p53 (TP53), intercellular adhesion molecule 1 (ICAM1),
interleukin-1 beta (IL1B), androgen receptor (AR), peroxisome
proliferator-activated receptorgamma (PPARG), caspase-8 (CASP8),
myeloperoxidase (MPO), prostaglandin G/H synthase 2 (PTGS2),
matrix metalloproteinase-9 (MMP9), mitogen-activated protein
kinase 14 (MAPK14), serum albumin (ALB), proto-oncogene tyro-
sine-protein kinase Src (SRC), transcription factor p65 (RELA),
nitric oxide synthase, endothelial (NOS3), estrogen receptor (ESR1)
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Table 1 Docking results of key targets and corresponding components of Taohechengqi decoction in the prevention and treatment of stroke

Target Component Total score Target Component Total score
ICAM1 Taxifolin 1.762 2 PTGS2 Lupiwighteone 4.952 2
NOS3 Kaempferol 5.520 8 Glyzaglabrin 4.980 7
MPO Rhein 3.596 4 Kaempferol 5.0413
PPARG Rhein 3.047 8 Beta-sitosterol 5.0550
Glycyrol 3.158 6 ESR1 Aloe-emodin 5.756 7
Licopyranocoumarin 3.2670 Rhein 5.7577
Phaseol 3.2875 Ent-epicatechin 5.8252
Licoagroisoflavone 3.3397 Xambioona 5.8576
Licoricone 3.399 2 Glycyrol 6.128 4
Lupiwighteone 3.5423 Licopyranocoumarin 6.3430
Glyzaglabrin 3.5518 Phaseol 6.420 2
IL1B Aloe-emodin 22490 Licoagroisoflavone 6.474 6
MMP9 Kaempferol 5.0928 Licoricone 6.586 3
ALB Kaempferol 54381 Isotrifoliol 6.630 6
TP53 Aloe-emodin 1.4506 Lupiwighteone 6.759 3
PTGS2 Licoricone 4.644 4 Licocoumarone 7.1294
Isotrifoliol 4.692 9 Glyzaglabrin 8.683 9
Sigmoidin-B 4.710 3

Table2 Target protein docking results with positive ligands. NAG:
N-Acetyl-D-glucosamine; MPD: (4S) -2-Methyl-2, 4-pentanediol;
ACT: Acetate ion; PGO: S-1, 2-Propanediol; BCN: Bicine; BOG:
B-Octylglucoside; DAO: Lauric acid; DMS: Dimethyl sulfoxide;
ZN: Zinc ion

Target PDB ID Positive ligand Total score
ICAM1 1P53 NAG 15377
NOS3 3EAH MPD 3.856 2
MPO 3F9P ACT 2,946 7
PPARG 3PBA PGO 2.580 6
IL1B 4DEP NAG 22212
MMP9 4H2E BCN 34153
PTGS2 5F1A BOG 46340
ALB 5VNW DAO 3.1726
ESR1 6PET DMS 3.1840
TP53 5ECG ZN 0.267 3

A A FR I S, i A B A A R A S 3 X o
ERSHAREREZ Y, K25 Mg ERBA TR, &
A EEIER], VEGFs (i 2E i 46t Jim i i L J& 345 1f
R A, FLAE SR AR SRR, R st i S B Y A SR A
A0S P9 B2 A0 B B0 4 B A A A ), AT 3 1 A R
AR, S T SRC A Y Ry A 2K o sk i VA i A R
Ji8 PR R L 308 3 A T

B M IR DL, B PRI I RORE P B AL 2
W B Fe R AR S B AT T AR PR 8 S R PR A
IR, B 7R i R 3 5 ] R R B A 0% . X i W]
M AR A PG A T B R AT RER 2 5 1 R R A
AU 7R i BRI R, 78 0 PR DL T kR A
JiE A, IR RN .

L8 L Pk, AR LA B 25 PR O 5 T, DIl R AL
P D9 A, T 3k 0 2% 24 P 2 L GEO 73 M Al 7y X #57

1%, B SL P - oy — 4 R -SRI R 2% PP R 4%, 4
T RE & SR T RAIR R B AZ AR iz B 16 i 4 T 1) 201 AL

i,

I RE5 PR SR SR LA 15 5 30 AL A B A A

TR SIS T HT RO R, A R B iR g T —
Tl B0 S, O i Sk — 20 T FR Bk A% AR R B i T A
FH 25 28 I BLBIBT FT B2 0t 1 AR, D 25 =TT 1 I
PRI FH S AL B S Al
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