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Abstract: Objective To study the functional material basis of herb pair Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma and
analyze their mechanism of action by the systematic pharmacological method based on the platform of traditional Chinese medicine
systematic pharmacological analysis (TCMSP) and the big data of traditional Chinese medicine. Methods TCMSP was used to

search for the chemical constituents of the two Chinese herbal medicines, “Baishao” and “Gancao”. The molecular descriptors of
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the components were compared by the two tailed Mann-Whitney U test method, and the oral bioavailability (OB) and drug-likeness
(DL) were used as indicators to screen the active components, targets and related diseases of the herb pair. The
“component-target-disease” and PPI network models were constructed, and bioprocess and metabolic pathway were analyzed to
explore the drug-based material basis and mechanism of action. Results Through the OB and DL parameters screening, 49 active
pharmaceutical ingredients, 100 targets and 230 related diseases were obtained. The active ingredients with higher degree were
formononetin, naringenin, and vestitol; The higher degree of targets were prostaglandin g/H synthase 2 (PTGS2), estrogen receptor
(ESR1), and calmodulin (CALM); The higher-grade related diseases were unspecific cancer, inflammation, cardiovascular disease,
unspecified, Alzheimer’s disease, and Parkinson’s disease, mainly involving 16 categories of diseases such as cancer, nervous system
diseases, endocrine, nutritional and metabolic diseases and certain infectious diseases and parasitic diseases. Target proteins are involved
in bioprocess including signal transduction, drug response, cell proliferation, RNA polymerase II promoter regulation, positive regulation
of ERK1 and ERK2 cascades, regulating metabolic pathways such as PI3K-Akt and 5-hydroxytryptamine synapses. Conclusion This

study preliminarily verified the basic pharmacological effects and mechanisms of the Paeoniae Radix Alba-Glycyrrhizae Radix et

Rhizoma herb pair, and explored new ideas for the study of the herb pair and related traditional Chinese medicine prescriptions.
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#1 BY-HEZET OB 71 DL EFEFSEIA 48 NEMHER S
Table 1 Forty-eight active ingredients obtained by screening OB and DL of Paeoniae Radix Alba-Glycyrrhizae Radix et
Rhizoma herb pair

F5 wEY K OB/% DL ¥
BS-1 11a,12a-epoxy-3f-23-dihydroxy-30-norolean-20-en-28,123-olide HAT 6477 0.38 0
BS-2  AjZH T (paeoniflorgenone) HA5 87.59 037 1
BS-3  Aj#iF (paeoniflorin) M%) 53.87  0.79 4
BS-4  paconiflorin_qt H7Aj  68.18 0.40 0
BS-5 albiflorin_qt HAj 66.64 033 0
BS-6 T 7l (mairin) [A7 5538 078 1
BS-7  (H)-JLFE [(+)-catechin] HE 5483 024 11
GC-1  inermine HE 7518 054 17
GC-2 T &l (mairin) H#E 5538 078 1
GC-3  HHRE (glycyroD) HE 90.78 0.67 11
GC-4 M+ (jaranoD HE 5083 029 13
GC-5 P SN (lupiwighteone) HE 5164 037 21
GC-6  TS#ift# & (formononetin) HE  69.67 021 39
GC-7  Hhi%#&E (naringenin) HE 5929 021 37
GC-8 HEHHE B (glyasperin B) HE 6522 044 21
GC9 HHEHHZEF (glyasperin F) HE 7584 054 18
GC-10  kanzonols W HE 5048 052 21
GC-11  (25)-6-(2-4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro HE 6025 063 21

[3,2-g] chromen-7-one
GC-12 M H#E B (glepidotin B) HE 6446 034 15
GC-13  JIHEAEHA (glypallichalcone) HE 6160 019 27
GC-14  8-(6-hydroxy-2-benzofuranyl)-2-2-dimethyl-5-chromenol HE 5844 038 6
GC-15 HHEAHE B (licochalcone B) HE 7676 019 19
GC-16  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-coumarin ~ H¥  59.62 0.43 23
GC-17  HHAE (licoricone) HE 6358 047 15
GC-18 HHT* A (gancaonin A) HE  51.08 040 20
GC-19  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone HE 6637 041 18
GC-20 HHEFGHE-7-HEE (glycyrin) HE 5261 047 17
GC-21  HHERHLEH (licoisoflavanone) HE 5247 054 20
GC-22  shinpterocarpin H®E 8030 0.73 30
GC-23  HHEH iquiritin) HE 6569 0.74 6
GC-24 HHEMIMEFSEZE (licopyranocoumarin) HE  80.36 0.65 16
GC-25 JtHEH (glyzaglabrin) HE 6107 035 18
GC-26 JERHHE (glabridin) HE 5325 047 25
GC-27 JGARHHET (glabranin) HE 5290 031 11
GC-28 FHRH®E (glabrone) HE 5251 050 21
GC-29  1,3-dihydroxy-8,9-dimethoxy-6-benzofurano [3,2-c] chromenone HIE 6290 053 9
GC-30  (2R)-7-hydroxy-2-(4-hydroxyphenyl) chroman-4-one HE 7112 018 15
GC-31  1-methoxyphaseollidin HE 6998 0.64 29
GC-32  7,2' 4'-trihydroxy-5-methoxy-3-arylcoumarin HE 8371 027 15
GC-33  8-prenylated eriodictyol HE 5379 040 8
GC-34 YRR (vestitoD HHE 7466 021 30
GC-35 H¥5* G (gancaonin G) HE 6044 039 20
GC-36 H¥ T H (gancaonin H) HE 5010 078 12
GC-37 licoagrocarpin HE 5881 058 29
GC-38  glyasperins M HE 7267 059 26
GC-39 licoagroisoflavone HE 5728 049 18
GC-40  phaseol HE 7877 058 14
GC-41  xambioona HE 5485 0.87 8

GC-42  dehydroglyasperins C HE 5382 037 18
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Fig. 1 Network model of active ingredient-target in Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair
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Table 2 Targets of Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair
D B AL R &
T-1  gamma-aminobutyric acid receptor subunit alpha-1 GABRAL1 2
T-2  progesteronemm receptor PGR 2
T-3  prostaglandin G/H synthase 1 PTGSI1 21
T-4  estrogen receptor ESR1 39
T-5  prostaglandin G/H synthase 2 PTGS2 41
T-6  heat shock protein HSP 90 HSP90AB1 30
T-7  mRNA of PKA catalytic subunit c-alpha KAPCA 16
T-8  nuclear receptor coactivator 2 NCOA2 18
T-9  calmodulin CALM 35
T-10 Retinoic acid receptor RXR-alpha RXRA 12
T-11 catalase CAT 2
T-12  beta-lactamase TAR00499 4
T-13  tumor necrosis factor TNF 1
T-14  interleukin-6 IL6 1
T-15 monocyte differentiation antigen CD14 CD14 1
T-16 lipopolysaccharide-binding protein LBP 1
T-17 hyaluronan synthase 2 HAS2 1
T-18 muscarinic acetylcholine receptor M3 CHRM3 3
T-19  sodium channel protein type 5 subunit alpha SCNSA 20
T-20  S-hydroxytryptamine receptor 3A HTR3A 2
T-21 alpha-1B adrenergic receptor ADRAI1B 8
T-22  alpha-1D adrenergic receptor ADRAI1D 3
T-23  phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit, gamma isoform PIK3CG 7
T-24 Ig gamma-1 chain C region IGHG1 3
T-25  trypsin-1 PRSS1 27
T-26  muscarinic acetylcholine receptor M1 CHRM1 7
T-27 beta-2 adrenergic receptor ADRB2 11
T-28 Mu-type opioid receptor OPRM1 2
T-29  nitric oxide synthase, inducible NOS2 32
T-30 peroxisome proliferator activated receptor gamma PPARG 32
T-31 vascular endothelial growth factor receptor 2 KDR 12
T-32  mitogen-activated protein kinase 14 MAPK14 23
T-33  glycogen synthase kinase-3 beta GSK3B 26
T-34  serine/threonine-protein kinase Chk1 CHEK1 23
T-35 proto-oncogene serine/threonine-protein kinase Pim-1 PIM1 30
T-36  cyclin-A2 CCNA2 26
T-37 thrombin THRB 17
T-38 androgen receptor AR 31
T-39  dipeptidyl peptidase [V DPP4 14
T-40  cell division protein kinase 2 TAR00482 26
T-41  coagulation factor Xa F10 25
T-42 DNA topoisomerase 11 TOP2 16
T-43  CGMP-inhibited 3',5"-cyclic phosphodiesterase A PDE3A 7
T-44  alpha-1A adrenergic receptor ADRAITA 2
T-45 sodium-dependent dopamine transporter SLC6A3 3
T-46  sodium-dependent serotonin transporter SLC6A4 4
T-47 amine oxidase [flavin-containing] B MAOB 3
T-48 cAMP-dependent protein kinase inhibitor alpha PKIA 4
T-49  nitric-oxide synthase, endothelial NOS3 6
T-50 acetylcholinesterase ACHE 10
T-51 transcription factor AP-1 JUN 1
T-52  interleukin-4 L4 1
T-53 NAD-dependent deacetylase sirtuin-1 NAD SIRT1 1
T-54  ATP synthase subunit beta, mitochondrial ATP5F1B 1
T-55 NADH-ubiquinone oxidoreductase chain 6 MT-ND6 1
T-56 3 beta-hydroxysteroid dehydrogenase/delta 5—4-isomerase type 2 HSD3B2 1
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D B R HH &
T-57 3 beta-hydroxysteroid dehydrogenase/delta 5—4-isomerase type 1 HSD3B1 1
T-58 transcription factor p65 RELA 1
T-59 RAC-alpha serine/threonine-protein kinase AKTI 1
T-60 apoptosis regulator Bcl-2 BCL2 1
T-61 mitogen-activated protein kinase 3 MAPK3 1
T-62 mitogen-activated protein kinase 1 MAPK1 1
T-63  caspase-3 CASP3 1
T-64 fatty acid synthase FAS 1
T-65 low-density lipoprotein receptor LDLR 1
T-66  Bcl2 antagonist of cell death BAD 1
T-67  superoxide dismutase [Cu-Zn] SOD1 2
T-68 microsomal triglyceride transfer protein large subunit MTTP 1
T-69 apolipoprotein B-100 APOB 1
T-70  phospholipase B1, membrane-associated PLBI1 1
T-71  3-hydroxy-3-methylglutaryl-coenzyme A reductase HMGCR 1
T-72  cytochrome P450 19A1 CYP19A1 1
T-73  glutathione S-transferase P GSTPI 1
T-74 UDP-glucuronosyltransferase 1-1 UGT1A1 1
T-75 peroxisome proliferator-activated receptor alpha PPARA 1
T-76  sterol regulatory element-bindingprotein 1 SREBF1 1
T-77  glutathione reductase, mitochondrial GSR 1
T-78 multidrug resistance-associated protein 1 ABCC1 1
T-79 adiponectin ADIPOQ 1
T-80 sterol O-acyltransferase 2 SOAT2 1
T-81 aldo-keto reductase family 1 member C1 AKRI1C1 1
T-82  aspartate aminotransferase, cytoplasmic GOT1 1
T-83  4-aminobutyrate aminotransferase, mitochondrial ABAT 1
T-84  liver carboxylesterase 1 CESl1 1
T-85 sterol O-acyltransferase 1 SOAT1 1
T-86 coagulation factor VII F7 9
T-87 nuclear receptor coactivator 1 NCOAL1 10
T-88  carbonic anhydrase I1 CA2 2
T-89 leukotriene A-4 hydrolase LTA4H 1
T-90 potassium voltage-gated channel subfamily H member 2 KCNH2 7
T-91 mRNA of protein-tyrosine phosphatase, non-receptor type 1 PTPN1 1
T-92  estrogen receptor beta ESR2 26
T-93  delta-type opioid receptor OPRD1 1
T-94  neuronal acetylcholine receptor protein, alpha-7 chain CHRNA7 1
T-95 retinoic acid receptor RXR-beta RXRB 4
T-96  5-hydroxytryptamine 2A receptor HTR2A 1
T-97 peroxisome proliferator activated receptor delta PPARD 1
T-98 calcium-activated potassium channel subunit alpha 1 KCNMAL 1
T-99  muscarinic acetylcholine receptor M4 CHRM4 1
T-100 muscarinic acetylcholine receptor M5 CHRMS5 1

P I 1 S e A w25 AR U o A T R A 0 X 245,
BT AT M 3Rk EE SRR s AR O R, R
Cytoscape 3.2.1 HfFH11#) Network Analyzer 1.2 5347
WRZ8 PR A S H, A X 45 5 B2 0.008, 19X 4% i 1
A& 1.328, T AT R A 2.37. 2R )5 K CytoNCA
WP LARE =3 ok imie (B 3). ikl 3 fis,
ORI B 64 AN 55 (39 ANEE SR 25 Fhopcsi ) i
96 kM. H 35 MEERAZDAERT 2 Mk
Wio S Fh 2. R BRI EL

e T 1N i R AL RTINS Rev Y = R 2SO 2SRV &
F&, MHITZMW® A

N T k20 I B AT - H B R R 2 R R
TR IE IR R, ANBF TR T B s - 4 R Gui i Y
LR (4D, ZNZEA 38 N AL (22 AN R
16 Ffi ), 31 sk AHEAF G RIERL. Hh OBk
HHBREERS Cacetylcholinesterase, ACHE, f§=4) 1]
YEF T IH 4 A% (Parkinson’s disease) B /R /k#EER
J9i (Alzheimer’s disease )« I8 B H#1£2 [ AG (motorneurone
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Fig. 2 Network model of target-disease in Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair

disease ) F it 45 Bk Ifl P4 fiXi 75 Chypoxic- ischemic
encephalopathy ); MEIZ 3214 (estrogen receptor,
ESR1, JE=2) fEH TkJ# (migraine) FIPHZIRTT
PEF (neurodegenerative diseases ). HE7nix L 5 &
TBTTANEE R GE I B SR 9T 07 1)
2.5 ¥BEA PPI KRR HE

PPI M54 61 MEEE 3 MEEREASSM
HAEHD, 348 SFAHEAERESL (B 5), Hhz R 5
HALE F B 3 (mitogen-activated protein kinase3,
MAPK3, E=30). H4IjE/N% 4 (Interleukin-4,
IL4, E=29). MAPKI1 (FE=28). W EH—%
& (nitric-oxide synthase, endothelial, NOS3,
FE=25). PTGS2 (fE=24) Z¥EHEM K, H5H
T B R A BAE TSR, FEMES R TR .
FH UG HEM, IX 8 2 AT AR A A - H B2 G T
R o
2.6 GO EHFEF KEGG RIFBHEEEI

HAT-H B0 RIT BRI 64 MR E R GO
PSR E R R IR 4, RIE P EK/NGIE L AT
20 MR 27 MRS 5 T 5 516 $(42.2%).
15 MERZE TAYRN (23.4%). 10 MEHEZ

5T AT (16%). 9 MELSSE T RNA K&
filg 11 330 7% (14%). 8 NS 2 5T ERKI Al
ERK2 ZeBEHIIE RS (12.5%) Z5. bl s, Ak
ﬁﬁﬁﬁ#ﬁz%ﬂkﬁﬂazﬁjﬁﬁbj/\%ﬁ% FH G,
M0 AT - H 2 06 ] 2 Ji ek 1 7 X s AR Wi R YR
ST -

HAT-H B 250G B 64 MR E 1) KEGG
FRGHERS LRI 5. MR P AR/ NmIEH AT 20
FAUHER: H 11 MEEASS TR 3-F
M- E M B 15 5 (PI3K-Akt signaling
pathway), {03 BCL2. CHRM1.GSK3B. HSP90AB1.
IL6. KDR. MAPKI. MAPK3. NOS3. PIK3CG.
RXRA; F 14 MEEHZY T MEEERAR-Z A
HAEH (neuroactive ligand-receptor interaction), flf%
HTR2A. ADRAIA. ADRAIB. ADRAID. ADRB2,
CHRMI. CHRM3. CHRM4., CHRMS5. CHRNA7.
GABRAI. OPRDI. OPRMI1. THRB. #&/RHAAj-H
B0 B T R Ay R S5 a0 A AR AN [R] AR g AR
rp, X EEEE SR P E A AT AR EAT-H R 2R TR
I (R4 AL o

N T E 0 BT R B AT - H R X IR T RR
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Table 3 Classification of related diseases treated by Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair

75 S B F5 S EA B
A G RN 25 A g 54 sEE 1
1 2 T IR 2 55 Sk 2057 e 2 1
2 T U 1 56 AR 1
3 FIT 295 1 57 TS 270 6L £ 5 20 L K 98 2
4 JEIR 3 58 FE R 1
5 B 1 59 ) 57 98 2
6 i FRURR L 1 60 FAFFE T A 7 1
7 I 95975 B Ik L 1 61 i Fe i AR 1
8 HRAFHE 1973 B 1 B 1 62 45 i 1
9 iii 4 e B 1 sk e 1 63 2 T IR 5 AN PR 1
10 F2 8 U 1 64 Y S Jiog 1
it 65 B Wi s 1
11 S iz e 1 66 HheE 1
12 AEE T Sk e 1 IV R 3 I 4% B R AN R i A G RE ML (1)
13 A U S A g 1 67 ok 1L RS 3
14 SRS 5 68 G R 1
15 /NG i il 3 69 B S 1 2
16 S Ik B A0 P A 1 P s B RN
17 BT 1 70 A JPEE 5
18 B 2 ffu 5 A e 1 71 Y2 B6 = RE 1
19 SRR AR A 1 72 W8 R 8
20 8 P bk B 40 i 1 s 2 73 R 1
21 JEL A T 400 i g 1 74 AR 2L 2
22 AP R AL e AE 7 75 EAiRag g 1
23 LR 2R G by 1 FEAAAT g
24 I P LY 5 e P g 1 76 KA o> SLRE 6
25 A iR 1 77 NS 1
26 LR I R R 1 78 £ R RS 3
27 EY A giih 3 79 R 22590 5| L1 B Th RE P s 1
28 AL 7 80 XUAH 175 2 g 1
29 B B 1 81 B Mz g 1
30 P PE R [ I 1 82 AR SE 3
31 HIA R GRS IR 1 PG RN
32 A5 e 5 83 A 4= A% 6
33 HER2 BHM:48 M A E 1 84 WA 4 AR 45 A 1E 1
34 B 738 8] 8 1 85 = LR 1
35 RNl 2 86 % Rk 2
36 FEAE (2D 1 87 e 3
37 PN 3 W FE AR M S i 1 88 R IR 7% ¥ BRI 6
38 Jili I 1 89 I 2
39 B 2 g 2 90 Shy-Drager £ &1iF 1
40 G REN 1 91 MR PR 1
41 JRE Rt 2 92 B PRI 22955 A8 1
42 Wh R A B AR G R 1 93 IR AT MR 4
43 1 HER 555 R 40 P g 1 94 WAL ST 1
44 182 = B ke 1 95 JE A2 R G0 1
45 ARy Tk JE A g 1 9 IBEME IR 1
46 i G IR 2 97 T S S A PR 1
47 2 1 98 X 1
48 W R R T 2 o WA P T A R 1 AR AR 2% 5
49 FUIR R 8 v e 1 99 FIGIR 2
50 i8] 2 B RGN
51 BEE 1 100 EINER 4
52 JEEIE 2 101 e it o 9 1
53 i 2 102 DGR 1
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T P A R B 55 S B &
103 DR 3 122 B TS 3
104 KA FETE {b 5 123 Jou s R A AT 1
105 JIIK=SVST 8 124 LIS ANEE 2 2
106 B EAK 1 WIRAIH R G
107 IWNIINERYST 7 125 T AR ALAE 1
108 1A 55 8 126 s 1
VPR RS 127 %22 JERER 1
109 BENf 4 128 ARG NERE 5% 1
110 RIE RS 1 129 B T Re v 1
111 WP F A LA E 2 130 P A F1 iR A 1
112 IR R 2 131 X- B PR 1
113 XA R 1 132 HRE XY S 2
114 AHFFR 0 e BH 2 4 i 9 1 133 TR R A UK 1
WL RS UEUR 43 W =45 4
115 LT R 2 134 B 0 4 o 1T S 1
116 ¥ 9 iE P 5 SRR, AERIGIR SSRGS BT L, ATt
117 FHF R SR 5345 1 135 1 2
118 JilZPi5] 2 136 MK 2
J BRFN 7 T 4H 209500 137 JRIE 6
119 B E I 2 W3 PRSI (1) 35 e A 5
120 B 2 138 inErLeil 3
HILP B & R G RN 2 45 2H 25 139 2R 1
121 KA 7 140 BRI SRR 4
Disa16 hypoxic-ischemic
encephdlopathy parkigson's
LTAsH  TARp4s2 . s . e disgse motor
AQRB2 parkingpnian neu@ne
Palke PIKBCG HSPIDAB1 e disease
DIS00I79 Pm::m?“ TR MARKS Huntiggton's peripheral
= o S e disgse OPRD1 HTR2A GSTP1 LDLR r;es -:ns
olp s o _— MAPK3 PPARG ACHE PTGSZ2 di;'eases
gkt - e ml: ple ESR2 MAPK14 ADRB2 CHRM4 icity
e N Il e ol seietost SCNSA MAPK1 CHRNA7 ADRA1E  syndiomes
= DRP4 Disees72 DISWBT3
- JUN ESR1 T2 GSK3B ESR1 CHRM1 ~ ABAT S odeaeneraiive
B O eri@sy 5 cga3 MAGE diseeﬁses
DIS8ES27 FAD
DISaB051 DIS#B1SZ DIS#e4s9 Ath . Er-s d|a “C
Wl e TS CHRM! disgse neur§ath¥'
Make DM oysmoss oy neuropsychiatric
Disuse21 migine Shy-lgager  gisofiers
HIR3A OPRM1 SCK5A syndlome
OPRD1 CHEM4

E3 BAN-HEAMUMERES-EXERMERE
Fig. 3 Network model of core target-disease in Paeoniae

Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair

VEFMLE, AT T 1 35 oy -1 FH A - Y
AR (B 6), ZMERE 79 ANFiE (44 4
MR 31 MERRE SR 4 ZRETEK), Xk
TR 335 MHEAEF R R R BAT-H R4
SFHIE —A ST LA RS0 A, Rl — R it
Z 5 AFMAREER, HAA 280000 2 s P R E
FHFIRE R

B4 {EARS-HERGIKERMEIER
Fig. 4 Network model of target-neural system disease in

Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair
3 g

AHETENS FAT-H B 2% T 363 MEEI 7 A
HENPLARHE BT IS EAR L, AIEAT. HE
HIL e o 24, HOR 2 B s & B s i o)
23 OB=50%. DL=0.18 fik 513 5] 48 ME AL
w0 CHE 424, B2 7). 100 ML R F A
A 230 FiAHIRZR . #LA TR ] ESRT. PTGS2,
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CHRNAT

El5 BA-HEAINATERES PPI R
Fig. 5 PPI network of Paeoniae Radix Alba-Glycyrrhizae

Radix et Rhizoma herb pair against disease

CALM F1 NOS2 H]ge/2& AT -H B 250G Y7 5 1
oD SEER . ESRI = B2 K 2 fid v 98 44 % =
ez, o7 DR AT R4 i #2638, PTGS2 HA W1y
FREMPTEAAE B, R 347 #2241
FHAE SRR FHBE R -AH OGN 2 SNSRI
100 /MR AR AT 45 MEMEAL G, B 3 ANEE

FS73 T AR R TGS I (A s 230 PR 5 64 AR
HEXTRL, B 36 /ML 1 AR A XS LRI o
P EAT - H B AR IE AR AR 2 R R I 25 304
Jii; #5 PPARG 122 2 R 35 4b & (% i 14
(MAPK14) 4R A EEA, A B2 'H Lk
BREBESZ R (ADRB2) FIBKERITEE 11 (CA2) X
JEHR B B EE AR, HE H TR A S A
KISCRRIRIE, T nT DAF AL A FIMLE], JRRetks S
2 F 2GRS IR AR B 3R YT s 2R s AT VEH
FARRE VR A MRS OR, S RiElE-AY,
AT EA IR N 22 LLRTT S 20mAE N 3 (nsk
TR ATBURR R MR . &8 23 2R =
NAEFRE), X5 IR AT 25 5 5z HoAA 77 1
S FH TR PR i xf 230 Fhk
AT ICD-10 2RI, ARG -H B 2555 P k4
(SRR AT VEF TR, PR RGUNE, i
B I AT S 1 Y R 27 2 U S5

PP [ 25 43 #7 35 BA B0 2R (1 2 [ 477E 5 AE FH 9%
R, R—MERMHEERAMLZ. GO LWL
L TR I (AT - H B 24 0] =8 B I 4 3G 5  RNA

x4 BYN-HELY GO £MIEE
Table 4 Top 20 of GO enrichment analysis in Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair

AV R R AT B P1E
2 I N ABAT. HTR2A. ABCCl. BCL2. JUN. ADRAIA. CAT. IL6. 15 2.5X10712
MAOB. PPARG. PDE3A. PTGS2. SLC6A3. SLC6A4. SODI
KRR T HIE 58 ESR1. PPARD. PPARG. PGR. RXRA. RXRB. THRB 7 51X108
RNA & 1 B3 TR AR, ESR1. ESR2. PPARD. PPARG. PGR. RXRA. RXRB. THRB 9 6.4X10®
W el C IS G E A BB Z /K155 HTR2A. ADRAIA. ADRAIB. ADRAID. ESR1. OPRD1. OPRM1 7 1.2X1077
BN S
PR B 5 il 326 HTR3A. CHRM1. CHRM3. CHRM4. CHRMS5. CHRNA7 6 2.0X%X107
MAPK Bk H) IE T FAS. ADRAIA. ADRAIB. ADRB2. AR. IL6. KDR 7 42X107
— MRS RO AT ESRT. HSP9OABI. IL6. OPRM1. PTGS2. TNF 6 43%X107
o} F 1 A i P S BCL2. FAS. GSTP1. MAPK1. MAPK3. MAOB. SLC6A4 7 57%X107
T AU i I R ADRAIA. ADRAIB. ADRAID. CHRM3. PTGS2 5 84X107
IREFERIMLERIS] G R AMEEEZ CHRMI1. CHRM3. CHRM4. CHRMS5 4 15X10°
P R 52 4415 5 1 i
Z4k ABAT. HTR2A. JUN. ADRAIA. CAT. IL6. SLC6A3. SODI 8 1.9%10°6
X B R N ABAT. HTR3A. CAT. GSTPI. MAOB. SLC6A3. SODI 7 2.0X10°
T Al C S G | AR ZBEAEAX CHRM1. CHRM3. CHRM4. CHRM5 4 24X%X10°
ARG T
ERK1 Al ERK2 %1% () 1E 115 HTR2A. JUN. ADRAIA. IL6. KDR. MAPK3. OPRMI1. TNF g8 2.9X10°
o 7 SO IR ) I R BCL2. FAS. GOT1. IL6. PTGS2. TNF 6 3.4X10°
I A WA P TE R T HTR2A. ADRAIA. ADRAIB. ADRAID. PTGS2 5 49X10°
NEZ BN 1G5 MAPK1. MAPKI14. MAPK3. NOS3. TNF 5 49X%X10°¢
2 i ¥ 5 BCL2. ACHE. ADRAIB. ADRAID. AR. CHRMI1. CHRM3. 10 5.6X10°
CHRM4. CHRMS5. PPARD
B FAS. JUN. F7. GSK3B. NOS2. SLC6A4 6 7.0X10°
o ME — I I CAT. F7. ESR1. GSTP1. PTGS2. SLC6A4 6 1.8X10°
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Table 5 KEGG pathway enrichment of Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair

x5 BYN-HEGNRHBRES

A % FE [R5 ¥E P

TS 56 2 ik PIK3CG-MAPK1.ACHE.CHRM5.CHRM4.CHRM3.CHRM1.BCL2. MAPK3. 10 3.43X107
CHRNA7

M IEVERA-Z A H OPRMI1. ADRB2. CHRMS5. GABRA1. CHRM4. THRB. CHRM3. CHRMI. 14 4.24X107

fEH ADRAIB. ADRAIA. CHRNA7. ADRAID. HTR2A. OPRDI

WERERAE 5l OPRMI. PIK3CG. HSP90AB1. MAPKI. JUN. MAPK3. ESR1. NOS3. ESR2 9 1.68X10°

T EREpUEl CHRMS5. ADRB2. CHRM3. CHRM1. ADRAIB. ADRAIA. CHRNA7. NOS3. 11 2.30X10°
NOS2. ADRAID. HTR2A

TNF {5 58 % PIK3CG. MAPKI1. IL6. TNF. PTGS2. MAPK14. JUN. MAPK3. FAS 9 3.03X10°

RS 5 iE % PIK3CG. MAPK1. TNF. MAPK14. BCL2. MAPK3. ABCC1. NOS3. OPRDl 9 7.15X10°¢

VEGF 155 10 &% PIK3CG. MAPKI. PTGS2. MAPK14. MAPK3. NOS3. KDR 7  1.18X10°°

LU S R MAPK1. ADRB2. MAPK14. BCL2. MAPK3. ADRAIB. ADRAIA. SCN5A. 9 2.00X107

eSS ADRAID

EFLRE5IEEE PIK3CG. MAPK1. MAPK14. GSK3B. MAPK3. ESR1. ESR2 7 2.86X107

5-FR ol Re o fih MAPKI. PTGS2. SLC6A4. MAPK3. PTGSl. MAOB. HTR3A. HTR2A 8 4.02X107

FORARE RE 5@ PIK3CG. MAPK1. THRB. RXRB. RXRA. GSK3B. MAPK3. ESRI 8 5.06X107

¢GMP-PKG 15 5% MAPK1. ADRB2. MAPK3. ADRAIB. ADRAIA. PDE3A. NOS3. ADRAID. 9 5.32X107
OPRDI

NOD FEZAK(E 5%  HSP9OAB1. MAPKI. IL6. TNF. MAPKI14. MAPK3 6 1.07X10*

HIF-1 15518 PIK3CG. MAPKI1. IL6. BCL2. MAPK3. NOS3. NOS2 7 1.57X10*

T 4 2 AR A5 5 i PIK3CG. MAPKI. TNF. MAPK14. JUN. GSK3B. MAPK3 7 1.96X107*

Toll ¥ Z4R15 5 il % PIK3CG. MAPKI. IL6. TNF. MAPK14. JUN. MAPK3 7 2.70X107*

MAEFRHFTFESEYE PIK3CG. MAPKI. MAPK14. JUN. BCL2. GSK3B. MAPK3 7 527X10%

PI3K-Akt {55 i@ PIK3CG-~ HSP90AB1. MAPKI. IL6. CHRM1. RXRA. BCL2. GSK3B. MAPK3. 11 6.15X10™*
NOS3. KDR

i S =T PIK3CG. IL6. TNF. GSK3B. NOS3. PTPNI 6 222X1073

FceRI {5 5 10 % PIK3CG. MAPKI1. TNF. MAPK14. MAPK3 5 264X103

neuroactive
ligand-@ceptor

interaction
GEeCERCE 0G5
GE2 Ge27
GE41 Ga4
GE=23 CFR}/L’(DRCHR‘B w6 GE=37
GG3 CHRMS CHRM1 GE31
CHRNA7 Al
Gas CHRNA; DRB2 G
GABRA1 ADRAID
Ge3 .
SLCBAS e
G o4
MAPK? HSPo0AB1
serotogerglc G6 i EI3K Akt
synapse OPRD1 B§2 BS:3 ADRATB sign@ling
car G2 pathway
OPRM1 ADRALA
Ge:s o1
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THR3 TGSt
GE20 GG
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@28 3 ; G4
2 BCL25guacRXRA 2
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Fig. 6 Network model of ingredient-target-pathway in Paeoniae Radix Alba-Glycyrrhizae Radix et Rhizoma herb pair
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