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Study on therapeutic mechanism of different ratios of Rhei Radix et Rhizoma,
Aurantii Fructus Immaturus and Magnoliae Officinalis Cortex from “traditional
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Abstract: Objective To analyze the reasons for the differences in the mechanism of action of Dahuang (Rhei Radix et Rhizoma),
Zhishi (Aurantii Fructus Immaturus) and Houpo (Magnoliae Officinalis Cortex) due to different dose ratios from the factors of

traditional Chinese medicine(TCM) dose and component content. Methods Through the public data platform, the TCM dosage, key
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chemical components and content determination of Rhei Radix et Rhizoma, Aurantii Fructus Immaturus and Magnoliae Officinalis
Cortex were collected, as well as the targets of each component. Identifying the key targets of Houpo Sanwu Decoction for treating
gastritis, Xiao Chengqi Decoction for treating intestinal obstruction, and Houpu Dahuang Decoction for treating inflammatory bowel
disease through network pharmacology and protein-protein interaction (PPI) network analysis. The dose and component content of
TCM were added, and the target-controlled force was calculated from “Chinese medicine-component-target”. The effect of dose and
component content on target sequencing was analyzed, and gene ontology (GO) function and Kyoto encyclopedia of genes and genomes
(KEGQG) pathway enrichment analysis were performed on the core targets before and after control. The top five targets were screened
and molecular docking was performed with the key components. Results A total of 18 key components and 246 drug targets were
obtained, which intersected with disease targets for gastritis, intestinal obstruction, and inflammatory bowel disease, yielding 217, 200,
and 219 targets, respectively. Observing the results of target control force, it was found that target genes such as prostaglandin-
endoperoxide synthase 2 (PTGS?2), estrogen receptor 1 (ESRI), peroxisome proliferator activated receptor gamma (PPARG) and cyclin
A2 (CCNA2) showed significant changes in ranking before and after control, which may be potential key genes. They are involved in
pathological changes such as intestinal motility, gastric mucosal barrier function, and inflammatory responses through proteoglycans
in cancer, interleukin-17 (IL-17), tumor necrosis factor (TNF), and endocrine resistance signaling pathways and other pathways.
Molecular docking results showed that PTGS2 had the lowest binding energy (—5.68 kcal/mol) with aloe emodin, and the binding was
stable. Conclusion After considering the dosage and component content of TCM, the analysis of the differences in the impact of
targets due to different ratios of Rhei Radix et Rhizoma, Aurantii Fructus Immaturus and Magnoliae Officinalis Cortex from the “TCM-
component-target” perspective provides a new approach to explore the dose-effect relationship of TCM formulas.

Key words: dose-effect relationship; target-controlled force; mechanism of action; Rhei Radix et Rhizoma; Aurantii Fructus

Immaturus; Magnoliae Officinalis Cortex
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Fig. 1 Flow chart of this study
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Table 2 Content of key chemical components
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Table 3 Topological parameter of intersecting genes

PRI BC cC DC
R 0.001 0.528 39
J 5 RE 0.001 0.546 41
RRENE 0.001 0.526 38

FRF BB S EE, FEA=WEinir B R
i, SEFERANA A IS H A2 (cyclin A2, CCNA2)
HEF e 78 AT &5 3 A, ARAIRELS 75 s A
HMAA%&-6 C(interleukin-6, IL-6) HEFHEE 2 [f%
ZH 18 0, BIEEIR 16 7. INERSHIETT AHE
FELES, I RIMER 2 524K 2 (estrogen receptor 2,
ESR2) HFFH 67 fiTtE% 3 A, ZILIEIL 64
fr; Jun JFUESER (JUN) HEFFHES 9 MiFE% 2 20
AL, BRALIE LA 11 47 JEAN KRB 1R YT RIETE 7w
[, $EJE[R ESR2 B158 70 Mt A5 S A, AR AbR
i 65 75 IL-6 HEF HI5E 2 A FE A 14 61, ABALIE
JEiE 12 fi. WHFCIERIL, SMAD FKEH G 2
(SMAD2) « ¥ AR KX AREHME 8
(cysteinasparate protease 8, CASPS) ZH0EFLIK A5
HEFe oA, AIRE SRR D, 25 E AR
IE R K. AN, BISIRE AL R &
2 (prostaglandin-endoperoxide synthase 2, PTGS2)
15 3 TPRIT IS, HERPARALIRRE Y 1 4L, 520/,
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Table 4 Calculation results of regulatory effect of Houpo Sanwu Decoction on intersection targets of gastritis

HH A FEAEHE TCF TCF Hi7 AR
PTGS2 107 21 4316.169 1 120
ESRI 109 18 3 557.988 2 116
CCNA2 52 78 3420.996 3 175
PPARG 113 17 3326.472 4 113
ESR2 55 70 3326.472 4 166
GSK3B 99 25 3 087.987 6 119
CASP3 128 8 2901.879 7 11
INF 146 1 2520.279 8 17
MAPK14 70 46 2356.737 9 137
CDK2 64 55 2356.737 9 146
AKTI 143 3 2238.270 11 18
PRKACA 64 55 2222.685 12 143
BCL2 129 7 1658214 13 16
CTNNBI 120 10 1 651.110 14 14
MTOR 98 26 1 632.330 15 19
CASP9 82 36 1 632.330 15 121
ILIB 131 5 1 550.544 17 112
1L6 144 1514.124 18 116
FOS 109 18 1 507.020 19 11
CDK]1 56 69 1 505.880 20 149
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Table 5 Calculation results of regulatory force of Xiaochengqi Decoction on intersection targets of intestinal obstruction
B FEAE EAEHEF TCF TCF /7 AR
PTGS2 108 18 2269.107 1 17
ESRI 107 20 2 248.311 2 118
PPARG 110 16 1574364 3 113
ESR2 55 67 1574364 3 164
GSK3B 98 25 1431.273 5 120
CASP3 125 8 1245.165 6 12
TNF 141 1 1016.205 7 16
MAPKI14 70 45 992.523 8 137
CDK2 63 55 992.523 8 147
PRKACA 61 58 858.471 10 148
AKTI 139 829.590 11 18
BCL2 126 689.904 12 15
CTNNBI 119 682.800 13 14
MTOR 96 27 664.020 14 113
CASP9 81 36 664.020 14 122
CDKNIA4 82 34 618.261 16 17
VCAMI 66 49 585.522 17 132
PIK3CG 41 79 578.562 18 161
MYC 115 13 475.170 19 16
JUN 119 9 464.634 20 a8

=6

BAKESMERTREMEMBERZELRIBENNITEER

Table 6 Calculation results of regulatory effect of Houpo Dahuang Decoction on intersection targets of inflammatory bowel

disease
LA EE EAEHT TCF TCF )% AR E
PTGS2 108 20 4101.090 1 119
ESRI 109 18 3479.988 2 116
CCNA2 52 78 3274.500 3 175
PPARG 113 17 3136.714 4 113
ESR2 55 70 3132.714 5 165
GSK3B 100 25 2 945.926 6 119
CASP3 129 8 2 662.764 7 11
TNF 147 1 2 357.484 8 17
MAPK14 70 46 2 356.926 9 137
CDK2 64 55 2 356.926 10 145
PRKACA 64 55 2 155.848 11 144
AKTI 144 2 101.410 12 110
ILIB 131 1 581.696 13 17
IL6 144 1527.066 14 112
BCL2 130 1 524.906 15 18
FOS 109 18 1516.410 16 12
CTNNBI 120 10 1514.250 17 17
CCND1 101 23 1 488.240 18 15
MMP3 58 65 1 488.240 19 146
CDK1 56 69 1 488.240 20 149
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fr, L P<<0.01 izt oo fe izt i % (J& 5. 6).

£7 FHWADCHTCF FUBHRESH
Table 7 Median and aggregate number of DC and TCF of

each intersecting gene
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HAE @AY S AR R, A=
WA IRIT BRI, IL-17 {558 EHET 2 20 A F
BE T AL, RIUETE R AR CRZ T 5 RS I
HEP A 5 MR 10 7 NS HIEIT e H
i, M IASEIR ¥ (tumor necrosis factor, TNF) 13
FEBRHTHE 18 AR 106, LMHRES
PG A 4 BEARER 7 AL JEANKIZIRTT SE
BERH, IL-17 15 S8 28 21 256 6 4,
TR MM EE 1 R 3 A, RN, JEAb
=WEIRTT B R AR SIGIEIT R LR AN K R
VHRTT RAETE IR B -5 08 PR I ACHE IR A S i

] DC TCF E£E51 £452 o . o -
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BP-biological processes; CC-cell component; MF-molecular function; A, D-GO and KEGG bubble plots of gastritis; B, E-GO and KEGG bubble plots of

intestinal obstruction; C, F-GO and KEGG bubble plots of inflammatory bowel disease; same as fig. 6.
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#4518 GO (A, B, C) f1KEGG (D. E. F) EESS0E
Fig.5 GO (A, B and C) and KEGG (D, E and F) enrichment analysis bubble charts for set 1
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Fig.6 GO (A, B and C) and KEGG (D, E and F) enrichment analysis bubble charts for set 2

*8 EHNZ=5ATT B RIXEE S KEGG EEBREHRF
Table 8 KEGG enrichment pathway and ranking of key targets of Houpo Sanwu Decoction in treatment of gastritis
A A & G N 2% 2 BT B2 T AN
hsa04933 IR H KAEH Y AGE-RAGE 15 ‘518 3 1 12
hsa05200  J&fiEiE i 1 2 11
hsa05417 BB 5 3Nk FEE{L 6 3 13
hsa05210 45 E e 2 4 12
hsa05163 A 41 s B kgL 9 5 14
hsa05161  ZBF % 4 6 12
hsa04657  1L-17 558 % 20 7 113
hsa05205 ik A )R SR B 7 8 11
hsa05212  JEE RS 8 9 11
hsa05167 Rk Fh PRI AH DR 2 B Ik e 5 10 15

3.6 HTXTIE

K IR - R

W2 AR

FE T 5 AL H o RS AN REEER . PSR R
JEANE . KEERE 6 ML PTGS2. MEBER 2 1
(ESRI). CCNA2. i Ll A G T YIHGE 521K v
(peroxisome proliferator activated receptor gamma,

PPARG).ESR2. ## J5i & H I 3B( glycogen synthase

kinase 3B, GSK3B) 73l AT 1 X4%, 456 Rk
N, AR R ER (2 (A 4 Gt Aa e 45 SRR,
F R S S ST, ot PTGS2 585 K&
B BAREE A6 (—5.68 keal/mol, 1 kcal=4.2kJ),
PORME Z A i (R 1D. o FX#E
7, PTGS2 FIF 25 K R AEH %M (histidine, HIS)
39, FBEEIR (cysteine, CYS)47 FIHZ R (glycine,
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RO NERRIHETTHEERXFEE S KEGG ERBEEHFIER
Table 9 KEGG enrichment pathway and ranking of key targets of Xiaochengqi Decoction in treatment of intestinal

obstruction
pliks bR L5 N 2% 25 B 244 T LS I EEe 350 AL

hsa04933 PR I K AEH ) AGE-RAGE {5 518 % 3 1 12
hsa05200  FEHE(E 5@ H 1 2 11
hsa05210 4B 2 3 11
hsa05417  JIE 5 3K FERE{L 6 4 12
hsa05167 IV PR AH DSR2 s 2 Ik 5 5 0
hsa05163 A E 4t 2 ik 4 8 6 12
hsa05161  ZHUT % 4 7 13
hsa04668  TNF {5 5 % 18 8 110
hsa05212 gl 7 9 12
hsa01522 Py 4rilb kst 12 10 12

R10 ENKREFET REMEROXERLS KEGC EREBEHFIFR
Table 10 KEGG enrichment pathway and ranking of key targets of Houpo Dahuang Decoction in treatment of

inflammatory bowel disease

W Bl LG8 I 245 25 B 24T AR R AR A B
hsa04933 i JRIF I ROEH ) AGE-RAGE 15 518 B 3 1 12
hsa05417 BB 5 3Nk FEE{L 5 2 13
hsa05200  FEfE(E 5 I8 B 1 3 12
hsa05210 45 E 2 4 12
hsa05163 A B4 Hu s B3 B e 7 5 12
hsa04657  IL-17 {558 21 6 115
hsa05161  ZAIfF4 6 7 11
hsa04668  TNF {55 il % 19 8 11
hsa05205 e A 1) B 1 SR A 8 9 11
hsa05212 R 9 10 11

R11 DTFIENEFE
Table 11 Binding energy of molecular docking

#5468/ (keal-mol ™)

(Pubz/il D) PTGS2 ESRI CCNA2 PPARG ESR2 GSK3B
(PDB ID 5F19) (PDB ID 4XI3) (PDBID 7MKX) (PDBID8WFE) (PDB ID5TOA) (PDB ID 6GN1)

FHIEANG (72303) -3.07 -3.25 -3.59 —-2.83 -4.17 -2.66

KI#E (3220) —4.67 -3.98 -3.32 -4.89 -3.36 -2.57

FEERIEER (10207) -5.68 —4.60 -3.12 -3.10 —-4.23 -2.79

JEANEY (72300) -2.63 -3.33 —2.64 -4.00 -2.88 -2.88

KIEFER (10168) -3.09 -4.16 -3.46 -3.49 -2.33 —2.42
GLY) 135 fsRFEALIE st (B 7). BB TR o T S R R, 43T
4 g JEAN =016 97 B R NSRBI TT i BELATE A

AW FCEL I TCF DSBS EME Sy KEZIRIT RN RAE FIALEIEEAT 28T, KB
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SEIE | FIER 4K

LA

7 PTSG2 5SXEZHIHNTXHEE
Fig. 7 Molecule docking diagram of PTSG2 and emodin

EHEFERR)G, ERH LG M 2B 24
IR . fEMEGRIL 2P, JRAN=Y)izia)T B
R ARSI IGEE . JEFNKR IR YT RAETE
Fapdvs = EIE I 520 TNF . IL-6+ & FH#5 B1 (protein
kinase BI, Aktl). P53 J&[A (cellular tumor antigen
p53, TP53). &5 F-HxiG KT 3 (signal
transducers and activators of transcription 3, STAT3)
SRR, PERHTRE. mEh I E AR AEW
Je MRS SR FERE AL (5 Sl . (HIE I I
T3 ETCIEHER X 3 KBRS JEANRYT 3 A i)
TERINLEIZE S . MHEPAHEMRY S 'S, &
Fh =iz 69T B 4 %M PTGS2. ESR1. CCNA2 %%
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Bs NGRS IT LM PTGS2. ESRI
PPARG % #0525, 1EFT TNF. W r ik se(s il
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B AE MR B2, ESR1 5 IR i s i Fs FO 26
Bt U AH B0, ESR W] BEIE R FEma 4 s 1% A0
I NS GHRHRK AR EBY. PPARG #id 2 5
AL JONE SN 5 2 T A B B A0, 4 fy
J & NASE «

BEAh, AHTIE KIS B & B R
J&, BEIRIEIEREF B AGE-RAGE 15 51l % K%
BEAEH, RIEF=7697 B R INVRBIET
JREREL S JEAN K376 7 S AEPE o B S B A5 5 1
H. RAGE M0 T Refilvi B 70 e F0 55 73 W5 5 4%
5, IRIZAZUGORE S NA 11523, AGE-RAGE 155
A ) S O T AE 3 B B B bR ) BERRAG, 3t
T B e T4 TR il A RER. SR 1M
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AERE, FFRE AL TR 2558 A & AR
W vE H AR FIALE, 7R — DR P ST SRIE
5 iR

AR FA M 2% 2538252777, 51 N TCF, 181
FREP AR RN 'R R G R =G
TR R ADNAERSIBDIEIT IR BN HIRIT R
JiE PE B 99 O /E - WL . PTGS2. ESR1. PPARG.
CCNA2 540 i ] GRSV A 1 22 S OB [ o i e
SE AR RS, IL-17. TNF. WA IMRHLE S
BEigr S 5piEias). BEEFRINEE. RIEKR
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