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Study on the drug rule of ancient prescriptions in the treatment of
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Abstract : Based on data mining and network pharmacology technology, this study summarized the prescription medication rule
of ancient doctors in the treatment of AS,and analyzed the drug pairs with the highest frequency of occurrence through net-
work pharmacology,to clarify their pharmacological mechanism,and to provide some reference for clinical medication. The key
fields of “bi” , “ridge pain”,“big hunchback” and “rounded hunchback” were searched in the scientific database of TCM,
and then the ancient prescriptions were screened , statistically processed , association rules and systematic cluster analysis were

conducted. Then , using network pharmacological analysis method , the pharmacological analysis was carried out on the high fre-
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quency drug Radix Angelicae Biseratae-Saposhnikoviae Radix ( RAB-SR) ,to clarify its composition, target. action pathway ,
etc. The results indicated 179 ancient prescriptions are screened out,and 205 Chinese medicines are counted. Twenty-seven
Chinese medicines with the use frequency =1% are Eucommiae Cortex, Cinnanmomi Cortex, and Saposhnikoviae Radix,
etc. ,mainly including drugs to tonify deficiency, drugs to promote blood circulation and remove blood stasis, drugs to clear
heat , drugs to relieve symptoms and drugs to dispel wind dampness. A total of 35 drug combinations with the occurrence times
=20 was obtained by association rule mining,among which the occurrence times of RAB-SR was the highest. High-frequency
medicine to RAB-SR network pharmacology analysis results show that RAB-SR contains 21 active ingredients, corresponding
targets for 237 ,including Beta-sitosterol and Wogonin etc. They might be RAB-SR key components in the treatment of AS;The
core targets of drugs acting on diseases include 17 targets such as L6, TNF,NOS3 ,PTGS2 and CXCL8. GO enrichment analy-
sis and KEGG pathway analysis showed that the core targets were involved in multiple processes such as inflammatory re-
sponse and cell response to lipopolysaccharide ,and acted on AS through multiple pathways such as TNF signaling pathway,
Toll-like receptor signaling pathway and NF-xB signaling pathway. In the treatment of AS,ancient doctors mainly adopted the
TCM characteristic treatment of tonifying deficiency,and simultaneously treating the symptoms and root causes of the disease
by relieving the surface and clearing heat, promoting blood circulation and removing blood stasis, removing wind and removing
dampness, which provides clinical reference value for further application of TCM in the treatment of AS. Network pharmacolo-
gy analysis showed that RAB-SR medicine for the Beta-sitosterol and Wogonin, possibly through IL6 , TNF, NOS3, signaling
pathways in the role of PTGS2, CXCL8 targets such as TNF, Toll-like receptors signaling pathways, NF-xB signaling path-
ways,such as multiple access,so as to play to the role of the treatment of AS,shows that TCM to treat disease for the charac-
teristics of composition, multiple targets ,multiple pathways, also for the subsequent further experiment provides theoretical ba-
sis and clinical application.

Key words : data mining;network pharmacology; Radix Angelicae Biseratae-Saposhnikoviae Radix;ankylosing spondylitis
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18.0 J% SPSS Statistics 20. 0 {45k 155 45 v 24 347
BRI RN R G R AIHT, Fe i R 2 2 4 5k
TP AT AL R .
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Table 1  Statistical table of TCM with frequency=1%
Drug Count  Frequency( % ) Drug Count  Frequency (% )
It*tﬁlolmmiae Cortex(EC) 70 4.10 Asari Radix etéﬁlﬁléizoma( AReR) 2 1.70
?irﬁzanmumi Cortex(CC) 69 4.04 Radix G{;ig( RG) 28 164
géﬁhnikoviae Radix(SR) 64 3.7 Atractylodis Macrocelil}jjae Rhizoma( AMR) 24 1.41
j-\':c?ffranthis Bidentatae Radix( ABR) 63 369 Dioscoreae spongi%i Rhizoma( DSR) 24 L4l
i?e“c&e Sinensis Radix(ASR) ol 357 Radix Astragali i%edysari( RAsH) 23 1.35
glirrhizae Radix et Rhizoma( GReR) 58 3.40 Dipsaci %ﬁa DR) 23 .35
Q}I‘im‘iong Rhizoma(CR) » 3.22 Fructus T’I;Ejfae( FP) 2 1.29
iiilﬁix Angelicae Biseratae (RAB) >3 310 Rehmannt:&fdix( RR) 2 1.23
l/ﬁiiti Lateralis Radix Praeparata ( ALRP) 44 238 Zingiberis }Iﬁmma( ZR) 20 117
E}i Cocos Wolf(PCW) ¥ 2. 28% Gentiana Macrf}ﬁla Pall(GMP) 19 L
%fiheris Rhizoma Recens( ZRR) 3 2 Foenicul/ij \Eﬁus( FF) 19 L
fi:fniae Radix Alba(PRA) % 176 Radix Salviaeﬁ?ﬁion}lizae( RSM) 18 1.05
iiifptelygii Rhizoma et Radix(NReR) 30 1.76 Cislanchfiiﬁfba( CH) 18 1.05
iﬁiﬁmiae Radix Praeparata( RRP) 2 1.70 ;‘ju: 991 58.06
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Table 2 Statistical table of TCM taste, property and channel tropism

Taste Count Frequency(% ) Drug property Count Frequency( % ) Channel tropism Count Frequency( % )

¥ 101 29.97 b 72 35.12 i3 110 21.19

H 93 27.60 S 43 20.98 =3 78 15.03

o 90 26.71 £ 35 17.07 Ji1 78 15.03

54 26 7.72 [GES 23 11.22 H 71 13.68

i3 12 3.56 T 15 7.32 Jili 63 12. 14

b 8 2.37 # 11 5.37 O 56 10.79

% 7 2.08 b 4 1.95 W 30 5.78

FHh 1 0.49 B 20 3.85

FFE 1 0.49 it} 7 1.35

NG 3 0.58

= 2 0.39

ye) 1 0.19

=3 AR KGR
Table 3 Statistical table of TCM with efficacy
Efficacy Count Frequency (% ) Efficacy Count Frequency (% )
2 39 19.02 Wik 24 8 3.90
T AL 2y 23 11.22 YETRZG 6 2.93
T 21 10.24 1Mz 5 2 44
iRy 18 8.78 Yeag A HUEEEZY 4 1.95
FERIR 245 13 6.34 AR 3 1.46
IR 1T i 2 12 5.85 A 2 0.98
B2 12 5.85 0K i 25 1 0.49
L2y 11 5.37 Bk 1 0.49
ESiER] 8 3.90 HEZ 1 0.49
FlK B2 8 3.90 k2 1 0.49
PR 8 3.90
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Table 4 Drug combinations with frequency =20

FF5 YAEE R FFe ik iRy B
No. Drug combination Count No. Drug combination Count
1 RAB-SR 42 19 RAB-CC 24
2 ASR-CC 41 20 ALRP-ABR 24
3 EC-ABR 40 21 SR-ZRR 24
4 EC-CC 38 22 PCW-CC 24
5 CR-SR 37 23 CR-ABR 23
6 SR-CC 37 24 RAB-ABR 23
7 CR-RAB 36 25 EC-PCW 23
8 ABR-CC 36 26 ASR-RAB 22
9 SR-ABR 31 27 SR-ALRP 22
10 ASR-SR 30 28 CC- AReR 22
11 CR-ASR 29 29 CR-EC 22
12 ASR-ABR 29 30 RAB-EC 21
13 ASR-EC 29 31 ASR-AReR 20
14 EC-SR 29 32 EC-ALRP 20
15 CR-CC 27 33 SR-NReR 20
16 SR-AReR 27 34 EC-RG 20
17 ALRP-CC 27 35 SR-PCW 20

18 PCW-ABR 25
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Fig. 1 TCM’s tree of clustering diagram
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Fig. 2 Network diagram of drug association
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Table 5  Analysis of association rules of TCM

F5 FL SCRPRE B FETIRE

No. Association rule Support degree( % ) Confidence degree( % ) Upgrade degree
1 ASR .SR—CC 16.76 90.00 2.33
2 AReR—SR 16.20 93.10 2.60
3 AReR ,CC—SR 12.29 95.45 2.67
4 ASR ABR ,CC—SR 12.29 90.91 2.54
5 ASR \ABR ,SR—CC 11.73 95.24 2.47
6 AReR ,ASR—SR 11.17 90.00 2.52
7 AReR (ASR—CC 11.17 95.00 2.46
8 AReR EC—SR 10. 61 94.74 2.65
9 AReR (ASR ,CC—SR 10. 61 94.74 2.65
10 AReR ,CR—SR 10.06 94.44 2.64
11 AReR ,ABR—SR 10. 06 100. 00 2.80
12 AReR (ASR ,SR—CC 10. 06 100. 00 2.59
13 CR .ASR SR—CC 10. 06 94.44 2.45

1.2.5 $#HEF 54

STE A A 24 W FH SPSS Statistics 20. 0 #4347
KT8, 25 5 B8 KMO {24 0. 67 >0. 5, Bartlett
BRIV R0 (6 4 351, H P {5 <0.05, 25 5% ik
& RUABEE BA B AR AT T
Mo FET7 P R i KT 22 15 e i o0 A, 45 115 2
9 AT, BEA 9 AR T, H Ry 22 5Tk RN
64.25% , thieAT & (LI 3) AT LU H, AR 9 7
Zla & ET %, fat K JE e
2GR 1 R (L3R 6) | =2 AR R e 2 1
MR BRI A TG (WRT)  B5 ™
AT (LK 4) .

§§ 71 {ti Eigenvalue

It

T T
234567

O PP T 1 L R A F e e
8 9 1011121314 151617 181920 21 22 23 24 25 26 27

4+ §{Component number

3 FHRAFANEAE
Fig. 3  LithotriPsy by factor analysis of TCM

R6 B (ERME=1% ) WIER B2 ERER
Table 6 Rotational component matrix of high frequency TCM (frequency =1% )

43 Component

2
Drug 1 2 3 4 5 6 7 8 9
EC 0.678 0.135 0.217 0.118 0.117 0.142 0.024 0.132 0.260
cC 0.461 0.044 0.068 0.389 0.349 0.025 0.109 0.056 0.167
SR 0.357 0.654 0.159 0.009 0.226 0.009 0.251 0.026 0.154
ABR 0.574 0.055 0.123 0.006 0.117 0.420 0.194 0.210 0.068
ASR 0.157 0.119 0.007 0.776 0. 060 0.091 0.278 0.026 0.064
GReR 0.231 0.376 0.122 0.242 0.286 0.134 0.141 0.494 0.277
CR 0.045 0.775 0.090 0.233 0.011 0.054 0.054 0.022 0.030
RAB 0.059 0.816 0.121 0.061 0.029 0.101 0.054 0.022 0.149
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2:5% 6 ( Continued Tab. 6)

{43 Component

Ezik7|
Drug 1 2 3 4 5 6 7 8 9
ALRP 0.175 0.068 0.227 0. 144 0.716 0.055 0.170 0.112 0.064
PCW 0.527 0.001 -0. 060 0.120 0.185 -0.047 0.277 0.425 0.138
ZRR 0.074 -0.061 -0.295 0.106 0.352 0.044 0.540 -0.036 -0.337
PRA 0.112 0.264 -0.107 0.370 0.171 0.212 -0.097 0.242 -0.459
NReR -0.102 0.296 0.058 0.004 -0.068 0.022 0.771 0.008 0.005
RRP 0.288 0.129 0.187 0.540 -0.084 0.132 -0.289 -0.020 0.124
AReR 0.500 0.316 -0.205 0.261 0.267 0.176 -0.054 -0.045 -0.070
RG 0.127 -0.024 0.046 0.557 0.032 0.088 -0.253 0.428 0.111
AMR -0.091 -0.015 -0.205 0.131 0.727 0.002 0.116 0.202 0.060
DSR 0.075 0.046 0.281 0.112 0.090 0.727 0.013 -0.062 -0.208
RAsH -0.091 0.147 0.006 0.198 0.443 0.502 0.367 0.114 -0.067
DR 0.527 0.183 0.270 0.106 -0.003 -0.070 -0.064 -0.313 0.065
Fp 0.092 0.214 0.617 0.013 -0.139 0.108 -0.030 0.108 -0.236
RR 0.058 0.003 0.118 0.017 -0.045 -0.073 0.032 0.765 0.046
ZR 0.118 0.137 0.072 0.014 0.147 0.019 0.09%4 0.163 0.767
GMP 0.642 0.342 -0.175 0. 146 0.174 -0.104 -0.161 -0.016 0.214
FF -0.090 0. 166 0.656 0.321 0.130 0.124 0.024 0.072 -0.044
RSM 0.074 0.058 -0.186 0.082 0.074 0.787 0.062 -0.055 0.198
CH 0.090 -0.063 0.770 -0.108 0.172 0.076 -0.003 0.064 0.151
R BEHANETFINES
Table 7 Factor analysis combination of high frequency TCM 10
m&m <
NGRS KM & 05 g o
N . . . Lol PRA  AReR
Common factor Factor analysis combination z RasHO o © Cone
g TG
£ oo oS o
CF1 EC ,ABR ,PCW DR .GMP g oomn, Ro O MBREC
« (g
CF2 SR .RAB S s
CF3 FP . FF CH
1.04
CF4 ASR RRP RG o e as
o 05 ° aent®
, M1 Com ey com®®
CF5 ALRP  AMR Ponen | WY
cro DS RASIL M B4 EEEFH S E S E
CF7 ZRR .NReR Fig. 4 Rotation space component diagram
CF8 RR of factor analysis of TCM
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PAF B TR o Z G iRYE LA B 2 8l
ZH(ADME ) , ¥ B AL & W IR A= 99 1 FH B2 (oral
bioavailability, OB ) 52 24 4 ( drug like, DL) 1% 15
PEREAY, L OB =30% F1 DL=0. 18 ik 554, 3k
AR - B AT RO o3 o SRS R TCMSP £ P
R AT U5 WA FEE A, IR UniProt 4 2 X}
AT O SR AT R AR HEAL AL B, 5 SRR
ARG 21 A (IR 8) |, Hrboplid A0 7 KA B 1k
G383 A MR IS A 237 4>, I UniProt
B R AT R 24 A AL AL B K 5 5 A Cyto-

scaPe 3.6. 0 AR 3% -Biy XU 433 R 1) 4%
IO S) 4R om0 102 A4, 35 i 535
Z B 3R 7R 18535 1 A A 22 18] B9 AH B AR G
F,HERKAMRE 44, B/ANABER 1, FEH
FEEDN 5. 039, J& {6 HE 44 B w8 1 i 4 o DB 3%
(wogonin ) | B-7 8§ % ( beta-sitosterol ) | i # ¢ &
( phellopterin) il 5-0- ! 3 4 iy B] K Fi ( 5-0-methyl-
visamminol ) , & B3k $E4L 5 W) 2 i -l KA 7 5
PEBAE R Y FEBE PERLSY o

x8 WME-BIRBHHS
Table 8  Effective components of RAB-SR

Source MOL ID Molecule name > H ubaem cleewar olecwar
OB(% ) DL CID formula  weight
RAB  MOL003608 T O-Acetylcolumbianetin 60. 04 0.26 161409  C,oHsO5  288.32
RAB  MOL004777 Angelol D 34.85 0.34 44144314 CyHy0, 376.44
RAB  MOL004778 UXOChrOHEE(HI_ f_ VT)R; fn .:31 h?ﬁt‘ii’l"]“ (_lZ_)(-Z_-r;Z[:;gjiift:Z-enoale 46.03 0.34 10362168 CyHyuO, 376.44
RAB  MOL004780 FIEAIE Angelicone 30.99 0.19 616303  C,oH 05 288.32
RAB  MOL004792 AR5 Nodakenin 57.12 0.69 73191 CyHp 04  408.44
SR MOL000173 I % % Wogonin 30. 68 0.23 5281703 C,sH;,05 284.28
SR MOL000359 2 5§ Sitosterol 36.91 0.75 12303645 CyuHs,0 414,79
SR MOLO003588 BIRK {12 Prangenidin 36.31 0.22 69502  C,H,0, 270.3
SR MOLO11749 PHAZE NS PhelloPtorin 43.39 0.28 - - 300. 33
SR MOL001494 - \-6 ,9- 45 B2 2.l Mandenol 42 0.19 5282184 CyuHi0, 308.56
SR MOLO11747 i Ledebouriellol 32.05 0.51 - - 374.42
SR MOLO11740 Divaricatol 31.65 0.38 - - 334.35
SR MOLO011737 Divaricatacid 87 0.32 - - 320.32
SR MOLO013077 LEALRTHIZ Decursin 39.27 0.38 442126 CpyHyO5  328.39
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Fig. 6 “Drug components-disease” core targets
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equal to 54 ;The red represents targets with degree values greater than 93 ,BC greater than 0.011 ,and CC greater than 0.453.
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Fig. 9 Diagram of gene-pathway association
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