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Compatibility characteristics and epitaxy analysis of Ziziphi Spinosae Semen-
Polygalae Radix herb pair based on data mining of ancient and modern TCM
prescriptions
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Abstract: Objective To study the compatible characteristics of Suanzaoren (Ziziphi Spinosae Semen, ZSS)-Yuanzhi (Polygalae Radix,
PR) herb pair by data mining based on the database of traditional Chinese medicine (TCM) prescriptions and provide guidance for modern
clinical practice and scientific research of TCM. Methods The prescriptions containing the ZSS-PR herb pair were retrieved to analyze
the efficacy, processed products, dosage and proportion of ZSS and PR. SPSS Modeler and Cytoscape were used to carry out network
correlation analysis on the processed products, dosages, proportion and efficacy of ZSS and PR. Results A total of 484 TCM prescriptions
containing ZSS and PR were obtained, involving 336 TCMs. The target prescriptions mainly involved 18 effects such as sedative and
tonifying effects. ZSS included three processed products: crude, baked and deoiled. The baked ZSS was used most frequently and strongly
correlated with the sedative and tonifying, phlegm dissipating, and benefiting intelligence effects. Similarly, PR included 15 kinds of
products, among which PR without wooden heart and proceeded PR were used most frequently and strongly correlated with the sedative
and tonifying effects. The dose of ZSS was distributed in 3—5 g, 6—10 g, and 15—35 g and strongly correlated with the sedative and
tonifying effects. The dose of PR was distributed in <3 g, 3—5 g, 6—10 g, and 12—35 g, among which 3—5 g was the primary dose
frequency and strongly correlated with the sedative and tonifying effects. The proportion of ZSS and PR was mainly >1,and 1 { 1 or2 :

1 was more common, which was strongly related to sedative and tonifying effects. In addition, the proportion of 1 : 1 was also strongly
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related to benefiting intelligence and resolving phlegm effects. There are 42 high-frequency compatible TCMs with ZSS-PR herb pairs,

such as Renshen (Ginseng Radix et Rhizoma), Danggui (4Angelicae Sinensis Radix), Fushen (Poria cum Radix Pini), Dihuang (Rehmanniae

Radix), etc., which form a high-frequency horn drug. Conclusion By analyzing the relationship between the ZSS-PR herb pair and their

efficacy, the pattern of medication and compatibility characteristics of ZSS and PR were revealed, and the rules of clinical application were

clarified, with view to providing guidance for the clinical practice and scientific research of ZSS-PR herb pair.
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analysis
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Table 1 Representative prescriptions containing ZSS-PR herb pair in medical literatures of different dynasties
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Table 2 Efficacy frequency statistics of prescriptions containing ZSS-PR herb pair
T3 RITh AL AL i /% T3 FITh R HIEL 5 k% T3 R AL i k%
ZH 333 335 A, 34 34 b 6 0.6
Fhat 299 30.1 gl 20 2.0 e 5 0.5
1R 77 7.7 iRt 15 1.5 THHA 2 0.2
ik 73 7.3 EriTs 13 1.3 1B 1 0.1
HR 54 5.4 Ffg 12 12 SRR 1 0.1
Wi 36 3.6 P L 12 1.2 T AL 1 0.1
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Table 3 Frequency statistics of proceeded products of ZSS and PR
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Fig. 1 Network diagram between proceeded products of Fig. 2 Network diagram between proceeded products of PR
ZSS and efficacy of ZSS-PR herb pair and efficacy of ZSS-PR herb pair
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Table 4 Frequency statistics of ZSS and PR dosage

ARl g Ik i EE/% 7R g Bk i EE/%
<3 18 115 <3 51 32.1
3~5 58 36.9 3~5 64 40.3
6~10 35 223 6~10 19 11.9
15~35 33 21.0 12~35 16 10.1
36~50 3 1.9 >35 9 5.7
>50 10 6.4
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Table 5 Frequency statistics of compatibility ratio of ZSS-PR herb pair

A SR Mg A% | MRV e S | R ERCH A HE/%
101 209 47.6 143 11 3 0.7 1:10 1 0.2
201 61 13.9 1:1.33 3 0.7 1:135 1 0.2
1:2 20 4.6 3331 3 0.7 1:20 1 0.2

15101 16 3.6 37501 3 0.7 1:33 1 0.2
2511 14 32 1:12 2 0.5 1:5 1 0.2
12501 12 2.7 1:14 2 0.5 1:50 1 0.2
3:1 12 2.7 1:16.67 2 0.5 1:6 1 0.2
1.67 1 1 9 2.1 1:25 2 0.5 16 1 1 1 0.2
501 9 2.1 200 -1 2 0.5 203 1 0.2
13301 8 1.8 6251 2 0.5 3001 1 0.2
1021 6 1.4 8:1 2 0.5 400 : 1 1 0.2
1:1.25 5 1.1 1211 1 0.2 6.67 . 1 1 0.2
1:15 5 1.1 1.625 1 1 1 0.2 6:1 1 0.2
3301 5 1.1 1.86 : 1 1 0.2
401 5 1.1 1.875 11 1 0.2
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Fig.5 Network diagram between efficacy and compatibility
ratio of ZSS-PR herb pair
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Table 6 Statistics of horn herbs strongly related to compatibility of ZSS-PR herb pair
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Fig. 6 Network diagram between ZSS-PR herb pair and
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Table 7 Association rules analysis of high-frequency TCMs with ZSS-PR herb pair
i3 R % i 101 SR % i3 SCHERE %

ANZ 62.6 R 23.8 hRF-AZ 18.0
Y E| 60.3 HAR-214 23.8 RE-NZ-21H 18.0
A 55.0 PR 238 Kib-AZ 17.8
Hi B 53.7 IREE-Hh B 23.1 F 4 NSt 17.8
HH 51.4 HAR-AZ 22.9 BHAR-H -4 17.6
s 42.1 HE-AZ-417 229 AR 174
FL 39.7 FIAR-H R 225 FL&-NZ-41H 17.4
M- 5 39.5 - NZ-4 17 225 El-A 17.1
ANZ-41H 384 FARHE 21.7 A - 3 17.1
R#f-NZ 36.0 HA-2414 21.5 A - BE- 24 1 16.9
HHE-41H 34.1 FA- -1 21.1 R%E- NS-Hh B 16.9
TR#-2 1 33.5 Efl- NS 20.7 HAR-AZ-417 16.7
HHE-AZ 33.1 Eil-AZ 20.5 RE-HH-NZ 16.7
NS 33.1 Filk - Hh B 20.2 W e 16.5
SN 31.4 TRt 3 -4 15 20.2 RAD-FRAH 16.5
RE-NZ 30.6 H -4 20.2 B -t 16.5
BT 29.5 FIC-4 19.8 TRZ -3¢ 114 16.5
TRAP-Hh 3% 28.7 HE-AZ 19.6 FE 16.3
PRA-H B 27.7 - - N2 19.6 EAR-HR-AZ 163
2B 27.7 M¥1-AZ 19.0 HE-H 15.7
B 26.9 TR -1 19.0 Tk F & 15.5
5 26.7 -3 18.8 FIRF-4 A 15.5
FA-HIH 26.4 MFAZ-24 5 18.8 FIAR-% 15.5
EE-NZ 26.0 th#j 18.6 HE-ANZ- 3 15.5
Tk T 25.6 SESB 18.4 NE-HH 153
H - 254 NI 18.2 A kE 15.1
T2 A 25.0 TREE-F % 18.2 Wi 15.1
Se] 24.8 - N Z-Hh 3 18.2 AR 3 -24 1 15.1
ANZ-Hhi#E- 115 248 E-TA 18.0
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Fig. 7 Network diagram of ZSS-PR herb pair-high frequency compatibility TCM-prescription and efficacy
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