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Abstract: Objective The analytic hierarchy process (AHP)-self-organizing map (SOM)-technique for order preference by similarity
to solution (TOPSIS) algorithm and the Traditional Chinese Medicine (TCM) Inheritance Platform System (V2.5) were used to carry
out data mining research on TCM treatment of perimenopausal depression, and obtained a new prescription under the guidance of TCM

theory. It was proved that the AHP-SOM-TOPSIS algorithm could be used to mine the prescription rules of clinical diseases. Methods
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The prescription information of perimenopausal depression treated by TCM from China National Knowledge Infrastructure (2000—
2021) were searched. The association rule algorithm (Apriori), AHP, SOM clustering, TOPSIS, and other association, decision making
and clustering machine learning algorithms were used to mine the formula rules of high-frequency raw materials, and to obtain possible
new formulations combined with traditional Chinese medicine theory. In addition, TOPSIS was used to evaluate and rank the new
prescriptions. At the same time, the TCM Inheritance Platform System (V2.5) was used to analyze the rules of prescription formation
and obtain the new prescription. Results The analysis of drug frequency showed that the top three high frequency drugs were Chaihu
(Bupleuri Radix), Baishao (Paeoniae Radix Alba) and Gancao (Glycyrrhizae Radix et Rhizoma). The top three drug combinations were
Bupleuri Radix-Paeoniae Radix Alba, Bupleuri Radix-Glycyrrhizae Radix et Rhizoma and Bupleuri Radix-Fuling (Poria). Then, after
the hierarchy analysis and weighting of 39 high-frequency drugs, the top five drugs in term of weighted values were Bupleuri Radix,
Paeoniae Radix Alba, Glycyrrhizae Radix et Rhizoma, Yujin (Curcumae Radix), and Banxia (Pinelliae Rhizoma), which should be
selected preferentially in the formulation. SOM clustering showed that all high-frequency drugs could be divided into seven categories,
of which the most preferred drugs overlapped with those with the high weighted valules in AHP analysis. According to the treatment
principles of TCM, such as soothing the liver and regulating ¢i, resolving phlegm and resuscitating orifices, invigorating the circulation
of'blood and resolving stasis, 10 possible formulas were finally designed. The TOPSIS analysis and evaluation showed that the formula
ranked first was Bupleuri Radix, Suanzaoren (Ziziphi Spinosae Semen), Bupleuri Radix, Pinelliae Rhizoma, Curcumae Radix,
Glycyrrhizae Radix et Rhizoma. Finally, two potential core drug groups were obtained based on the unsupervised entropy hierarchical
clustering algorithm using the TCM Inheritance Platform System: Paeoniae Radix Alba-Maidong (Ophiopogonis Radix)-Yuanzhi
(Polygalae Radix) and Shichangpu (Acori Tatarinowii Rhizoma)-Bupleuri Radix-Polygalae Radix. The above core drug groups were
combined into a new prescription: Paeoniae Radix Alba-Ophiopogonis Radix-Polygalae Radix-Acori Tatarinowii Rhizoma-Bupleuri
Radix. Conclusion Under the guidance of the basic theory of TCM, combining with various machine learning algorithms, the
prescription rules for the treatment of perimenopausal depression were analyzed, and the possible new prescriptions were designed, as
well as provided new ideas for the clinical treatment of perimenopausal depression.

Key words: perimenopausal depression; traditional Chinese medicine; data mining; machine learning algorithm; Traditional Chinese
Medicine Inheritance Platform System; prescription rules; AHP-SOM-TOPSIS; Paeoniae Radix Alba-Ophiopogonis Radix-Polygalae
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Fig. 1 Flow chart of designing new prescriptions in treatment of perimenopausal depression
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Table 3 Association analysis of high-frequency drugs based on Apriori algorithm
75 J& T T XFRE/% BIEEY% R’ E
1 HAj SEHA 61.11 60.61 9.51
2 Hr HAS 53.70 62.07 10.09
3 S HA] 53.70 68.97 9.51
4 HAj e 51.85 64.29 10.09
5 P HE 51.85 67.86 9.36
6 S & 48.15 69.23 9.55
7 HE il 4 40.74 63.64 10.34
8 S il 4= 40.74 63.64 8.77
9 Ty A 37.04 65.00 18.48
10 HAj A 37.04 70.00 10.98
11 LA TR 37.04 65.00 8.96
12 HHE =] 31.48 76.47 12.43
13 HAj =] 31.48 82.35 12.92
14 LA Y| 31.48 82.35 11.35
15 HAj T 29.63 62.50 9.81
16 S T 29.63 62.50 8.62
17 HAj [k 29.63 68.75 10.79
18 Ty ez 29.63 62.50 17.77
19 ez 2B 29.63 62.50 17.77
20 b B thzy 29.63 62.50 14.22
21 R% ITEz) 29.63 81.25 14.22
22 HAj % 29.63 62.50 9.81
23 LA thZy 29.63 62.50 8.62
24 P Hh B 2B 29.63 81.25 18.48
25 TR% 2B 29.63 68.75 12.03
26 Sk 2R B 29.63 62.50 9.81
27 S 2B 29.63 93.75 12.93
sy NS WA e 2.3 HAMESHFFHA D
s o = o WY 231 FEBRE  AHFIOAE SRS AT BT R R A
ot / o K by TR, B 1A TGS, KR R
%m%/ \ oMTE R IR, $R IR B P ST g h R HRE 1~9
T\ 9/ IA ol Sk, BN AHP FHHRERA R, W 4 TR, H0
Iy o s Zinkeid AHP 43R A S GBS 1550 i e 1K
% \ . REH MO, HHORGHIBH, BT
s \ MG 25 Rk AT HE P 2 oh, B 2 RS B TF 240 .
Ms\ \ * SOM T2 A — i FHl T b BAS K W ORI 5 5L 11
e X R AL G EII, REEL M RR RS LA
na’ oy o e B, FEAHE M T AR A AL, kb

o
Ty ek
AEW g B

B2 ATTEdS RIENE Y S 50K 2Ok R 4% 43 4
Fig. 2

treatment of perimenopausal depression

Network analysis of high frequency drugs in

PRI YR N, AT BB RIS RS S
{1 . TOPSIS 83 HI B vPA 0T S5 TE L S AR A 1)
AN T AT VAT, R — TR IR AR B A5 5 s
PEFEVE BB 256 VAN 725 A 72 H TOPSIS



FED 2025118 $B53% B 28 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 22

» 7159 »

&4 AHPITMEHRIAR
Table 4 Evaluation index system of AHP

ST EURE R IE T 253 AHP 20 RAE AT SOM B 2K 5
1) 4% 196 2H 77 vh 2590 B R N AH 5 B

—JidehE — AR 2.3.2 AHP iR &% (R5) IR, fEIRIT

Al 22 Bl %Hiz BBl 28 22 SUIMAISRE 77 THT B A IR S 16 45 T etk i) = 2224
B2 M R, RSB KT 0 BIZWRILH 39 A4, k44 il
B3 ALBE I T 2 6 MRS, A2 HE. g, FE. AEH. X
B4 IEMALIRZS LE 2R IR HE e o B 7 L ER A TR, X
BS fR#%EH Le 2k ] LA RE A 4 7 I AT AR S i
B6 JF5Z 2.3.3 SOM HESEER Kaid AHP IRAE L
B7 HIRZ4 JE 1) 39 BRESIZGURI 11 > ZA/FriE4T SOM %
B8 FPKZIRZ XK, ATLIRR] 7 RER, pREHLIE 6 P,
B9 PATERZ TP 22 T8 2 18] 1 5% B B ] DLk — 35 B IE 73 SR 45
B10 B, w3 R, B 3-A RO RRE T
Bl iy Mo ARFRME T A ER, hREmE R

R5 Y AHP 2T ENESHA
Table 5 Total weight and ranking of AHP analysis of drugs
SALE A gk RAE SALE A 2k RAE

1 S H 0.068 31 21 i 0.021 56

2 (Ehev] 0.058 24 22 EFN 0.019 38

3 S 0.058 24 23 BE 0.019 38

4 Al 4= 0.053 67 24 A 0.019 38

5 FH 0.041 59 25 WIE 0.017 93

6 FEH 0.041 59 26 = 0.017 83

7 Pt i 0.038 85 27 [R5 0.015 10

8 A= 0.038 80 28 7954 0.014 89

9 PR 0.032 40 29 B 0.014 21

10 Lz 0.032 40 30 ELEk R 0.012 93

11 EES 0.032 40 31 Mifc ¥ 0.012 93

12 Hh 3 0.032 14 32 FXK 0.012 93

13 FBE 0.032 14 33 s E 0.01293

14 5 0.03123 34 LT 0.012 93

15 - 0.03123 35 N 0.012 91

16 hZEs 0.03123 36 1z 0.011 90

17 Ted 0.030 17 37 TR% 0.010 36

18 PR 0.028 56 38 T 0.010 36

19 it 0.026 70 39 AT 0.010 36

20 AR 0.021 56

A TCRUE R AZIDRERE, AWEHRGRIEG, B
CBRIRER I OE . 18] 3-B RN [Fl B 5 5
JEARZTCZ 1B BB RS DL, BUE R E s
N, BUEDY 0 BRGSOy B, BUE SIS
BYONA G, BRI RERS B — M, 2l

X B A AR R, 3L 48 . RN F
MNMFAAREE 1 A2k, AR BB A0 E 4R 2
Xf I ZIRATE B AL B (RS 1) . FHZIE 3-B 1Y
RIS RIS, a4 R A B REAS 2R
BRI P HIZWR . WSEH]. B~ H XN



* 7160 « CED 2022F 118 $53% $ 228 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 22
6 SN SOM BENLER
Table 6 SOM cluster analysis results of high frequency drugs
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Table 7 TOPSIS analysis results of possible formulas

H4 PE] ] e fg TOPSIS 1T 44
1 S R, A% FH L 4 HE 0.175'5
2 S5 L S B FE. A4 o 0.141 7
3 S5 T BAT HEW. 4 HE 0.1340
4 AHh B L S B FHE. A4 o 0.100 0
5 S5 HIRE, B HEW. A4 o 0.0919
6 S5 FRA ., M FE. A4 HE 0.083 8
7 S B, 4T FH L 4 HE 0.077 7
8 S5 et FokE FHE. A4 HE 0.074 7
9 S5 Tt Hitg HEW. 4 e 0.074 7
10 Adh B LR T EIT S FE. fie e 0.045 8

* 7161

*8 ETHHMERRZMNAMEXKESTER
Table 8 Analysis results of drug association degree based on

improved mutual information method

Zi%f PRIEL
I Zj-F1E 0.056 242 29
FAMENE 0.053 700 33
KA P 0.052 694 02
SEER-ORE A 0.052 285 89
% H - 0.052 084 09
HE-HIfE S 0.052 084 09
[EEEY BN 0.050 561 58
KA 0.050 541 94
T
#A&
® TiE
1745
o
W]
o

B4 #FARUCEASHYMERTR

Fig. 4 Network of core drugs in new prescription
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