FEH 2021F6H E52% B 1P ChineseTraditional and Herbal Drugs 2021 June Vol. 52 No. 11 3331 -

cPHEEFH R H -
Hir P EZAA AN ENEREZE

o', &2 o/, It BEE, 2L & B, kmi!, hed 'l Zael
1. REPEHRFEPEZAH TP AP AERE ML=, RKiE 301617
2. b EZ K FIL R R 7R, b 100029

& ZE:. BW MEHH Nardostachyos Radix et Rhizoma [ 9 & 24 4k 77 FI R 25 H & & R R 288 HAS R R 2 250048,
HABURIGIR BRI IRk HR . 5k BR (FRER) (REFFIKEH) (RFEZMR) 2020 FRRS TR KB
iy PEEIEM . HE R SRR R S H AR R R A T MR 2 A YRR . 38 Excel 2019, SPSS Modeler 18.0
F1 SPSS Statistics 25 #ft:, AT ML G KN BT RIS ir. R S HIRWPEA LT &REPN 372
W, Wik (REZY WERZY 374 B, SHRE S AAMEERET 10 W2 hATE. FH. HE. K& IS 415,
&= THE DA, S RUMRZAE, ERERUMERERZ, BOAMHERNRES SIS . SHR
IR ZIHED LRI BN 1533 T, W% CREZH) Wz 565 Fi, SHAA &AM BRI 10 W5 HE., A
W THS B RE NE. KE. W BRI, U ZNE, FRERUBAREANE, WEgFE
T RET BZMAMAE. Hie SHRWOPEZLTT SHAHAEMLRIR AR UL sy, AL, 6
mzy. |WEGMFERZNE; HineSE, 5, 1k, iR, &%, /B 1. 8. il O BRRayiii; wHTE
FTHRZRE, FEWmZs, ORMBR. 2. JRSEME, IR0 ZME, SHEHE AN 2 ERT 7T 45 REA—I
R HAS PIEZ; BRI SRS SR R
HPESES: R285 XEKFRERS: A XE/HS: 0253 -26702021)11 -3331-13
DOI: 10.7501/j.issn.0253-2670.2021.11.021

Data mining of compatibility characteristics for Chinese medicinal prescriptions
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Abstract: Objective To explore the traditional Chinese medicine (TCM) medication pattern of Gansong (Nardostachyos Radix et
Rhizoma) from TCM prescriptions and modern composition patents of TCM containing Nardostachyos Radix et Rhizoma and provide a
basis for modern clinical application and development of Nardostachyos Radix et Rhizoma. Methods Data retrieval in reference books or
online databases includes Chinese Medical Prescriptions, Chinese Dictionary of Medical Prescriptions, Chinese Pharmacopoeia, HUA
BEING (www.huabeing.com), www.tcmdoc.cn, CNKI (www.cnki.net) and WANFANG DATA (www.wanfangdata.com.cn), for TCM
prescriptions and modern composition patents of TCM containing Nardostachyos Radix et Rhizoma. Excel 2019 and SPSS software
packets including Modeler 18.0 and Statistics 25.0 were used to conduct frequency statistics, association rules analysis and hierarchical
cluster analysis of the drug composition. Results A total of 372 recipes of TCM prescriptions containing Nardostachyos Radix et
Rhizoma were finally included, involving 374 documented drugs in Part I of the Chinese Pharmacopoeia. The top 10 drugs, with highest
frequency of drug compatibility with Nardostachyos Radix et Rhizoma, were Baizhi (Angelicae Dahuricae Radix), Xiangfu (Cyperi
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Rhizoma), Gancao (Glycyrrhizae Radix et Rhizoma), Muxiang (Aucklandiae Radix), Chuanxiong (Chuanxiong Rhizoma), Xixin (Asari
Radix et Rhizoma), Shannai (Kaempeeriae Rhizoma), Dingxiang (Caryophylli Flos), Danggui (Angelicae Snensis Radix), and Sharen
(Amomi Fructus), mostly falling into the efficacy classification of drugs for relieving exterior disorder. These recipes were mostly used to
treat diseases with spleen syndromes, and the core drug combination was Muxiang Fenqi recipe with modifications. A total of 1533 patents
of TCM composition containing Nardostachyos Radix et Rhizoma were eventually involved, referring 565 documented drugs in Part I of
the Chinese Pharmacopoeia. The top 10 drugs, with highest frequency of drug compatibility with Nardostachyos Radix et Rhizoma, were
Glycyrrhizae Radix et Rhizoma, Angelicae Dahuricae Radix, Caryophylli Flos, Angelicae Snensis Radix, Poria, Chuanxiong Rhizoma,
Aucklandiae Radix, Cinnamomic Cortex, Astragali Radix, and Citri Reticulatae Pericarpium, mostly included into the efficacy
classification of tonic drugs. These patents were mostly applied for diseases with spleen syndromes, revealing more drug combinations
with Nardostachyos Radix et Rhizoma than classic TCM prescriptions. Conclusion TCM prescriptions and modern composition patents
of CM containing Nardostachyos Radix et Rhizoma were mostly composed of drugs for relieving exterior syndrome, tonics, regulating the
circulation of gj, invigorating blood circulation, dispelling internal cold and clearing heat. Nardostachyos Radix et Rhizoma was often
prescribed in the treatments of diseases of spleen system, skin diseases, somatic theumatism, fistula, tumor and others, brain system and
heart system by combining with drugs with flavors of pungent, bitter and sweet, natures of warm, cold and neutral, and channel tropisms of
the spleen, the liver, the stomach, the lung, the heart, and the kidney. Herein, the indications in Chinese medicine are basically consistent
with those achievements of modern pharmacological studies on Nardostachyos Radix et Rhizoma all over the world.
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Fig. 1 Situation of using compatible Chinese materia medica in Chinese medicine prescriptions and Chinese medicine
composition patents containing Nardostachyos Radix et Rhizom with frequency ratio > 10%
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Fig. 2 Classifications, properties, flavors, and channel tropisms of compatible Chinese materia medica in traditional

Chinese medicine prescriptions and Chinese medicine composition patents containing Nardostachyos Radix et Rhizom
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Table 1 Core drug combinations in traditional Chinese medicine prescriptions and Chinese medicine composition patents

containing Nardostachyos Radix et Rhizom

o Wb T 2G4 E A

LR RRE % EL/ iR FE %
1 HHA-AIE 49.73 Hia-HE 24.89
2 LA B 35.03 Hia-AoE 23.32
3 Hin-HE 33.96 Hia-TH 20.20
4 Hia-K& 32.62 Hia-414 19.35
5 Hia-)IE 32.09 Ha-tR%E 18.70
6 RIS 31.82 Ha-)IE 15.24
7 Ha-JIE-AE 26.74 HIA-AE 14.27
8 LEE7AITES 25.13 HA- R 12.77
9 Hia-TH 24.87 Hia-2E 12.77
10 -4l - E T 24.60 HAA-BR R 12.70
11 HiA-2414 23.80 Ha-40 12.51
12 Ha-PkE 23.53 HA-BEAR 12.38
13 HA-EM= 23.53 Hia-f1z 12.31
14 Ha-Bi A 22.73 EEARIES 12.18
15 HA-BE 22.46 A2 I 10.88
16 Hia-HEE 22.46 Hia-A %k 10.75
17 HA-gE-)1E 21.39 Ha-i A 10.29
18 H#A-N5 20.32
19 HRA-B R - 20.32
20 Hia-th 2E-A1E 19.25

a-B/NREE N 19%, $R_RFFEN 1.003  b-B/N N 10%, $#2FHEEHN 1.001

a-minimum antecedent support was 19%, lift was 1.003  b-minimum antecedent support was 10%, lift was 1.001
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Fig. 4 Representative network display for association rules of high-frequency Chinese materia medica in traditional Chinese
medicine prescriptions (A) and Chinese medicine composition patents (B) containing Nardostachyos Radix et Rhizom
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Table 2 Drug combinations of traditional Chinese medicine prescriptions and Chinese medicine composition patents
containing Nardostachyos Radix et Rhizom for spleen system diseases

o HEE a7 HhZG AL R
A TR/ % 2y & R %
1 Hs-A bt 58.12 HiA-HE 35.25
2 Ha-KE& 57.26 - 27.32
3 HAA-RAZ 51.28 HAA-BR R 25.96
4 Hia-HE 48.72 HIA-AKHE 21.86
5 HA-FEAR 44.44 Hia-tR% 21.58
6 HAA-BRE 39.32 HHa-PIkE 19.40
7 Ha-E-AR & 38.46 HA-TH 19.40
8 Hi-TH 36.75 Hia-/NEE 18.58
9 A=A bt 36.75 Hia-T5E 17.49
10 HA--KE 36.75 HiA-5eZ 16.94
11 Ha-FAR-F 35.04 Ha-AAR 16.94
12 HA-Ab - H B 34.19 HA- LA 16.67
13 HA-HE-F 34.19 HiA--H 16.67
14 Ha-FAR-KE 33.33 HRA- )\ & 16.12
15 Ha-HH-RE 33.33 Ha-AIE 16.12
16 Ha-FAR- = 32.48 Hia-2 2 15.85
17 Hia-HE 29.06 Hia-41A 15.85
18 Ha-TH-KE&E 29.06 HRA- B R - 14.75
19 Hia- A -FH-AF 28.21 His-EE 14.48
20 Ha-a 27.35 RS 14.48
21 HA-=4% 26.50 Hia-TH-HHE 13.66
22 Ha-BR - AR 26.50 Ha-1LZy 13.39
23 Ha-FAR-A-F B 26.50 HA-hF 12.84
24 HRA-FEAR- AR 26.50 A b 12.84
25 Ha-FAR-FI-KE 26.50 HA- - 12.84
26 Ha-AC - B B 26.50 Hia- T k- H 5 12.57
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27 Ha-FAR-H A 24.79 Ha-RE-HE 12.57
28 HRA-BR - b 24.79 HA- 12.30
29 Hia--H R R E 24.79 HAa-/NEE-H B 12.30
30 Ha-AIE 23.93 HRA- - 12.30
31 Ha-FEAR-BR 23.93 HA- )\ A E-NEE 12.02
32 Ha-Z-BR R 23.93 Ha-)\AHEE-TH 12.02
33 Hn- A 23.08 Ha-)\ A - 12.02
34 HRA-=H-3EAR 23.08 HiA-52 11.75
35 HiA-EZ5E 22.22 Hia-mR % 11.48
36 HAA- 26 B - b 22.22 HAA-BR R - 11.48
37 Hia-T & 22.22 Hia-/NEE-A 11.20
38 Hia-T &M 22.22 Hia-T & 11.20
39 A - B R - 22.22 Hha-NEE-TH 10.93
40 Hia-HB-F-AR A& 22.22 HRA- - 10.93
41 Ha-tR% 21.37 Hia-AAs 10.66
42 Ha-HE-TH 21.37 Hr-NE - 10.66
43 HA-a 8- 21.37 HA-E - 10.38
44 Ha-=8-K&E 21.37 Ha-FER - B 10.38
45 HA-FAR - B 21.37 Hha-th 25- )\ fr 10.38
46 HA-HEE- 20.51 HRA- )\ f - A 10.38
47 Hia-HE-KE&E 20.51 HA-E A% 10.11
48 Ha-28 8- AR 20.51 -t Z5-/NE A 10.11
49 HRA-FAR-H - b 20.51 -2 5 -IR% 10.11
50 Ha-FAR-A-FHH-KE 20.51 Ha-PIEE-T & 10.11
51 Hha-)\AEE-/NEE-TH 10.11
52 Hia-\faHE-T&H-HE 10.11
53 -G rE- - 10.11

a-S/INSCRRAEN 20%, $RTHEDS 1,009 b/ STREAED 10%, $RTHEE 1.003
a-minimum antecedent support was 20%, lift was 1.009 b-minimum antecedent support was 10%, lift was 1.003
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Fig. 5 Representative network display for association rules for Chinese materia medica in traditional Chinese medicine
prescriptions (A) and Chinese medicine composition patents (B) containing Nardostachyos Radix et Rhizom for spleen system
diseases



© 3338 -

FEH 2021F6H E52% B 1P ChineseTraditional and Herbal Drugs 2021 June Vol. 52 No. 11

TR PARIRIRAEH A R 2G4 TT 1) E B Y
HEA 3K TRNHR, T FNFM. AR B,
HEL AR, =MPE, HRNAE. HIE, &
BLOIRE TE. MEMNERE: hAA SRR
FEGMH G 1IOVHR, WIOARRR. HE. m
o0 k. BOR. EoE. mRE. Ak THE. b
HAF . WM\ AR, T3 HAL 14 kit
FEARE. K%, S5,

ERE RPN 73 At SRR e A, S H R ft
Girh 25T IR T IR RN R SR LB s K 25 AL &
BHREHIR-E W RS - Hrka-H
HIR-FAR . HRa-FREz. HR-FFI-ARAE . HR-RD
- M- ARE R FA-FRAR- - M-S, R
AR AT A TR 2R INA S, R

A G FERARE AN (HE GEBFIT) 8L
T o & HRA TR 29 A& RIG T I RS
ERENZAAHE BT HAR-H R, B, |
Fa-BRE . HRA-IEE. HIA-TH. HIA-/NEEE,
FEONRI A R A A ZRCE IR EED
HIHA

222 RREE. B SRS IR KA

L RS S B A R AT S 77 Bl 2
HEWERIFEE 204 Tio SR 24 AT E 15 2
ZLZIMA S 32 Fh, Hd 2 BREMAS 17 F, 3
R A 14 T, 4 BREGAHA 1 B WEERE
ZOZIMA S 36 Fi, Hd 2 BRAWIAS 24 F, 3
ERZWDHA 11 B, 4 BREGDZHA 1 Fhe AT 10 Fh24
MHEEWER 3 P, REKMZILE 6.

x3 EARKKE. & BERENIHLPEBDLARPHASYEFHAYASHER

Table 3 Drug combinations of traditional Chinese medicine prescriptions and Chinese medicine composition patents

containing Nardostachyos Radix et Rhizom for diseases of somatic rheumatism, flaccidity, tumor

e PR ib e rh2G S E R
EaL 7k ey FEE % ESLYIEERS CFEE %
1 Hi-ALE 77.22 Hs-FAF 37.86
2 Hia-)Is 62.03 Ha-ana 33.50
3 Hs- ) 59.49 HA-% 2 33.01
4 HRA-NE-AE 55.70 Hia-21A 30.58
5 HA- ) S-F0E 4937 HAA-BE - 30.10
6 Hix-2418 46.84 HAA-)IE 28.64
7 Hin-EL 45.57 Hia-E1E 26.70
8 HA-TEE 45.57 HAA - 23.79
9 A 1R 43.04 HiA-HY 23.30
10 HRA-BR T 43.04 Hir-a1t 23.30

a-F /N CHEFE N 43%, RTHEN 1.013  b-B/N RN 23%, $2THEEN 1.005

a-minimum antecedent support was 43%, lift was 1.013  b-minimum antecedent support was 23%, lift was 1.005
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Fig. 6 Representative network display for association rules for Chinese medicines in traditional Chinese medicine
prescriptions (A) and Chinese medicine composition patents (B) containing Nardostachyos Radix et Rhizom for diseases of
somatic rheumatism, flaccidity, and tumor
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29000 11 2%

o HIAE G R E A TR IR . S
R E R E A SO HRA-AE. HRA-
NS HA- IS HR-)IE-AiE. -5
HoHIESE, RRHAMASLLBERER T GUA,
HH CRPEZH) 2020 Fh. (EEEE) 1 (i
FEW)) SIEFEAT A, HE EEmh

BROTIREE) GRMRREY) AR, FEESMRLA.
TEIMZG. #hAEZG. IREZY. HARARSENIRL,
WA TR, AR Z .
223 FERROREHZ EREBERNS AR
i 74 B, R AR FIFEA 225 T %
RN 43T AT 2 13 2R O 25 2R 45 25 Fh, 36 2
ERZWDHA 15 T 3 BREGMIZEE 9 PRl 4 BRZGMA
A1 WEESRZOAMAS 19 M, B2
PRGN A 12 PR 3 B & 7 Fhe BT 10 FliZh
WG 4 Fios, RELNZS ILE 7.

TR ERR RS B PR R, FEA
3IRAWHG: TFONHMMAE, IR, &

R4 FERRKFRENSERPEDLARIAESYEINGYHESHER

Table 4 Drug combinations of traditional Chinese medicine prescriptions and Chinese medicine composition patents

containing Nardostachyos Radix et Rhizom for skin diseases

. B2 b 77 T2 A P
s st SR % st SCREE %
1 Hir-E1E 69.74 H-E1E 53.74
2 HA-4HE 42.11 Hia-a K 41.85
3 Ha-hg 38.16 Hia-tR% 34.80
4 Hia-FEA 34.21 Hia-fEd 29.52
5 Ha-B7 X 34.21 Hia-AL-AIE 29.07
6 HRA-4E- T 34.21 Hia-TH 28.63
7 Hia-)1E 32.89 Hia-aktr 25.99
8 - R TE 30.26 Ha-B7 X 24.23
9 -l ZE-A 1 28.95 Hia-E - At 23.35
10 Hia-EA-AIE 28.95 Hia-A8k 2291
a-F/NSCRFRE N 28.9%, $RFHE N 1,013 b-F/N L HFE N 22.9%, RFFE A 1.004
a-minimum antecedent support was 28.9%, lift was 1.013  b-minimum antecedent support was 22.9%, lift was 1.004
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Fig. 7 Representative network display for association rules for Chinese materia medica in traditional Chinese medicine

prescriptions (A) and Chinese medicine composition patents (B) containing Nardostachyos Radix et Rhizom for skin diseases
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x5 FRLAREMSERPEDLARFAESYEINNGYHESHER

Table 5 Drug combinations of traditional Chinese medicine prescriptions and Chinese medicine composition patents

containing Nardostachyos Radix et Rhizom for diseases of heart system

o REEZ AT PRy R Al
Ly iR TR Y% PRI EE YA SRR Y%
1 Hs-H 51.28 1.03 HiA-F+2 36.54
2 Ha-AiE 33.33 1.03 H- )5 26.92
3 Hs- )1 30.77 1.03 Hr-2415 26.28
4 HAa-2414 28.21 1.03 HA-HEE 26.28
5 Hir-AZ 28.21 1.03 HAA-FERL 25.64
6 HA-Bi R 28.21 1.03 HA-BRAEL 22.44
7 Hia- IS5 28.21 1.03 Hi-=+t 20.51
8 HA-AHE 25.64 1.03 HA-IR% 20.51
9 HE-F5 25.64 1.95 Hin-ZE 4 19.87
10 HAA-FE 25.64 1.03 HAA- TR T 18.59
a-f/NCREEN 25.5%  b-tp /N HEEN 18.5%, $2FHEEN 1.006
a-minimum antecedent support was 25.5% b-minimum antecedent support was 18.5%, lift was 1.006
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Fig. 8 Representative network display for association rules for Chinese materia medica in traditional Chinese medicine

prescriptions (A) and Chinese medicine composition patents (B) containing Nardostachyos Radix et Rhizom for diseases of

heart system
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Table 6 Drug combinations of traditional Chinese medicine prescriptions and Chinese medicine composition patents

containing Nardostachyos Radix et Rhizom for diseases of brain system

. B 2 4k 75 T2 A I
s st SR % Wiz 254 4 SCREE %

1 Hia-AE 56.76 1.03 Hia-HEWH 22.22
2 Hia-)IE 45.95 1.03 Ha-i & 20.37
3 Hia-HHE 43.24 1.03 Hia-TH 19.75
4 Hia-)NE-71E 40.54 1.03 Hia-HH 18.52
5 HR-NE - 27.03 1.03 Hha-AiE 18.52
6 H-)E 24.32 1.03 HHA-2405 18.52
7 Hia-K& 24.32 1.03 HFA - 17.90
8 JE - K 24.32 2.18 Hia-f+z 17.28
9 HRA-B A 24.32 1.03 HAA-BR A 16.67

10 HRA-B7 )1 24.32 1.03 HAR- K% 16.67

a-B /N ICRFRE N 24%  b-s/NSCRRREN 16%, $2FHEEN 1.006

a-minimum antecedent support was 24%

b-minimum antecedent support was 16%, lift was 1.006
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Fig. 9 Representative network display for association rules for Chinese materia medica in Chinese medicine prescriptions

(A) and Chinese medicine composition patents (B) containing Nardostachyos Radix et Rhizom for diseases of brain system
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