¢ # % Chinese Traditional and Herbal Drugs 35 49 % %5 8 # 2018 £ 4 - 1939 -

ETHIREZR 4 7 A 2w P77 A E LR

AR, T O, F FH, MEW, A%KE, EaA
WP B2 K250, Wi B 310053

8 FE. BRI A ERIT AN WA WA, BR 4 PR ILH 205 25 5 7 R, DAUHRAR G
IR AN T 2T R AR HE SRR . WBE (BTG RIREEMLY iy HEmIJr7 1 761 &, FH Apriori I
Bk, DASCRRE. B IRIENIEARR T REATEORIZ YR, ST 4 Fh A S0 5 IR SR . AR A% 2
. HA. = NE-HA. AR AR E - EE 4R RARAGE 4 P A LR TR AMR S, HEEm
JeJ7 R R, BT K3 BE-AE RS T AR R, B B -AIEEE ST AR R . BT
H AR T A S T B 8 3 T AR GBI K i — - . S~ 2%, TIAE 7 A MR AR — 4048, it —KIgESE
PABIHE 3R 5 77 2% (PP T RIRTE L) iy IR T5 FIEAT XS LT Fe, BeA Rt S 4 i 2005 FH 24510 53 (7] 5, R I
R PRI, JFRemIiZ P,

KR TR A4 AR WA, WS #ils: s HoEmks)

FESZES: R289 XEKARERD: A XEHS: 0253 -2670(2018)08 - 1939 - 07

DOI: 10.7501/j.issn.0253-2670.2018.08.03 1

Comparative study on composition regularities of Chinese materia medica
formulas for four kinds of emmeniopathies by data-driven approach

WEI Dan-ni, WANG Lu, QI Qi, TAO Man-li, QIN Lu-ping, YAN Bin-jun
College of Pharmaceutical Science, Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: To study and compare the composition regularities of Chinese materia medica (CMM) formulas for four kinds of
emmeniopathies, including irregular menstruation, dysmenorrhea, amenorrhea, and uterine bleeding, and contribute to the
interpretation and prescription of composition mechanism for the optimization of CMM formulas by using a data-driven approach. A
total of 1 761 CMM formulas from the Dictionary of Chinese Medicine Prescription for emmeniopathies were analyzed by the data
mining method of Apriori algorithm with the indicators of support, confidence, and lift. The frequencies, composition regularities,
and pivotal compositions of CMM were analyzed comparatively. Angelicae Sinensis Radix (ASR), Chuanxiong Rhizoma (CR),
CR-ASR, Paeoniae Radix Alba (PRA)-ASR, and PRA-CR-ASR were higher commonly used CMM and CMM combinations for all
the four emmeniopathies. Astragali Radix was the highest frequently used CMM for uterine bleeding. Persicae Semen (PS), Rhei
Radix et Rhizoma, and PS-ASR were the frequently used CMM and CMM combinations for amenorrhea. Cyperi Rhizoma and Cyperi
Rhizoma-ASR were the frequently used CMM and CMM combinations for dysmenorrhea. The latent association rules with
significant lift included Hirudo— Tabanus and Olibanum— Myrrha for irregular menstruation, and Sappan Lignum— Carthami Flos
and Tabanus— Hirudo for amenorrhea. Based on the CMM formulas from the Dictionary of Chinese Medicine Prescription, the
data-driven approach revealed the similarities and differences in CMM compositions for the four emmeniopathies and uncovered the
latent composition regularities and the pivotal CMM effectively.
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Table 1 Frequency of medicinal materials in CMM formulas used for irregular menstruation, uterine bleeding, amenorrhea,

and dysmenorrhea (top 10)

. JEEZY N Fi R ik i

s M Bk R TR IR HER% R Bk BiR% A Bk B
1 L= 447 76.7 ELE| 299 543 EE| 288 61.8 =] 121 75.2
2 k=) 304 52.1 HE 149 270 JIE 155 333 & 75 46.6
3 (Elev] 250 429 JIE 148 269 B 133 285 F 48 29.8
4 B 227 389 R 142 258  K# 129 277 HE 48 29.8
5 Atz 225 386  BbIE 136 247  H¥E 117 25.1 (Ehev] 39 242
6 R% 196 33.6 (Shev] 135 245 R 96 206  KFEF 38 23.6
7 & 195 33.4 SN 115 20.9 She] 94 202 4ie 33 20.5
8 HAR 193 33.1 Rl 97 17.6  #FAS 81 174 @ 32 19.9
9 B 163 280 A% 89 162 77 165 K% 30 18.6

10 A& 156 268 EHEE 88 16.0 P 76 163 = 29 18.0
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Table 2 Categories of CMM frequently used for treatment of irregular menstruation, uterine bleeding, amenorrhea, and

dysmenorrhea
H &AW b S s
REHEH O BUR R % PEER SR E% R BUR E% A Sk E%

A2 15 19.7 WEZ 10 222 SRR 10 213 RMALIES 9 225
WIALIEZ 14 18.4 R 7 156 fhEZ 9 19.1  #MEZ 6 15.0
T 8 10.5 BN 6 133 K7 6 128 MK 6 15.0
P2 7 9.2 112 4 89  IEMZ 4 85  IEMY 4 10.0
ik 6 7.9 LR ] 3 6.7  fERY 3 6.4  fREKY 3 7.5
i HL24 6 7.9 R 2 3 6.7 HHEZ 2 43 HHEZ 3 7.5
HoAth 20 26.3 HoAth 12 267 HAth 13 27.7  HAh 9 225

*3 ATAZTA. BiRk. NE. BEERN 2 RAMES (RIFEHRF)
Table 3 Two CMM compositions frequently used for treatment of irregular menstruation, uterine bleeding, amenorrhea, and
dysmenorrhea (ordered by support)
HZ&AH fiitl| G2 S
Gite SR REE%  AMAS MK CRE%  AMAE BUR SCREES%  AMAE IR SCREE%

1 JIE-ZH 289 496  JIE-HH 135 245 JIE-HE 0 142 305 B4 70 435
AA-40 234 4001 BB 119 26 HE-ZE 94 202 HA-H 38 23.6
P-4 202 346 FA-MIA 116 2.1 |HA-H 89 191 F-244 36 224
HE-MH 200 343 HE-SE 114 207 BRME-4A 86 185 HE-Y4IH 36 224
AA-NE 192 329 BEEE-MH 98 178 K- 73 157 JIE-&FW 33 20.5
AAR-%H 174 298  AK-HH 86 156  K#E-4H 73 157 J&E-A” 33 20.5
EM-4H 172 295 BA-E 81 147 HA-HHE 71 152 afe-4 33 205
wmE-IE 165 283 FIR-4A 76 138 FB-HE 70 150  AME-HF 30 18.6
RE-HH 163 280 HAIE 74 134 #AME-HHE 67 144 AEF-HH 30 18.6
10 HEJIE 160 274 B )E 74 134 4fe-HH 66 142 JIE-#AdhE 27 16.8
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x4 ARTREZTA. iR N2, BEERNIRAGMES (RIIFEHRF)
Table 4 Three CMM compositions frequently used for treatment of irregular menstruation, uterine bleeding, amenorrhea,

and dysmenorrhea (ordered by support)
AAAH Jilik ik B4
HMAE  BIR SRR aMAE BIR SUEE% HRAE WK SUEE% aMAE WK STEE%

=)

1 ANNIE-SE 188 322 ANEMEE-LE 74 134 AAJIEEE 0 s6 121 BANIE-4A 330 205
2 IEEEE-LH 160 274 AALIE-EE 74 134 IE-HELR O s6 121 FWIE-HH 30 193
30 JIE-HE-HE O 154 264 JIEBREMH 720 131 IE-BMELH 47 100 ANEUE-LH 27 168
4 PAAE-MA 147 252 IESHESMA 60 109 FA-MUE-4R 4 94 JIE-ME-4A 27 168
5OoARNIE-SA 135 282 ANHESA S 57 103 ANEE-MA 4 94 JIE-ME-AA 25 155
6 JIEEM-4A 134 280 AN-ARHA S 56 102 KEHE-4A 4 94  HEJIEHA 0 24 149
T OAAMEEIE 129 221 JIEEE-4A 5 100 IEBME-EA 4 92 A)IE-HH 0 23 143
8 AMEM-4R 124 23 ARHEMH w4 98  JIBEK-HH 40 86  EM-AA-HA 0 23 143
9 FA-AARSE 120 209 ANER-NH w4 98  JIB-FEM-HH 40 86 JIB-AA-EN 21 130

10 AXN-HE-45 120 206  HEFRE-HH 54 98  MTmoKE-KE 38 81 MLNEME O 20 12.4
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Table 5 Four CMM compositions frequently used for treatment of irregular menstruation, uterine bleeding, amenorrhea, and

dysmenorrhea (ordered by support)
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Giis R SCHEIE % Gis BRSO %
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8 JIE-AEER-LE 88 151 AA-ARBMEE-GA M
9 ARIE-MEESA 88 151 AAARNELSA B
10 AREEHESE & 149 IE-SEEESSH R
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0.5
0.5
0.4
6.2
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AAIEEESR %6 56 EN-ANBMEIE 16 99
JIEHERR-SH 26 56 BR-ANAEEH 160 99
A NEER-4SH 2 56 JIEANAREE 150 93
AA-ARHESR 4 52 JIEERAESH 4 87
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Table 6 Association rules of two or three CMM compositions used for irregular menstruation, uterine bleeding, amenorrhea,

and dysmenorrheal (ordered by lift)

RAAH il i W
FBH RAE BREEY% KA RAE EREEN KB RAE EEEM FHI RAE EREE%
ki~ 203 870 HEA-M4A 18 955 HA-Afk 64 1000 HuhE-(R 35 844
AF-RH 9.6 920 FHH-4H 17 913 ki 6.1 90.0  AE-IE 18 844
HB-HK 29 808 JIE-4A 17 92 BLE-FW 51 850 AZ-Y4A 131000
i gl 26 885 PHE~MH 16 85  MEFW-4H 16 1000  ##H-4A 13 1000
R VN 26 846 HE-MA 16 815 HA-HA 16 1000  AA~HA 13 974
fhkE-REC 289 9l ARARE-EK 31 800 HEO-KE-Wd 740 950 JIE-AME-AY 0 38 926
AEHA-EE 166 4l BME-FN-NE 0 30 8LS HA-EH-4 64 1000 AN-FEN-NE 200 913
ElliRg ¥ 166 9%l ANNIE-4A 18 1000 ki 62 923 JIE-AN-4A 131000
Ef QR ¥ 157 889  AN-EM-4A 18 1000  WH-FB-kE 60 895 ANBMEE-EH 13 1000
FAR-NE-A 150 850  ME-FR-2A 0 18 1000 EE-MA-KkE 59 811 JIE-EEE-BA 13 1000
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Fig. 1 System network of frequently used CMM for emmeniopathies
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