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Medication rule analysis of traditional Chinese medicine compound in treatment
of type 2 diabetes mellitus with ¢gi and yin deficiencies based on data mining
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Abstract: Objective To explore the medication rules of traditional Chinese medicine (TCM) formulas in treating type 2 diabetes
mellitus (T2DM) with qi and yin deficiencies. Method Relevant clinical researches were retrieved from CNKI, VIP, SinoMed,
Wanfang, and Pubmed databases. A database was established, and SPSS Statistics and SPSS Modeler softwares were adopted to
analyze the herb dosage form, single-herb frequency, herb property, herb flavor, meridian tropism, dose, hierarchical clustering,
and association rule, so as to deeply explore the medication rules of compound prescriptions. Results A total of 241 compound
prescriptions and 175 herbs were included in the data mining. Huangqi (A4stragali Radix), Shengdihuang (Rehmanniae Radix), and
Shanyao (Dioscoreae Rhizoma) were the most frequently used single-herbs in the treatment of T2DM with ¢i and yin deficiencies.
The overall dosages of Astragali Radix, Dioscoreae Rhizoma, and Danshen (Salviae Miltiorrhizae Radix et Rhizoma) in all
compound prescriptions were relatively large, while the dosages of Wuweizi (Schisandrae Chinensis Fructus), Huanglian (Coptidis
Rhizoma), and Gancao (Glycyrrhizae Radix et Rhizoma) were small. Salviae Miltiorrhizae Radix et Rhizoma was the most

commonly used herb for invigorating blood and removing stasis in blood-stasis accompanied syndrome; Coptidis Rhizoma and
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Zhimu (Anemarrhenae Rhizoma) were the most commonly used herbs for clearing heat in heat accompanied syndrome; Coptidis

Rhizoma and Cangzhu (Atractylodis Rhizoma) were the most commonly used herbs for removing dampness in phlegm or dampness

accompanied syndrome. Cold and neutral are the high-frequency herb properties of the compound prescriptions; Sweet and bitter

are the high-frequency herb flavors; Lung meridian, spleen meridian, and kidney meridian are the high-frequency herb meridian

tropisms. The couplet and triangular herbs with the highest support degree are “Astragali Radix-Rehmanniae Radix” and “Astragali

Radix-Rehmanniae Radix-Dioscoreae Rhizoma”, respectively. Five potential core prescriptions were existed by cluster analysis of

high-frequency herbs. Conclusion The data mining comprehensively reveals the medication rules of compound for T2DM with

qi and yin deficiencies, which provides references and ideas for clinical and scientific research work on T2DM with gi and yin

deficiencies.

Key words: type 2 diabetes mellitus; syndrome of gi and yin deficiencies; data mining; Astragali Radix; Rehmanniae Radix;

Dioscoreae Rhizoma; Salviae Miltiorrhizae Radix et Rhizoma; Coptidis Rhizoma; Anemarrhenae Rhizoma; Atractylodis Rhizoma
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Table 1 Frequency distribution of high frequency TCMs (frequency > 40)
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Fig. 6 Boxplot of dosage distribution of high frequency TCMs in gi and yin deficiency syndrome and each concurrent

syndrome (top 20 frequency)
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Table 2 Frequency distribution of TCM properties
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Table 3 Association rules of two-herb combination

L iR KFE/ % BIEE% A KFFE /% BIEE%
AR = 49.43 89.31 = E v 25.19 55.46
H =A% 49.43 57.81 A =R 25.19 4552
TS 48.66 93.41 RACK =4 3% 25.00 59.01
W= 112 48.66 56.92 R = RIEH 25.00 45.17
Bl 42.18 92.86 INZR B =B B 24.81 90.91
HE=SEHR 42.18 4933 HH oI ZEEE 2481 29.02
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i =4 s 30.92 59.34 Ak F=1LZ 21.95 68.86
A= 102 30.92 55.86 i #=FH kT 21.95 42.12
FI S 29.58 64.58 PATES 28 21.56 47.48
A= S 29.58 53.45 FESHR 21.56 47.48
FR A 29.01 63.87 IhZE =124 21.37 78.32
A EL 29.01 52.41 k=& 21.37 67.07
AR T 28.44 89.22 RiEk=+1+% 21.37 50.45
B TR T 28.44 33.26 FRXSTIRT 21.37 47.06
HR=11% 27.29 60.08 PSR 21.37 46.67
I A=E R 27.29 52.38 i Z=1l1 254 21.37 41.03
ZSSHIK 27.10 92.81 Z SRR 20.99 71.90
B> ZS 27.10 31.70 EHE=KS 20.99 37.93
FRX=11Z 26.53 58.40 WIS 20.42 79.85
ih#=F 4 26.53 50.92 HICHIE 20.42 23.88
K= 1LZ 25.57 60.36 AR TS 20.23 86.18
DN TESEE 25.57 56.30 WG =HRE 20.23 23.66
FIZ=ER 25.57 55.83 MRt F=3E 20.04 86.78
thZj=RAE#Y 25.57 49.08 ML T 20.04 23.44
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Table 4 Association rules of three-herb combination

LIRSy RRE % BIEE% LRy LFFE % BIEE%
h2g, A= 29.77 96.30 RIEK, HFE=WE 23.66 94.66
HiG, A= 29.77 60.23 WIS, A=K 23.66 47.88
N =B, A 29.77 57.14 RIS, AR 23.66 55.86
W, A=A s 29.77 61.18 WIS, RAEH=EHTE 23.66 60.19
W=y, A 29.77 34.82 WS Rk, A 23.66 27.68
MR, L 29.77 53.79 RS TR, RAER 23.66 42.76
FR=>EE, 1hg 26.72 58.82 FIR=E, Atz 23.47 51.68
gy, HEi=HE 26.72 97.90 B, fZ=1g 23.47 56.68
hZi=E, B 26.72 51.28 I, EME=ER 23.47 47.49
WIS, WA=SER 26.72 54.90 W=, & 23.47 45.05
WK, HiR=17 26.72 63.35 wiS, Wdi=fs 23.47 48.24
oIy, HiR 26.72 31.25 %5, PSS 23.47 98.40
AT, PSR 26.15 88.39 BR, b 23.47 93.18
WIS, FHEoAE 26.15 63.13 W, Hil=A R 23.47 55.66
HiS, Ao 26.15 52.90 FZ=mE, WE 23.47 51.25
PS5, At 26.15 57.08 =Ly, i 23.47 27.46
HIE>EME, 15 26.15 30.58 HR>BER, A 23.47 27.46
MBS, FHS 26.15 47.24 SR, AR 23.47 42.41
W, EMd=>FL 25.76 52.12 BRI, Riek 22.71 50.00
FASHER, AHE 25.76 56.72 RIEH=>WHE, BiR 22.71 53.60
W, FEAAMH 25.76 64.90 Wi, BiR=KREH 22.71 53.85
BT, X 25.76 30.13 W, RIEM=ER 22.71 57.77
AT, EXSWK 25.76 88.82 HEK=HMR, RIEH 22.71 26.56
MBS, 4 25.76 46.55 IR, RIEm=mE 2271 93.70
A=, F4 25.19 48.35 g, ARF=EE 20.61 93.91
B, d=>FL 25.19 51.76 W=, AkT 20.61 39.56
A=W, gy 25.19 55.46 WS, WH=STRT 20.61 4235
W, 4= 25.19 63.46 W12, HET 20.61 24.11
wielgy, #4 25.19 29.46 TR =, g 20.61 64.67
th#h, &K 25.19 94.96 W, hRT=ig 20.61 72.48
WA=, RIEH 25.00 47.99 R =>H K, F4 20.42 48.20
g, RIEH=EE 25.00 97.76 FEASWE, RIEHm 20.42 44.96
WS, WH=RIEh 25.00 51.37 W, RIH=F% 20.42 51.94
RIEM=HEE, 1LE 25.00 59.01 W, FEXSRKIEHM 20.42 51.44
B, Riem=1124 25.00 63.59 WK, £ 20.42 23.88
BE=IZy, KIEHm 25.00 29.24 Rk, FELASHE 20.42 89.92
Hil=WE, s 24.05 52.94 B, 4K 20.23 93.81
HE, A58 24.05 58.06 BR=SWE, 4 20.23 4454
B, FIE=mK 24.05 94.03 FEASHEK, B 20.23 4454
W, HiR=P2 24.05 57.01 WK, Bl 20.23 47.96
FZ=mEK, B 24.05 52.50 WG, FASER 20.23 50.96
WESHER, 15 24.05 28.12 HMESEIR, 4 20.23 23.66
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Fig. 7 Network diagram of association rules
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