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Abstract: Objective The data mining technology based on Apriori algorithm and systematic clustering was performed to analyze
the medication regularity of traditional Chinese medicine prescriptions for the treatment of hematological malignancies, sort out the
commonly used medicines, summarize the drug compatibility rules and clarify the clustered relationships, with view to providing
basic data for the clinical application and development of proprietary Chinese medicines targeting hematological discases. Methods
The five syndromes of “blood syndrome”, “consumptive disease”, “acute consumptive disease”, “warm disease”, “pyretic
consumptive disease” were selected as key words to find possible prescriptions for the treatment of hematological diseases from
Dictionary of Traditional Chinese Medicine Prescriptions. In addition, the “blood disease” and “Chinese medicine” was used as
keywords to retrieve articles involving hematological disease therapy from the China National Knowledge Infrastructure and
Wanfang Database from 1979 to 2019. The high-frequency traditional Chinese medicines, compatibility application rules, core
traditional Chinese medicine combinations, relationship network diagrams, as well as the clustering results of traditional Chinese

medicine prescriptions were analyzed according to values of support, confidence and lift, respectively. Results A total of 100

WAS HER: 2020-06-11

HEEUR: ERARFEEETH (81673755); HHTH ARSI ETIH (LY17H290010)

TEERIN: MILE, 2018 HZHLAVARVE, WHFJT AP B 2 MR B R B AR 78 . E-mail: 3268514982@qq.com

HBIEEE: PG, BB, WERIEMRI P EABIG AT R SR Tel: (0571)61768180 E-mail: biothcheng@hotmail.com



©1074 « $ER 20212 E52% B4 ChineseTraditional and Herbal Drugs 2021 February Vol. 52 No. 4

prescriptions and proprietary Chinese medicine preparations targeting hematological diseases were obtained, involving 64 kinds of
traditional Chinese medicines with a total frequency of 772. Moreover, 25 Chinese medicines were identified as commonly used
drugs with a frequency of = 10. The traditional Chinese medicines with the highest frequency included Salviae Miltiorrhiza Radix,
Ginseng Radix, Codonopsis Radix, Astragali Radix and Rehmanniae Radix. In addition, our results indicated that the main traditional
Chinese medicine treating hematological diseases belongs to the warm (291 times, 37.79%) and cold drugs (228 times, 29.61%) on
medicinal property, while the flavor of these herbs were sweet (486 times, 41.82%) and bitter (362 times, 31.15%), respectively. The
frequently recorded core drug combinations included seven drug-pairs and 24 three-drug clusters. Furthermore, 16 drug combinations
with potential relevance in the treatment of hematological diseases were obtained via association rule analysis. The lift values of four
drug combinations were even higher than 4.7. Moreover, eight drug clusters with high used frequency were identified as closely
related medicines according to the cluster analysis. The complex network analysis revealed a close relationship in the medicine
combinations of Angelicae Snensis Radix (ASR)-Paeoniae Alba Radix, ASR-Poria and ASR-Atractylodis Macrocephalae
Rhizoma-Astragali Radix. Conclusion The drugs belonging to the tonifying deficiency, promoting blood circulation and removing
blood stasis, and heat-clearing family mainly consisted of the high-frequency drugs and core prescriptions targeting hematological
diseases. Accordingly, the therapeutic approach for hematological malignancies includes invigorating gi and nourishing blood,
promoting blood circulation to remove blood stasis, and clearing away heat and cooling blood in traditional Chinese medicine. Our
results would significantly contribute to the clinical application and development of new drugs for hematological malignancies.
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Fig. 1 Analysis of four (i, five flavours and meridian tropism of high-frequently drug in traditional Chinese medicine

prescription for treatment of hematological disorders
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Table 4 Analysis on combination and compatibility of core drug in traditional Chinese medicine prescriptions for treatment

of hematological disorders
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Fig. 2 Cluster analysis pedigree diagram of high-frequently used drug in traditional Chinese medicine prescription for

treatment of hematological disorders
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Fig. 3 Network analysis of relationship between high-frequently used drug in traditional Chinese medicine prescription for

treatment of hematological disorders
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BRI EEREZ — . FABFEP R KL
) A S 2 N I A2% 95 1T 8L % % IELAS 25 DU I AN
WIT BRI . TP R M
LR Im PR Hh 24 B 2 U EAT BRI A, & SRR
BH R R 259697 5 R 1 o B8 A 4R A DA AL o A
BIT IR, e AER IEAMNE 2, P2 RAE IR
A . AT AR R I AL 24 P 2 02 L0
BT AR S R BR 2, HIERR i Rk
W, F25 C1 & C5 HEEARZ Sl F 25111 5%
REYV], HABENEMADFEEH. PHSERER
IR 2 B RARER, BARIALHS . FRIL T4 I
2. BLEFSEDIR, 2 ME PS5 76
T2 H MR 1R YT 7 TS T RIFIRCR . TR AT
AR RI, P2 BRSBTS 5 5
YR A I KS62 dupif T, i e

5, SRR EA DB R AT U 2R S
52 77 i FRILE LR 6 ST 77 TS T REFIRCR .
i T € 25TV Y 2 B A Ak T 18 R 4T 1
J9i (chronic myelogenous leukemia, CML) ¥ Il
RIBYST s RIUFTZ R e Rl LE , OB e A
REIT . UMNSBATERNETTHE R, X8
Pk CML HIGIT S MEF Ik 80% A b LiREE R
P, I AR M L VR TT A R R 2
=, IWFFZEEE AR5 T K e ) L0 254
B R, WIER. A, AR IO
VIBCATLEH A AN = SR BR P 25 W 2 A 3 i T 2 /<2
I MR ML 25 M PR S 25 () (38 L2 &, 5 om
TBVEFIRE S YR IATE KR — 3. GnZrie-Hhis-
LIF-BAZ A S, WA R THE N 4.94,
oo 4 FhEGWIAEIRTT ROR EAFAE T AE I IC AT SS HR
Mo Horh B OYREAGRIZG, HAREIEI, FEIGHN
I WREAR. MAEAT &M, 2%
M2, BeRgIE AN, &by, gy YR,
RPEGRM L2 77, XATE M. 2046 B AiE i
2y, LLAEIE AR LRI, B A=A T i
Ko 4 ZiFH, FRMAFH . EHGE L. %45 Rk
W1 2Ry 2R 2R R 2
MwIGa YT AR .

W AR 27 B B JR RN L I 9 A
HUHIRBOABTR N, DA 2R e 40 1) 77 B 55
JE NAREREL [ 25 FI LIRS PR 2R T 4025
(chimeric antigen receptor T-cell drug, CAR-T) 254
Kymriah MR RSi6 97 29 R KB, 9 LRow
R YA TR T 2 A e 7 P (B B T
D HPRE] 7 I m R H],  HLBEA i 24 0 5 0 H 30
XML IR IT 25T R AR Y T Bk .
LHAEBE ML V69T h A R I Ry T & Al
STERRIEN . Bek B E A ES MR, H
HALEARN S, AL U 16 9T 2 T K
PR T A= E W ST RS B2 UR . PSRRI
WORIETT TR ] C &8 2 ESE, Teng 25KE
S, P EEGEIEA S PSR L, WA R S
PEVR ELZH 0 1 1975 TIB-152 i AR BEIVLEE-3-F b i
(phosphatidylinositol-3-hydroxykinase, PI3K) /K[
Wl (protein kinase, Akt) /5 1% & HL &K H
(mammalian target of rapamycin, mTOR) 155 il %
PE T, SG5RA S e MR 4E M e . I A A
REMIMEIVER, Hi5SFAMMET. Li SP% Rk
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W, BaPHZSEge i EH T Janus WG-5 5% S5
S oE 7l (Janus kinase-signal transducer and
activator of transcription pathway, JAK-STAT) {55
WAL A K BT (transforming growth factor,
TGE) 15 Tl CB RN, & B8 6 )7 B 3
YA IITER o )IE T SV RS )15 R IR
S I 17 S A R AN R SRR, R DTSR
AR I RO FCY, AR, DLPFS R R
TR P2 )1 B SRS FE R R iRy, X
iR SR TT AR RAFPY. M N R
Ve A AR B e BRI 250, 3 SR AT 5 R I A E
P75 S MLV T BoR T RIFIEIT R . R
BRI, 1 2 B ATEE T U ber/abl @G HE D
mRNA K& p210 HEHKIE, X8 Mk 40 M 5 i
K562 4H 5= A= 4 A - Kim PV FEIESS,
B o I R RSO3 RE I ) 7K AE 77 P) H-catalpol, ] IR I
AEZ RIS R R BEEE 2 (janus kinase 2, JAK2) FlZg
1 % BRI c-Sre N R A 5 22 11 BCR-ABL [
WK, RIESTAMERER . ANSH5EZS 204
LW A F AR B i R BRDR 24, 1) AN R B2
Hrp NS AR Te AR R A2 « B LA A A
W CREHNH) BN “RETNE %27 , Bf
Wi fz . fRbiE MR e, Va7 IMVE0R <
WREUER RN T2 KNaE S E NS
A AR, ASh ASRBE R BA RIFHE
334 1 S B AN I 00 i RT REAER. Levy &0
KM, ANZ 2 H Rh o DL I FH B
PI3K/Akt/mTOR {5 = 8 E4f1 T 40k Sk L 40
PROFR RS B, Sl T 2 DR SR i JIR A £
FREDIRE, %45 RIER NS RGN L% 16T B
AZMAEEN. w2 A<, k&, @8
mififiy FRMAEEEDIR, DS AL, M2
WSS . AR, WS 2T/ T 4R
A RIFHICRIER, X 2 M m AR 4
PEARAEFET . LASE 208 3 B2 R I B S HRE
VEST, BRA R4 55 2 AT i E 4L ) DA &
G SERE R AR TS, ARORTTEER T
AR KT, JFOCE B R mIE L, e mblA %
PETNRERS . DL SRR, AW AR ER SRS ) A
RGTFIRL AT s N LB 1R 24 0 < AT
Fuhe it 1 LA R B S AN R AR

M 9 B St L R G B i AR i ik,
RIGHLEN R A, it RIGE, BT R K. &

PRI Fm LIS IE R . s #4353 KI5,
IEAMNE . i MAS ROy T AW FTE s Bl
MBI T 77 AR B2, SR S I 2
PR RN, A e B2 24 PR 5 IARZG BE K Il PR
W8 R A BEEAT IR TT, LB F 243 ) s PR A
PR Z0E R R AR A 2% . (BT AR
P A 7 770 SE BRIl R BRI RIATET, ABEA
IRAGHIAZ o 2HL 7 FAN [R) 2410 1B A PR AT SR BB A
i LA TR AR 6 R — B 0 IR AIE
A#BAR AN FERARELEAZFR
SE R
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