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Abstract

Objective: To summarize the academic experience of Professor Ouyang Chensheng in the pat-
tern-differentiation based prescriptions for treating malignant lung cancer through the data min-
ing technology; to explore the application of data mining technology in the traditional Chinese
medicine (TCM) inheritance study, and to provide new insights to evaluate the adjunctive effect of
TCM for patients with malignant cancers. Methods: We collected clinical records of out-patients in
Shenzhen Hospital of TCM, who were diagnosed with malignant lung cancers, between December
2009 and July 2019. Chinese medicines in the prescriptions and the corresponding differen-
tiated-patterns were extracted from the records and entered into the database, and further ana-
lyzed by Python and R respectively. The results were visualized by Cytoscape 3.7.1. The rules of
TCM prescription and Chinese medicines commonly used for malignant lung cancers were sum-
marized. Results: In the study, 2852 prescriptions were extracted consisting of 45,519 Chinese
medicines. Through apriori algorithm based correlation analysis and frequency analysis, we found
that Professor Ouyang Chensheng followed TCM principles of maintaining Zheng Qi, tonifying the
spleen and kidney, resolving phlegm and removing blood stasis, and nourishing Yin and moisten-
ing lung in treating lung cancer. Liu Jun Zi decoction, Sanziyangqin, Erchen decoction, Qianjin-
weijing decoction, Xuefuzhuyu decoction, Xiaoqinglong decoction, and Shashenmaidong decoction
were the commonest prescriptions in his treatments. In those prescriptions, Astragalus, Radix co-
donopsis, Poria cocos, Rhizoma atractylodes and Cornus officinalis were often added to tonify the
spleen and kidney, as well as promote lung expectoration and nourish blood and Qi. Conclusion:
Through data analysis, we find out Professor Ouyang Chensheng treated primary lung cancer on
the principles of syndrome differentiation, tonifying Zheng Qi and removing pathogenic factors.
These are important for treating malignant lung cancer by traditional Chinese Medicine. The data
mining technology could be a useful tool to summarize the clinical experience of famous TCM
practitioners.
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1. 518

it A FE G R PR KR IR 2 —, 2018 AR IR IEE A Mo 6] 73.33 T35, Jm & A MR
ZH o TR IR IS, 2019 4 9 H-HIZRIBe A BN RO R P AT B —— e REB VA St SR B2 T 5T
THERZSRA IR IRE ST, BT SE B PR 2GR TR « PRSI N AR BR 2 B R R R T I
WIER[1]. BREHMRAEHAR AR 26 DUt A4 2 P R L SR IR Ah ke 2 IW, 2 37 FMIRKR AR, b
XF PR B S SR T e A T AR B i WA, kR 1 EBEORITPER AT AR, RHRIES:
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A BRI YT TR, 2R3 50 BlilmRI FEEE, FATA I P 25 &ALy IR T TR H1ERIV 1R
i RS 2 3L 76%, AR R RAL T XA [2]. AHE TN BRI SR, 28 S A5 ERRH
AL I YT Bl 0 I 24 m S, GRARRN 5437 B 25 FE R IR Y T AR i B b B R P PR AN 25 -

2. W5 F*®
2.1, BHER

$ZHX 2009 4F 11 J~2019 4 7 HRYITH A 2= B A5 B i s (1 BR B AR AR 1276 i il S8 R 1T 18 g
AT GRS 50 2K SOEAL

PINFRUE: 1) WK B K o R 28 R 5 — 4k 95 AN R R IR IR 1297 7 S (i h 21297 77 %8 [3]
BRRIZ WO R R M 0 BB 2) Bk, MR ERS. 12K, S REIR. YRk TR
BRI e BN, A BRI PR 4 AR P ERFRIE Y, R HES S (it TR ER12T T %) [3]
MEEEFHE TR BREE ChEAREE) [4]: 3) A B hRia )y HZRES.

HeBrAnitE: 1) SAMHZAMNATT: 2) S RATr: 3) SBENHIFIKILATT: 4) BE A HAR
T R R 4L T

2.2. BIEALTER

Bim S S AT RN R R L E RSN, WA AEE RN S5 =407 B IHE IS —
. WETEFI 3274 B ALTT, FRMBANNFERR AR, M ERME B0 RGEARICSEHRIE S TR AL T . A
HIAL T« R AL 54, &3t 532 ) #2852 AMb sk N EXCEL, @37 7 24 58 %

2.3. FERABH

BE— BRI (h25%7) I CRE AR WA, FINZEERINIRRLLTT I, 2584
PRy IR A FREEAT VAL, SRL2GWA R A R T B SRR, ARSI, W “RIKE” 5 “%
JBREE” BN “RRIET . B ERT 5 CERRT SN “ERT, OSRIRTT MCBRET T 45
N CRET” e HE LR AT R A RO ], ARYEAHT T ORI B TSR, H RS AN
KT E 2, XS FATTAL T BEAR N R SR (2 < ANE G M TR, AT RN R

24. BHRIZHR

NiFH python 15 5 BB EXCEL #diE, FHAEHZiMmsntr. BEGHhABAHIESARIES, X
FH Apriori B3B3 Brids , 1154 3 K5 BE (support) 1 & 15 £ (confidence) , 70 1 & A rh 25 R BE L &R
A —25 S\ Cytoscape 3.7.1 it ib J7 i /R AT 84 4347, IR A Cytocape ) MCODE 4 3 (3 HE 1745
Pk o br, RETT AR PR OE T o A B AT SO TR 25 U, 1T DR U424 D 3 i R A
BIER, R TT AR LR Z R AR o Fod SCRFRE R AR TE AT DU R X, Y HH B o] s, BPIigE
HER S X ALY FIER; BEERRERREMS X RAERZM T, REEER Y RERMR, U{X—~
YRR o SCHRR RN A P A e PR AT S T S e 17 R T Ak J T 24 %6 R FH 24 R [5] - PRI 2 2[RI BRI R
L N AR, e — e AR R E AR Ab 77 F 24 (A 7 A
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20 B, L AERZUR N BLIIRIN 61.58% (M7 1)HHZGMITIRES. 2. IR, RREas “URMIT; FREZ. FE .
WHTARIBIRALEE, A0, REEIEZ, (W&, 3R, FEGE. LEBHRIERS. &
JE R PR, SR, BORNAE, TR, EARIEREA,  DP IR HIE A 24 R M 25 U

Table 1. Frequency analysis of traditional Chinese medicine

=1 PRI

ARIL T RRBH R 2R

FS GRE7] T4 BAL
1 HE 2700 5.93%
2 RE: 2593 5.70%
3 FE 2342 5.14%
4 7354 2188 4.81%
5 SN 2137 4.69%
6 W LB 2096 4.60%
7 Fiti 1921 4.22%
8 JREE R 1492 3.28%
9 WS 1335 2.93%
10 FAdE 1300 2.86%
11 A 1192 2.62%
12 g 1103 2.42%
13 HE 960 2.11%
14 % 945 2.08%
15 A= 710 1.56%
16 FA 692 1.52%
17 B 656 1.44%
18 iigayic 576 1.27%
19 ANGR A 572 1.26%

20 it s R 520 1.14%
Bt 28,030 61.58%

3.2. BXPEMRAEZIRMFGEIER SRR

2ot BlR 2, FATTAT LA BREH AL B 12 0 Bl IR 2 20 D9 O LR« B R ¢ A4 BELI
PRICHERE S MR . R . KR JUX 7 AHERL (A0 2), Forh DLBRIRASRE . SR . I PR

X3 FHERPT St A%

Table 2. Syndrome types of lung cancer
2. B WIER

RS A UL (%) P LppiEr
A LA 35 1.2% 585 16.7
PR 44 1.5% 658 15.0
PR AL 91 3.2% 1415 155
FRITHEIE 1694 59.4% 27111 16.0
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Continued
It SR 565 19.8% 9050 16.0
R 1 396 13.9% 6259 15.8
PAWilE hi 27 0.9% 441 16.3
587 2852 100.0% 45519 15.9

3.3. FEMERPHNABER
33.1. [EBSE

A UK AAE AT LR, SATEM, A2 UNE Tz 1, @258 < B FR),
HpE, w2, AARMNEER, FE. B, S, R~ S04, NN, BRIz,

Figure 1. Network diagram of high frequency drug association
intensity of lung Qi deficiency syndrome
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UERS AR i IR PR 2 L R BN ] 2, A B IRIRSER, R BH B A g ities T i S % A=
KPR HR . K S BT SEL IWIERITINIET 2 =7 3/2K 6 BRI, BmES. 4N
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Figure 2. Network diagram of high frequency drug association intensity of
phlegm dampness and stasis
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WRRHZGZ 2 ia B, HRIE A A, RS IR 25 25 (1A 3), BRIERF AV R IE b P =4 &
JVRTT IRtz —, N A 2L & 3O S s Al A T R T ilies A B R AR 3 (2], S5 A KA AR S .
AN BRI R B AT T B Al IR RE%, SRR AT U AR AR &, W7 I BRI B [2]
[6] [7] [8]. ¥k LR J7 AFRIEREAT ihi, Jaigbia F st T s I AN RIS, MR ER IE RS AL
B REAE, THBRAEHE. 5. AR, i+, 3R, L2, s REREES. R AR I,
NECHNEE R« Wi DURE, ¥R BRIEAGRAEIR, L@ e FRIEREA, BAHIEER 2.

Figure 3. Network diagram of high frequency drug
association intensity of spleen and kidney deficiency
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Figure 4. Network diagram of high frequency drug association intensity of
phlegm and heat block lung
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3.3.5. SFAME

o e 744 5 [F) TR VA 97 (Stereotactic Body Radiation Therapy, SBRT)GYT o I, I ASHE WIS,
Wi, PEARATL, WAMEEERE, Sk HIZ, FEEI, a0, kA ETEIEZE, RIS R EILE,
Rk b, HHRgEmE s, HHYSEIIZGINR. EE. . F114 8BS 5. il #i10, F
B RACKT SN, IEefbk, URHEs, BOINA RERE. R AWIE, 5856 LI bPRE IR -

Figure 5. Network diagram of high frequency drug association
intensity of Qi and Yin deficiency
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3.3.6. §iFMAR

R BH 22\ A Fitia i 35 P e s it A 22 e A IS . & B, i N3 /%, Wi, e T =
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Figure 6. Network diagram of high frequency drug association
intensity of Qi stagnation and blood stasis
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UERY ke P P 25 [9] (LA 3).

Table 3. Intersection analysis of common syndrome types with reference to Wayne diagram

# 3 BERNIERSELEERESH
UERY Kok

PIRHERE - BRBRAUE . MR 12 RE. BTV WiDLBE. BT, REEE. WS AR, CBEL BRE. HEL g, R

WL EEE. R IR BEOE. AT HE.

+
i
I
i

BRI 13 ST R, MH. LK. BB,
i 4 T WEE. KTE. R
e 5 WL A S, HIRT. R

PRUEASPH . MR S PURE = K AR AR . BT #iDLRE, 745, REBE. 582
AR BEL BRE. HEL L2, K. BRELL E=UEASEE A, FRERR TR BHAE
YR, . AERS. SRS, WREIERE ARG TR T B KTS45%. S M E
EH B 20 IR, M B ANEE, AREIL T RREH AR I PR 2T e ) 24 F 25 R DA
FARIERE AR #E

4.2. PRERME S

Rl R H WAERLHEAT Apriori S SCIBN BT, B IERE SR iR 1) 5 X 2, IR IR
R b A TR 20 (R 4). BEIEZ LASe 2. I, AR, InZ55 b st , a0 BIA 2 N AT
WRT . RASA. SCEZ IR, FR . IREEILE.

Table 4. Correlation analysis of traditional Chinese medicine

F A4 PEXREKS

] [t XRHE Bfi5E
{E5 - (K} 0.375 0.968

{AR} - {(HK} 0.336 0.880

it B < {AR} - {35} 0.329 0.861
{Zj >R} 0.325 0.880

{iZj} - (FK} 0.325 0.880

{2} (HK} 0.458 0.958

{AAR}— {125} 0.352 0.914

JS 1S {AR}— (K} 0.342 0.888
{EZ)—{aR} 0.332 0.693

{HE. AR (%S} 0.329 0.963

{H%T - {4} 0.159 0.875

LR — (R} 0.114 1.000

S {EZ)—{FEXY 0.114 0.625
{AAT— (MR} 0.091 1.000

{5, EL-(HERT} 0.091 0.800
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{B - H} 0.229 1.000
{HE. B — (B} 0.171 1.000
A ML LB R} — (R} 0.171 1.000
{B R} — (D 0.171 1.000
{HE} — (K} 0.171 0.857
{2 — (=} 0.286 1.000
{RE - {FH} 0.231 0.955
998 A BH i {5 — {23 0.176 0.727
LRE. R — (85} 0.165 1.000
{REAE} — (8%} 0.165 0.938
{FRi - (L E} 0.612 0.993
{EE - (1%} 0.372 0.516
ot i {IREE > {FR Y 0.343 0.900
LEEL RE - (B} 0.342 0.918
{R% - EE} 0.297 0.867
5. g

fiifeJE TR “RART L Cnzu L BB M. (AR = IERAERN, AR T
AR, KA, TR, RN R S Bl 10 2R . TR R R B
FEAA T B TT, SEUIHURRRRE S BRI IRRT, AMIRIEIAN, HME AL, SHAE,
AU MR, S5 R0 -

i ESATK, (R« RKAIR) = “RATHE, Jraks < LR, s, BT,
WIEATE, FHREDE, ARSI, AT, 7 MR R B R E R, 47K KRN A R
izfh, MRRIZEIREAT, SEMEBAE, IR SEBUKRAGEN AT, BRIRBAR. BIK, BHXK
Hinte, KR EREH, RREER, SBCURE. JOmHA, EAEMRE =2 R, SEEREE,
BFABH G o i e A el T IECRESE, BARRORIE, AR 2 Tl SR NAR], SRR,
ISR AEETT AR 2, AR IR AR, KB SEIea i .

DR BHME A= AR I PR 2T P B DL RO RS s A PIRE . BB SR . Al AR
PR W R WSAEIG . AT 5 N (i B2 7 %) 1 ChEEAEREE) RN ZSARLL, PR
Mg, 2 TR ARG =AMl i, O E TR R, A RS 2, U AE A TEUE,
BRI, PR T L DU =R, ST o R P IS PR, EAEE A R e R R
K IRIEREAS . 55— N RADN R, AT T BF BT ST RS, REIMET, 52N, 5
WFERYM, BTAMER, WS HIERAER . IR AR P RRBH B S Ia i, T 1 Bk
mo VARARAR U, BB = E, REEHHIERE, IR R AT 2L

BRBEAR AR 2 Ay b BE A A (B e R, JCIAE HAR B TR T IR v, S R I v,
B (Di%EiR) o m “WFRIEASZA” , (EER) Pz “WOHRE, Rlme” K. o
WS T RERLAE, HUAA B ZEMIREE, AR R S & BRSNS o R 5859 5
X 0 2 A, DUARES 2t AR IA% 24 IE 1 v 2R BRI B AR IR T AN TR rh OB 24, EMEE 1
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FFAERRBAMEAE A% i B2 455 T AN 58 38 e v B 2R (07, e (6 5 24 K5 (12T 05 ZE AN I PR A2 1)
SRR AL .

S, ERBAMBAE 2z a7 i CLER IEAR A 96 773200, AR HRIE 70 R P LR AN B ALIRAETS
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