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Abstract

Objective: To analyze the medication rule of Professor Song Aiying in diagnosing and treating qi
and yin deficiency syndrome in chemotherapy period of malignant tumor through data mining
technology. Methods: Patient cases of qi and yin deficiency syndrome in chemotherapy period of
malignant tumor treated by Professor Song Aiying from June 2021 to June 2023 were screened. The
prescription information was standardized into a database using Excel 365. Excel and R language
(4.3.1) were used to perform frequency analysis, function analysis, four properties (temperature)
and five flavors (taste) analysis, meridian tropism analysis, association rule analysis, and cluster
analysis on the prescriptions, along with visualization. Results: A total of 120 prescriptions and
197 Chinese herbal medicines were selected through the inclusion and exclusion criteria, with a
total medication frequency of 2951 times. The analysis of medication rules showed that the four
properties of Chinese herbal medicines were mainly cold, warm, and neutral, while the five flavors
were mainly sweet and bitter. The meridians they belonged to were mainly the liver, lung, stomach,
and spleen. The main functions of the drugs were qi-tonifying, diuresis and dampness-eliminating, and
blood-supplementing. In terms of medication frequency, the herbs used more than 80 times included
Pericarpium Citri Reticulatae (Chenpi), Milk Thistle Seed (Silybum marianum), Astragalus membra-
naceus (Huanggqi), Radix Paeoniae Alba (Baishao), Hordeum vulgare L. Seed (Malt), Pinellia ternata
(Banxia), Atractylodes macrocephala Koidz. (Baizhu), and Prepared Rehmannia Root (Shudi). The
results of association rule analysis showed that the core formula was Radix Paeoniae Alba (Bai-
shao), Pericarpium Citri Reticulatae (Chenpi), Hordeum vulgare L. Seed (Malt), Milk Thistle Seed
(Silybum marianum), and Astragalus membranaceus (Huangqi). Combining with voting, the drugs
were clustered into four categories, resulting in four core prescriptions. Conclusion: Professor
Song Aiying’s treatment experience for qi and yin deficiency syndrome during tumor chemothe-
rapy focuses mainly on supplementing qi, nourishing yin, and enriching blood. Additionally, it in-
cludes promoting diuresis and eliminating dampness to protect the liver, strengthening the spleen
and stomach to stop vomiting, calming the mind and relieving irritability. This provides dialectical
thinking and medication reference for Chinese medicine’s clinical use during chemotherapy.
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Miate, REXR

RIHIR A BT R R MR R A AT, B, FAERM, Ha%, Wt Sm,
IR 30 2242k, A2 MR T 7T 75 AR 2R A0 K SR PR 8 062 » T R AL TR S A S ) DL, ) 32 B 0 o
ARNAERREINES], BEREMIGRES, RARGETERY, NHRTIAERMH I ERNS%.,

Az A BB FZ I BRI E, SRR W vh B 2008, AL i A, A
R, A PR 25 U AT FE N D3 A MD  BE  PRAE PP R 2 (R s T ORI, AT B et o R 24 A i PR
HORIIBTFUKF[S], RAGE &S Z N THEZ MG @B s 5 . R4t 738 M e,
giit ot BE AL A 2 ThRe, B2 B T A SU R EE 2 AR AR S5 (6], AR T 5k
BN RE B R AR A B & 1A SR B s A BN G o DA 5K K R AL RE (6] [7], AT
FUHIL R 8 5 AR Z SRR SV B IR ALY T I PR IE S (A T AT B s, R B st
AR, U AR ST FU 3 SR 08T I 7T R

2. #IRE
2.1. BHERIR

TG T 2021 4 6 H~2023 5F 6 H R EZHHAIR 112 Ko b2 iR B E IR ALy i = BA PR IE R
Bl A B s S BT SiciiE.

2.2. MNFRE

(1) BB A R B2 (2) R IR 20 R 2 9 30312 16 I Bl 9 U 7 Rk
e (PERKZITARE) [ APEIERAHERME; (3) BF A HHl. FREEAGEE L
TG BE 2 WA HoR T h 2537y B Z5e ke 8 () BaViHE AR, HAate ikl k3.

2.3. HBRERIE

(1) AFEMEZWbRMEE; (2) WAIEZE, i2— R, ARIERFA T ZE; 3) A EAT.
B I ARG E RN () FERE AT IR, (EANE TR R

2.4. BIEALTE

2.4.1. ImAERNE

iz H Microsoft Word365 47 It R 55 K} LA S Ak 77 S A6 B 3 A, i 755 9 AN AR TEE I rh 25 8508 5 N
MicrosoftExcel365 E . 255 A, Jl /BN R, TR 2 B RMOTESRN, FEARC
THE = NBATHZ, ORI T AR LS

2.4.2. BUEATEHK

SHERHR (CPEZGH) [91F1 (FFEAR) [10], X2 LT ITELA R, K25 4R g— M
NE R T2 4, LG IR, WLt FRNE N L 0T, IRAUR IV BRI, B e
NTEELE, KRR 2Rk N4 IIRGRN excel kg, FEXTHEPUAS FREHT O LI, %R
DRGHAT 732K
2.5. BRI

i Microsoft Excel365 X g9 N B d k47 25A % . VU Mk e hRBGHAT /b, FFnTfifbAb B, 8 R
W H (4.3.1)1F F ML OT K ¥ 5L RStudio, R HEVE Ja Y o 25 8 B ON T W) 15 (basket) # 4 JE 30,
read.transactions FRACHHATHUEEALAL TR, FH “arules” fr “itemFrequencyPlot” p& AT $ &I 4 /0 7
FERTAAL, H apriori BRECHEAT SRS 44T, “arulesViz” B TRIAAL, I “NbClust” #E1T %
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BB, RER

KEENL], AERRERIEFEGIERE NI, H NbClust iR #1704, FHH “factoextra”
A1 “pheatmap” AT AT AL AL B .

3. &R
3.1. INTRGIFAR

TS I 1] 159 61, Ji MR bR HERR AR S5 6] 39 491, Shah A 120 ], Horb B3k 59 9], “ik 61 1,
B/ANN33E, K NT8 S, ik 58.28 £9.66.
3.2. BRPHERURGR I

XTI 120 140 T7 AT 40 0T, 2L R R 2 197 Wi, S EFAIR N 2951 ¥k, HAR AR > 70 Ik
2R UGR IR B (n = 109 1K), /K & i(n = 107 1K), 3HE(n = 104 1K), FI7j(n =99 IX), 22 (n= 98 IX),
FH=961K), FIARO4K), AHFE(n=81K), HELT(n=731K), H&M=72). HA(M=10K). it
H(n=70); MHMIE > 30 k2R, W 1, A 2uRET) 60.86%, ISR < 10 R Zy
H 127 W, (R 2R 64.46%.
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Figure 1. Relative frequency plots of 197 Chinese herbs used
more than or equal to 30 times

B 1. 197 KRR AEASURATEHFT 30 P A RE

3.3. hAMKR, HEDHER

PERRIAZ MR, B RGETR A RNSE, BREE R 28T, P TIR SN 310 R, FEMATH W
Bk ERZ 43 5 8(n = 101), HR(n = 93), W& 2(a). VUSRS 192 %, HP Pk, S~ 70 X,
HONR . M4 TH 2B NS, MafmEs, wmE 3.

3.4. RATHHAER

LN BAT M, I e 17 2K, Hb AR > 30 AN 2y MKIBIEZ) . i
75, e, EAAE, WKL
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Figure 2. The frequency distribution diagram of the four gi and five tastes in the characteristics of medicine
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Figure 3. Drug homing frequency distribution map
3. YRR SUR 5 El
Table 1. The main drug effects of 197 Chinese herbs used more than 30 times
< 1. 197 IR ZAFERSIUR > 30 XM EZ AN
2k R TR HIUIK
R WE. AR, K=, HEHN. ARE 317
FlKiziE AKRE, HBRT. RE, A 290
Fh 1 HAS Bt 180
HE s, . 5 174
L R A& 172
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3.5. FEhZ B RERHLI

3.5.1. KEEHIMIFE

IR 5 S A SRR B35 (Apriori) xR 25 HEAT SRR 0 A, Sexd B e T AL 2R, IS, AREE %
B /NSCRE 0.6, S/ NEERE 0.9, JLAE] 114 Z GBI, Hrf 4 ZSCBN/NT L ARFR T RGRSCEL,
1 RN TE N 1, FoRME TR RIS, A HOCBHIN o« ARHE B AS KN o3 5t
RPN AT HE T, VE4H L% 2.

Table 2. Top 5 association rules with support for 2 drugs, 3 drugs, and 4 or more drugs

2. 275, 3. 4 TR LY HER AT 5 LAY SKECALI

251 TR BEH s FETH

2 Fh#59)
{a&} => {845} 56.67% 97.14% 58.33% 1.18
{a&} => {¥R Y 56.67% 97.14% 58.33% 1.07
{imE} = [} 56.67% 97.14% 58.33% 1.12
{5} => {52} 65.00% 96.30% 67.50% 1.06
{BE77} = {FRE} 79.17% 95.96% 82.50% 1.06

3
{E47, A3} => {5} 62.50% 98.68% 63.33% 1.09
{F2F, AHTY => {5} 60.83% 98.65% 61.67% 1.09
{AA, #AHT} => {KRE} 54.17% 98.48% 55.00% 1.10
{Z£%, &} => {A~5} 50.00% 98.36% 50.83% 1.19
{845, FH} => {PRE} 64.17% 97.47% 65.83% 1.07

4 FhZiH)
{a%, Ak, A} = {F#} 51.67% 100.00% 51.67% 1.22
{AaA, BrEz, #HhiE} => {F#} 52.50% 100.00% 52.50% 1.22
{a%5, ARk, A} = LK RE} 51.67% 100.00% 51.67% 1.12
{#K, £, M} = {FRR} 53.33% 100.00% 53.33% 1.10
{E4), HE, Y} = {¥: 53 54.17% 100.00% 54.17% 1.10

4 Fh UL 2
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mite, REE
{E87, AR, ZZF, Mt} => LKA} 51.67% 100.00% 51.67% 1.12
{875, Ak, BT, KE} = {2} 51.67% 100.00% 51.67% 1.22
{E87, AR, BRE, bz} => {2} 50.83% 100.00% 50.83% 1.22
{BAR, BR, P, KKE} = {E%#} 51.67% 100.00% 51.67% 1.22
{877, B, B, Az} => {KKET} 50.83% 100.00% 50.83% 1.12

3.5.2. KREXMMTATIAL T4

M RIES “arulesViz” AL 1k £ (plot) W SCRAL AT RT#RAL, 20 N R R L. ORI
REREAT AR 1) BRI AR B SQIBCRUN, LSRR REONREARAR, 25901 BAS B A AAAR, 5 AT
PUERIR RN IR TR N, SR WIE 4, 2) s dHAERERE: ] DRI A SO AR SR 2R 40 4, ook
ICRI I ) KA A A, QBRI 409 6 4H, F plot sRECHAT R R 1E LI, B iRk Ron g
KN, BRI B TOAK B 5 /R B (R QIR 15 P8l KN SCHRE RN, L] 5. 3) IR :
Bl R/ NFORBAE R, ORI T RO &, & Sk 48 M BRI A O 258, S RGN I8 %,
TEWLIE 6. 4) “PATARbRE: H plot BREON B AT WAL 0 AT, B9 — S 2R B AR — S RIRIIUIY), i Sk
Ui A2 R B AT JE I T, DL 7,
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Figure 4. Scatter plot of association of traditional Chinese
medicine combination
4. hTRAEXBEX AR E

3.6. ESFAREDHT

XHE IR T4 T 30 IRIVZIEEAT IR0 HT,  SEHT(NDClust) €0 SR Bk AT FIE[11], FF I
SR 8) A (1] Q)R BRSA B AT AT AAL, ISR FIWT AT 2ROy 4 38, Sl SRR A IR B ]
10 . BB LRMBHENE . BARAL. Bk, AmE. KE2 KNP HE AR, LHE. o, B2k
HLOEHE. AEEE. BN 3R AT M. AR, ERL AR R W, R
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Figure 5. Association grouping matrix diagram of traditional Chinese medicine combination
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Figure 6. Visual network diagram of association rules between Chinese herbs
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Figure 8. Bar voting graph for optimal cluster number analysis
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4. ¥+1ig

(EMANR) [121Fw: “R” 5 “IREHEME” “TESE” “WRBEZ” AR, REFEHIZIAN,
MR RIR 2 HIER N . MERI. BEBA. RERIE. B IBRSES M6 R RS ERE
S, PRAEASER. IR BEEE. Bk, BREREREEANAL, Zagh TR, AR LS, H AR RO B .
ITAVE NBAREE 2236 7 IR 0 B 7L, WIT SRS MR E R E AR AN “258 7 Z7ulE[13], 7
iR, W SEEE BRI, BE TR &AL T A Rsem B, AT RS N EE
A _EF[14]. PRbR 2 E kAT B L E A InPuE 29, CURBIIER, WET RN AT,
R, HENET.
4.1. EERH

4.1.1. BEEAZ SR

ARWFFILIS K 120 AL TT, 197 Bk 2, SAMECH 2951 W, {3 FHATCHT 6 ALK 43 A2 BRIz 7K R
B, HAT ZH PE. A5 20.77%, SICKT 30 M4 60.86%, A HIEAT IR, SR
BRGNS R, WAL . RIUKIBIBE . ez, BARZNE. HP A EZ ANV (FE .
AR KFZ. . AmE). #BZ(E S 24 AFHAMLZ(AAT. BB RE, = KA RS
W AT 25 5 00T 36.74%, TR A AR EURAEAIT A CARR IE [ A, 4 BhoRAR (36 7 B4, &bt <
MR R Z, T AR T IR FIKIBIR, BREE . AREBAME, ME. N5 XSS i
1B, R BRAERGR. EE%. T tiE, NUBES A, B HARFRNTESES,
T, i, ZFEBITE, 17TAHEE. WA, RERRBIRIGIERE SRR S, PHES PHRAH
g5, RTINS DK TR G K T S B RIS AT b A A SR AT
YRR [15], X250 BT S0 AR 0 o TS VR [16], 38 5 rp 04 110 3 72 R R B R ml FAIG 1C3 o
BRFEIE, i) JAKISTAT 15 5@, B B v FF R4 [17] . 2 2 & 1 B A E T 5-HT F1NK1R,
HH 2R 1E 2 4 5 R LR VEFI[18], HARHI G 1K 5 2 25 [19]. X294 ek o, BT N b 252451
R, P . ZRImE . Hs EIEM B B M. MRS, HARH AR, RERI. BEZE. A
Arhad, M, ZR2UbRIThA, EEEM. BB AN, RETEICKEN, BRI, —Oim, BE
AN, BRBRESS, SR sEimE e, H—Jim, IESES, DH P2 MAhRfsf, A sK
e RS, RERBFNAATRSG N, REME, FCUREE, P R8E, HAURENE,
JRE N SN ARG, B DR EE, KRGS T4 5, ONIRIE, 5T, 2R
i, SEOESTH, PETHE, PRAME, MAGUNI. . BRESNE.

4.1.2. KERAW 534

iE R R O 2 BEAT ORI M, $2BESCHRF AR IS 2 R 3 b, 4 R K 4 FRELE
2P EAE LR TR, 73 RO KRB =>{FR By {7, Z22y=>{MR Y {873, 2228, KK
BIy=>{BREY (MR, RIS, 2R, AKRED=>{HAT}, iR B IR Ay 1A PRI R 25 A% 0 2L T
R, AR, AR BEE. ZE5F. BB, FESE, AL IR, AR BRE. Z2E,
K REDNIZOEY), SR REEGIT 7 P SR B REAN T, CREEEIRIN, ATHIEE, RESZHH 30
9, FIARKEME . 3B ORI G AT 25 s 38 ROMI B A0y 250 e 2428, 0 Je 8 4 PR 1R 2R 1 0
AL A AR [20] . FATFRILSA R AETT, SRATIESE, A SRR, BATBcE oy 25 Re et R 40 i
T2, BCEATT 255K B DR D [21] b s AN ALBARA . RS CERE, RIBOE TR g s A, it aE
I RERIPRE, HAEHTTALYT 250 S BN e il [22] . 2220470 B, @IOTHE, B SdE, Al
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4.1.3. BRI

St B R 2 AT B b, 5 A WA AL UL R BT S A T, B LIMEN
43, PR FERNG . WM. BAN, ARE. L EFmAT, #ERUERE, XS R i,
W FFRIES, MAAERIE. BA%. 0. %K1 OB 8, AT 251820
JRRRACEE IR . 88 P RS R - (Iele & o - A RO R B X2, b e o R R
PAREE, (RITAIRE, IS RS A g B oA, (A - b LR, A RNERE R, A EAE, %
Flm TiE AR . IO - AR FRILANE, T - AR - FMNRER, BRA - RS E,
AN A, B 1EIR 2 I 280w+ 2 IR MANE[23] . HPU N SFRA LT, Kb KTF2H. P,
WM AR, Ta - EXHERAARE, M - @& - BTN, FRORERE, HAgE A, %2
WO, EAEEM AT, SENIRNARE, AN R . R TR, EE b, AR
ZHWRBHR, BB, CAEERIK, 200 TS5, R, BT ER E SRR T 24,
RYFZIT R 2 LT A NPz EFR R 25, 5 T497 T fe B 25 MBI R NL, B T 45 T Wb b 24
BHTIRIE, B EAREXERT, WEWnsE%s, REeHMSBAL, HEnaiEs, R, A Hin
AU, oA, R (EARAE . WOER . A RACE IR, EAE, MEE A AR, K
XL WA GRS, RSN . NERE. WS H ARV T 59, WUEMATL, FFEAR
R, WM, BRAM. R4 AMTERGE. X TRKAEE, EHBFESAE,
FEAK ™ BB e IS, N4, AT, S, EIKIEREE B RE . KRETAEG I
I, RTReE K EE M, e EERE.

4.2. [RbRME

AHFFEIET R U 50 2536 T IR AT 31O PR IE SR A T BEAT BRI, XN AL T i
R, PEVR. VA AR IR, ZS RN R ICRR T, IS aE R B SR AE B R ALY
SUITE) I PR R IE R A e T7 DA T 2 e o (ELR AR AR AE —E RIIRME: (1), BB s R
a4, AEAEHA ZAIRARGER, HARE A BEEEAR XL, IR TR 2 AL RE T R EEE . (2) ASHTFTAX
X ZGTERR . HZE PR SR R 1230, RITTEZYTH B E . (3) PRz b, EHE
BRI OC s, DR AR BT RN BSGE F  h BR 25 i (0 T T AR R AN SR, IR AT 2
At ASE R ISR o

SE 3k
[1] FRE—, EAR, iR, 55 2022 £ ERE G THR S 5H RmERAT A U LL[I]. MY LR& R T T4k,
2022, 8(2): 54-63.

[2] GktHE, FRER, BRI, BRSPS EER PRI R A Na R R FEF A E, 2023,
48(17): 4610-4619

8] HE, #EH, Mg, % PRGBS LT MR I6 7 I8 e K o St R 0], P2 SRR, 2024(3):

119-123.
[4] AT, M, SR, S5 P EAGHIEOT 5T R A T ], e R 200, 2022, 37(12):
7233-7239

(5] TARE, #hoCH, KRBk, 55 BRied iR e 2 e AR h R BIRD]. Bk, 2017, 58(10):
886-888+900

[6] Meie, BXGES. KEGR LI AR E R REEN R 5 2B]. 7B Mg %4, 2015(4): 45-49.
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