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Abstract: Objective: To explore the medication rules of Chinese medicine in treating radiation—induced
lung injury (RILI) based on data mining. Methods: The clinical literature on RILI treated by Chinese medicine
were retrieved from Chinese National Knowledge Infrastructure (CNKI), Chinese Citation Database,
Wanfang Data Knowledge Service Platform, China Biology Medicine (CBM) and PubMed from January
1989 to December 2021. The prescription database was established, and the data mining was carried
out by the methods of frequency analysis , association rules and cluster analysis. Results: A total of
248 prescriptions were included, involving 233 kinds of Chinese herbs. The common clinical syndrome
types are syndrome of deficiency of both gi and yin, intense heat toxin syndrome and syndrome of phlegm
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blended with stasis. The most frequently used Chinese herbs were Ophiopogonis Radix, Glycyrrhizae Radix
et Rhizoma, Rehmanniae Radix and Armeniacae Semen Amarum. The main therapeutic herbs are for
supplementing gi, supplementing yin and clearing heat. The main channels enter into lung, liver, stomach
channel, and the main flavors are bitter, sweet and acrid, and the natures are mainly cold. Association
rule analysis showed that the commonly used herbal combinations were Ophiopogonis Radix—Rehmanniae
Radix, Glycyrrhizae Radix et Rhizoma—Armeniacae Semen Amarum, Ophiopogonis Radix—Glehniae Radix,
Codonopsis Radix—Macrocephalae Atractylodis , Scrophulariae Radix—Rehmanniae Radix—Ophiopogonis
Radix, Ophiopogonis Radix— Platycodonis Radix— Glycyrrhizae Radix et Rhizoma. Cluster analysis showed
that the core prescriptions were Platycodonis Radix— Lilii Bulbus— Rehmanniae Radix— Radix Scrophulariae
Paeoniae Radix Alba-Fritillariae Cirrhosae Bulbus—Moutan Cortex, Salviae Miltiorrhizae Radix et Rhizoma-—
Paeoniae Radix Rubra— Angelicae Sinensis Radix— Chuanxiong Rhizoma- Persicae Semen- Trichosanthis
Fructus, Codonopsis Radix—Macrocephalae Atractylodis Rhizoma- Poria— Astragali Radix. Conclusion: In
the treatment of RILI by Chinese medicine, the main treatment principles are boosting gi and nourishing
yin, clearing heat and resolving toxins, and invigorating blood and dissolving stasis, and the emphasis is
on protecting yin and reinforcing healthy qi. Shenling Baizhu Powder, Shashen Maidong Decoction and
other prescriptions are often modified in clinical treatment.
Keywords: Radiation—induced lung injury; Chinese medicine; Data mining; Medication rules

TSR A 475 (RILL) S B 350 2 P e g 22 TSRy 7
Ja e N R RN Z—, I IR K, 1%
R BRI PRI IRIXESE, JTA D) AR N 1E P
2 YEf, S R AR TR RS S ImR
09T RILL 2 LABUAE 3 RO B B3R 55 25 1 0 e Ak
M, BEARRNEZ, BEMZEREMRY, T4k,
Kzl RATSE K B B2 25 3R 97 REAS A 20805 RILL AR
FGARAEAR, DR SR S, HR R e DI fE e, (H
X RILL R BEHHIEIG ST 19 ) 297k s/ bl iy
E— 20 G5 H 25 A O A DU THIm R T 28, ABit
GE3E 1 BHRAZ 73 A R 24697 RILL 9 HI 2550
B, RHIGRPHIERYT RILL L 2 5%
1 ZRERZE
1.1 SRR IEVIEER 19894F 1 H—20214F 12 H [
IR (CNKD) | H SCREEH PIBHE 22 . 7 J7 8t AR
M55 ~F & . b AR BE A SCER R 95 &R 58 (CBMD |
PubMed R IYA SE PR 253577 RILL AR SCHR . 4
F 7 X R AR o R S R
PERGA0 . O R . RO R A R4 . s
el gy, rhEZy | hPTESS G KO I Y g S
fi % 1, 45 Radiation—induced lung injury, radia-

tion—induced pulmonary injury. radiation—induced pneu-
monitis, radiation— induced pulmonary fibrosis, Tradi-
tional Chinese Medicine, Chinese medicine, Chinese
herbal medicine, integrative Chinese and western medi-
cine 4,

1.2 WAARAE ARG IZ B RILICELAS O
Jili G M PER LT AEAl ) J 5 =10 #if, H.
REFIWHARIT ARG R 25350 s i Zia s SC
R A SR TR 25 W 2 R R 5 KRR — R
ZRA NG R R FRAY 1RSI A RO

1.3 HERRARAE A ARLIE . 2B A BTRA Y SCHR 5
BTS2 . S URLTESH SRR T BTk
FE H G T PR SCHR s TR 25 T 25 AR el
BB . AR DE L Meta 2087 LRI
FERIBFFERIETC . AR BIE L.

1.4 HEEAGEHAIE 202020 4FR (R AR
HEZGHL. —FR) "X 25 Z AR T IVEARAL BE, B
b AR 2y o WS N, AR
AT, A A B . R e AR S SR
R IR (Phse) OhEE . X TR k2
Yok T A TR H 1 7 V5 AR D R A AR [R] AL



HHE 202348 HE555% 158
- 30 - NEW CHINESE MEDICINE August 2023 Vol.55 No.15

1 BRZY, ARSI AR, ERBRAE, W
B OBHLE, WS SRA L S BROCHER[9 UE AL A T
FFEACAL ], AR PR B UE LIS S B8 R P Bk, il
AN JEIE | it R 4 BELTAE 347 05 Sy it LRI

1.5 HIEZITS S KM Microsoft Excel 2019 #
SESCHREE e, B R A4S SCRE B k4 |« 1k
&R AEBIA) MG IR B CRE I, T
WA . VARIT IR Ab T HRLAE), H 2 AEFSEE M
SESEN, IR A8 SO LAOR TE BOHE 1Y HER P . (]
SPSS25.0 Ao A 25 Rk . PEIRIH 285, HEAT

B Hr (Ward B335 ) ML HIHCIRIE ;1 H 1BM
SPSS Modeler 18.0 4K {4147 I AL I 53 B (Apriori 5.
7)o

2 %R

21 HMERER WIEAA . HERRbRER LSk, St
YA 248 FESCHk, DAL 248 1, W2l 233 Bk,
2.2 HEIFRSGT Wk 1, 248 Eb I 36 4
UEAY,  Horr (A =20 YR A4 IE 8 A S G REIE |
ERSUBRIIE . P B 5 UESE

F 1 HEHRT RILER S (3uk=5 &)

i TEA WR(R)  WiR(%) |5 WEAY R (KD Wi (%) |5 LA WK (KD Wi (%)
1 A R IE 96 3491 |5 PPN BEE 21 7.64 |9 ML HAGE 8 291
2 PAE PRI 43 15.64 |6 I 1 K HE IR 19 691 |10 JIRSEE 5 1.82
3 PRI LEIE 32 11.64 |7 il AT UE 14 5.09
4 A IMAFIE 28 10.18 |8 AR M IE 9 3.27

2.3 HZHRGIT W 2. 233 BRHZG A AATIK
2 758 ¥k, Horp ff FH AR R =30 Wk R 2GR RN
1705 %, AR E S 4 . B, A
w WAL LB,

&2 HEZETT RIL RZASURST (SIUR=30 %)

P9 e BROR) BR(%) (|5 hE BIROK) % (%)
| H4 145 526 |16 Bk 47 1.70
2 o 141 511 |17 %5 43 1.56
30 A 93 337 |18 FRAK 4 1.49
4 EHwHCO8 301 (19 &M 38 1.38
5tz 18 283 20  WiblEE 38 1.38
6 W 76 276 21 #E 38 1.38
7 i 74 268 |22 JRE 36 131
8 fafEE 69 250 |23 4F 34 123
9 BT 69 250 (24 BA 33 1.20
10 EA 63 228 |25 ¥HE 33 1.20
1 f& 60 218 26 I 33 1.20
12 )i 56 203 |27 KM 033 1.20
13 %% 55 199 |28 HSHE 0 32 1.16
14 5 55 199 29 [k 31 1.12
15 R4 48 174 |30 HT 30 1.09

E: MRRIEE T L 248 BAF PRAMKE; ME=FH
R R IR R/ 430 P 248 R 31k x100%

2.4 HHAIREHN ST WK 3. XF 233 B2yt
ooy, b G OCHES — r R Ab i 25, T

DIANRIAN 25 22 5 LR A2, A FE T A0
MRS PR 2545, 55 = B AbIB IR a2, LAY
R fn %,

25 HZEKIEZSEIT WE 1. XIRIF RILLAY
233 Bk rp 2 AT R BRIA 2 B i o BT o VA 2 A il
%, W&, B4, M, GUEERRS; 4k
PSS E

2.6 FEEMMSH WFE4, £S5, WERESTE
10%, fH/NEAGRE 50%, A Apriori FkXT 254 it
AP RBRFI A3 M IR 8 R R 25 AR 24—
AHE, HE-SEH Z4-kbS . XS4
WAL A RS,

27 BESW WK 2. F 6. iz SPSS25.0 #fF
X R AR =30 UK 1 = 3 25 ) stk AT B o b, 153
R -H A -4 M - X S - A=) DUBE -4 PE R
B-HAT-RIT- N BN | - AR -

RS T DAL T
3 it

AT FE 38 1 % B 2576897 RILL F I PRAE 5% STk
AT BRE AR . BF9T P RILL 32 S50 A < B Wi
UE . PEEHURIE . BRI AEE . S INIE . B
WERIESE , B AN D] . WA . TE i fk
W AR IR Z A YIRYTY . AR & BLAYT RILL Y
A A HEL AR A LY



HBE 202348 BE555E 158
NEW CHINESE MEDICINE August 2023 Vol.55 No.15

31

* 3 WEZHIRST RILI A FIFKIT

g IEEE] Bk (R) B (%) | F5 TSR] SR (R) SR (%) |5 D] Sk (k) SR (%)
1 R 370 1342 |8 1, 147 533 |15 EAbIER 47 1.70
2 F#MBH 358 12.98 |9 EPE 112 406 |16 @EHILE 32 1.16
3 THHL 251 9.10 |10  ¥EHRIE 75 272 17 KENIE 32 1.16
4 H bR 248 899 (11  FZKIEM: 69 250 |18 EMXk¥z 24 0.87
5 1 NZAF- ity 245 8.88 |12 LIS 58 2.10 |19 AMBH 20 0.73
6 IR 232 841 |13 KX 55 1.99 |20 HE 16 0.58
7 N 147 533 |14 &I 50 1.81
E: RIRRR ISP A 248 B A P RiHE A e KA =P 2 R R SRR 43R P 2548 A 4R K x100%

USES 21k Zhk

W o7 ES o113

o4 I -
= H % -
7%

, # o

NG 7 62 g 2
13 12
b 2 5 14 19 18
Ui 5 TN b it S
E 112
i} e H e ¥ S
1 HEZESF RILI R MEKRIAZ %5 E

* 4 FREZET RILI 2 BRZ5YE A FEIN ST (T3 ERT 10)

R5 HEHGST RILI 3 WRAMAS KBNS (STHERT 10)

75 JE I i LR (%) HIFE (%) B JEI IR AR (%) EAEE (%)
1 A& HHb 37.50 70.97 1 %5 A EL 26.61 62.12
2 BRI 33.47 62.65 2 FE R+ H 21.37 66.04
3 EES ez 31.45 83.33 3 FE& 20.97 69.23
4 FA B 30.65 53.95 4 S RS+ 4 19.76 51.02
5 HE Tt 29.84 71.62 5 iitid LB+ HEL 19.76 55.10
6 B et 29.84 62.16 6 EHE XBEAX 19.76 83.67
7 E o IR 27.82 65.22 7 %5 i+ 22 4 18.55 58.70
8 A b E1E 27.82 60.87 8 HE R+ A 4 18.55 56.52
9 PR WA 25.40 50.79 9 M AL 18.55 60.87
10 Fa W 25.40 58.73 10 x5 HAe+EL 18.15 55.56

2. WK, . L, (RRILHE)

NN

me T

GERONM HE, PEFRH, AR AL H

TIREZ

fifiZ 2o SRR H A, BEAR A 4, R
JE, fEfEL KT WAL ST A, BT HEZ
k. WP R LAY . AR08 BA R
HEE . PO LBk . PUR MBI AR, A
AT LA RARTY RILL, b B2 ff S 25 R YT AL &R

AR AR TR | PR AR 25 55 )
B, FESGHABZGYEALME N A, HEFERH
o, AN Z O, (BT IRE i
AR, R, JUHEE T AR B G RILL &
H o BUREY BT R W AR L BOK SR W RE RS TR 4P b



HHE 202348 HE555% 158

- 32 - NEW CHINESE MEDICINE August 2023 Vol.55 No.15
e : o R 2 3 SEEEE, PER. ORBCH . RERVS, JRRETHS. Al
ko kR B R L R T 1 S R A T
e A UL AL 5 A 3 T 3 R B B B 1 3
ol ' W_ SUFCRTHIBCRY . BEAEL LAV W )
W ' WO, B PERG | RREEROMEII, RS
"E 2 TR R AR T 2 2, R 2R LA, 24
s | VAT R Y AT SO . BT R RS L REB )
e HE L EERATRE MLALFEZ T, R RAYT RILE
e I BORL 258, LRSI GAE I, AT TS IR
B | L | PER RN . UL A5 Dk, A AR X RIL 995
s 12 BL, AHEAR RILLEA & HfEA,
e 2 | X 233 k2 AR KR, BUUCHE S — (1
O - BANEZ, DANRANIZ s R AL
Ai | LR . TEHIREZE N T 5 = R AL 1%
et [ TG | DA T R R A TE SR
o | = BTHITIG . A RN IE S, (I
R ——— N ASBEINTE o W% A OB BRI AR 2 e
AT RILI BIRESHRR SRR E AN, ARG, ORI, 2 K R A
R Ll LRI W T (LR ROTRS, 2T A RILL
cl AR, WEL W N f M AR RPN e SR
. AR, HLAMIT, BBIIATT RILT FIZG 22603005 44 550
o  EASCARIES e s . o s -
B B PR 2 DAJTIEE, A A A A
G EKT ek AT . SR E LT . SIPGHE . R ORs, 5
c4 L2 Kiehy, s HER ARG IE R GE 25 5 — 5. AERHIERY, 343 L
Cs ggﬁ ﬁ;ﬁﬁ;’ﬁ O, s PR LR, RN R AN I
” vl TE WE BEE  BIEA RILI B AL AN B — , H Rl e Zx 2 Aol B 25,

7 R B WU, SRR

P HIIRTE, ORI

. A 2T AR AL, B T LA B I PN B A
M TSR, BEAT RO B 2k 5 R A4 R AE ST
HESRBUMRE R, WA, PERGESR, H . K
mee, (REMH) = “REALRERE, Sl i
W R TR RO RILD S A 35 AOAEIR
LB IE K B A A ORI A A
P PUEr 4R . Db . PURAL . IR SF
YERT, BB 2 A WZWCAEAR , il Bl S e R /R
JERYT I R R R 2 RILLERFH K2R
AR, TANAE . A ATE R, B
R, IENAERAR IR, (EERHRSIR) k.

W H AL Z R . I, e R P S AR T
EUR R RE A AT I AT AR A
JAL ACRAL B Z A LB TR A
RIKHL 3B A B T 24 BAT 48 R (E B9 25 %)
A, mAEL-Aue, WA C-HE . 2L&-dtY
Z | REE-H RS, HIOEE LG AR T
filf kR AER O EE o Hoh 2 A SR BTIEA  FE K BR
WU, ARG SRR, CH G, B
Z AMIZ B, T A EE 2GR A -
HAE RS H YA S, WA R, H
FAEAMNR A . BR IR A ke . S AE
2y, WL EITHMFE LY. Z&-JLS0E4h
T BR B 20 45, AT R %2 X e i i
AR p53(TP53) |\ A% A iU 2k IR 25 2 0 i 6 A T i



HBE 202348 BE555E 158
NEW CHINESE MEDICINE August 2023 Vol.55 No.15 - 33

K0 ] 5 40 L 0 6 AN RSP, R AR — B 2 X
BT (FER) MRS, &R H TR ik
MR . R LR S ) T2 %) . B2 B
SRR R, IZZN R M RGBT R SR, RILL W
IR 2 — DU 30T %) Bl Sk RE , RS A —H
RESSAM IS8 A AE , A S M 2 T B Il & &
FEDIREZR AL . MR EEZE, IR IZM . 0% E
Ro 3 REYA GBI Hr &I, AT
FE-ZBHYMH AR LI Zss, an A
Wi, BB Z ARAE . MR EIR LA
MBI AHR K T, NS5, 5 RILLE W
WERIBH R UERUARAY s M E S, BRHEM . o2,
REVE M 1R 0%, TR, JUILER R B A
BAPR . b PUMESER, B g 2440
HIBEEERY, 3 R2GYH & IERETE S i, Ak
MO, BRE IR, RIHAIE TR S50
PURIAE, FHIEISIR B4R,
RERIMIRIT 7284707, C1 KGES-H
AR-IRZ -2 ) BARMERB B, ISEAAR
BOmRZ &, HTFMAES . Ebka . Rk
ZUE, IR MRS Z AR, T EU A 4
2. BB CRRZAR” KAz, X F
RILLIEAHEE, #MVEM . B E I EZ, 4
HARDUEH, ez, 2 BUS-ArAT-
M- - R S ARAT L BRI A
i, WEMARE, M. NE IR L, SRR
Wi, JOHUBRLL DU s 2 R o % T BRI 4%
ZUE, RS A, BOMAREFRER, 5l
W4t . RILL 8355 0 22 Je 2% i 5l Hh I8 B 25 2
WE, W 2 BTG I ARSI 1 H 2 LATR L
br, 5 Cl1 REAARARIE, C3 F(HWT)HA 4%
SAEETIEL, FATFABME . AZEmZIE, F5
IR Z 2B, AR BkEL. C4 25
S-RKACN -2 40) A WA, b33 4%
gz, ST BT 2 E, %07
HATENGIRIGYY RILL N Z . RILL BE AN
LB, HLUE RS S AP IE, B2 H €3,
C4 29 LAV IR, CS KRR H-E & B -%
S AN =) DUBE— 4P H ) g . )1 DURERE LE % Ak
POV, HA . ZXSRRUEFEMIBA, LR, R
HEE . R RERUMTG M, WA EA E & E 4

gz %, EHT RILLITE B . Rk B RIERE
J7o Co KB A -HHR-F 1K) BA T
Wit Z %0, MRS A H s, T AR I ZE il 22 E
RILI FUEARE, (BRGSO A 572
JR BN S& A R, JuaE AT RILL i #iog &% . €7
Js (M0 R - DL R - AR AL ) Hhfa PR |
WA SRR IVREE, W ULRE . R R AR,
PN S R, EIR ARG Z Wik, LA L 7
KWl G, DopiliaE, 5 RILLE WIERUAHST, JIF
T IHRE . RE . B BRI . AR R
VAT o

Zi L ik, RILI G ARIER A KB EIE . 48
PURIE . PR HE5UESE, TP EEZ5IRYT RILI Z LI5S
TR TEIGEEE I AR AR, E A P
IE, R RHASEARB . WSEL% . KA
HHEL I INEERYT

(&% 30HK]

[1] HANANIA A N, MAINWAEING W, GHEBRE Y T, et al.
Radiation— Induced Lung Injury: Assessment and Management[J].
Chest, 2019, 156(1): 150-162.

[2] HUANG Y, ZHANG W, YU F, etal. The Cellular and Molecular
Mechanism of Radiation—Induced Lung Injury[J]. Med Sci Monit,
2017, 23: 3446-3450.

[3] KAINTHOLA A, HARITWALT, TIWARIM, etal. Immunological
Aspect of Radiation— Induced Pneumonitis, Current Treatment
Strategies, and Future Prospects[J]. Front Immunol, 2017, 8: 506.

(4] JTIRE, SREKE, SWC AR 0 B AR KR yT
R[], FEkepEZy, 2019, 12(8): 1290-1293.

(5] Evgh. e 5 b BEUE R A3 A AR SCHE DRI B i 7% B 7
BOYFROFN. o R BAUEREE , 2021, 19(17): 65—
67.

(6] JHk, WX4WE, TR, 55 HENTREBESHEER A B T R
WFgE). BURHPEESE A 2uak, 2020, 29(15): 1707-1710.

7] MZEHGMER 2 PRAREEZG M. —fM]. st P
RABHE R, 2020.

8] #hE/k. HEhsAM) of. deat: ETEZ ML, 2016:
35-430.

9] EFPENER. ERHESEIE. FETAEMRE RS
TENR CPERIESIESED) 1 P EIGIRST AT 198
HI[EB/OLY]. (2020-11-16)[2022-06-04]. http://www.gov.cn/zhengce/
zhengceku/2020-11/24/content_5563703.htm .

[10] HORNIK K, GRUN B, HAHSLER M. Arules—a computational
environment for mining association rules and frequent item sets[]].

Journal of Statistical Software, 2005, 14(15): 1-25.



HHE 202348 HE555% 158

34 - NEW CHINESE MEDICINE August 2023 Vol.55 No.15

[11] JEMM, skats, skilde, . Z2A0bEnlor Mz E/E - [18] T B, ZEawat, 268 M kAo Kyt /e LTI B oE
PR PEZEE, 2020, 37(4): 130-134. SEREL)]. FEASAS SRS 2019, 31(2): 162-165.

[12] Meais, skoaes, X%k, 45 HWEf2Enlor 2y BAE M oT ik [19] #aEng, M), ZRAhfe. RATRB . DU BRIk B iR Bl &

JEI]. A2, 2021, 52(6): 1772-1784.

[13] EMHE, FICLL, JRIESE, 5. iy T 2 M 2 e I ar
SURTHEIRE[)]. AR Z2ET], 2014, 32(2): 381-384.

[14] SKIBUH, SRE ST, AULH, 55 B EKIITTEHE R M OH T bRk
BT AR 2T, 2022, 40(2): 151-155.

[15] ZHANG J, WU C, GAO L, et al. Astragaloside IV derived from
Astragalus membranaceus: A research review on the pharmacological
effects[J]. Adv Pharmacol, 2020, 87: 89-112.

[16] ZE i, AHREK W B . AL RAE FIAFSE ).
2011, 35: 3291-3292.

[17] BRgEAR. WS RERER N . Pl . R A RCALL L FIBIL 3R

SMEE)

WIRIREIRL)]. hAerpBE22E 1], 2019, 37(1): 64-66.

[20] Z=d, &, pfg5ak, AR WS S ORI AT A Dk Ay
Br[gl. e 2], 2018, 36(1): 103-105.

[21] Fk4te, HE, e, 5 ST R4 2GHE A T HeRIL
WS- A ZPRYTIME LRI = BB =2 (A 4R
B, 2023, 45(6): 1-14

[22] 4EPSHT, DUy, 4570, S ARG H B TR BRI L.
SR MIT SRR, 2016, 35(11): 35-38.

(23] fulPF, SRR, AR, 45 EAAAFERY . ZERIE SRR
YT BT hAE R BRG], 2022, 40(12): 205-
212, 303

P 0T, 2020, 15(5): 190. (FAE% it . BRAR, Joih)

PRI RIIG

P E) £ERY

(FrPE) Ao MPEHRFL PEPESFLLR LA PESFRMF, 19695617, 4FEF

5 : ISSN 0256-7415, CN 44-1231/R, 20205 w2 A FIZAF AT, BAKST, BA: 46-38, H: 1
L SMIS6. RIEE RMA KAFEAFRYF G RHIIT, R/ ELTERL, — ERNET ZBRAR.
P ORM%%HEE RMHAL, XREE. BFEH . GRIES. WERE. A LRSS, HEFE. AR
H BRIk, LEAK, ZREE BIEERF. T, KREKRK AU, RERH, BRELSY,
X FHM, NERLS, FRTE, REEH, RERKEHATFRLE, =, KBEERR ABRAAK
KXo W, AKX AL, BAN TR L2 RAZIEN . Wak: hip: //xzy.ijournal.en, F. XFH
B HEHA@ZEATH, KRR EFTE, ZLAGRSRES 2T, KRB (FERE), ARI3C
RS EA, MR, 5B RE Tt A s#A. N, BERA §5%8 35Tk LEERE
PR, FARFE (HPE) BEFBET, HEIE. 7N TES RSN K FRINR AL 2325 M
n RS KFHNETH. W% 510006, BiE: 020-39354129.,

SEFFIIRIIRIIG DI RIIG SEIFIIFIIRIG

SEIPIIRIIG




