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ABSTRACT Objective: To explore the protective role of Fufangkushen injection on radiation -induced lung injury and its safety.
Methods: 112 lung cancer patients admitted to the Department of Thoracic Surgery in our hospital were selected and were randomly
divided into two groups. 57 patients in control group received conventional radiotherapy and treatment; 55 cases in the experimental
group were treated in the conventional radiotherapy combined with Compound Kushen injection 5 mL, dissolved in 0.9% Sodium
Chloride Injection250 mL intravenous drip, once a day, to the end of radiotherapy. Ratios of radiation pneumonitis, radiation pulmonary
fibrosis ratio and plasma TGF- beta 1 and TNF- alpha value were compared between the two groups after treatment. Results: TGF- beta 1
and alpha values had no significant differences between the two groups before treatment, with no statistical significance (P>0.05); after
radiotherapy, TGF- beta 1 and TNF-alpha plasma TNF-decreased significantly in the experimental group, compared with that in the
control group, and the difference was statistically significant (P < 0.05); what's more, ratio of lung fibrosis, compared with that in the
control group, decreased significantly, and there were statistically significant differences (P < 0.05); after radiotherapy, ratio of
radioactive pneumoniawas in the experimental group was significantly lower than that in the control group, and the difference was
statistically significant. Conclusions: Fufangkushen injection is effective in protecting the patients against radiation-induced lung damage,
and it is worthy of clinical promotion.
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Table 1 Comparison of the incidence rate of radiation pneumonitis between two groups (n,%)

Group n At the end of radiotherapy 3 months after radiotherapy 6 months after radiotherapy
Experimental group 55 2(3.57)* 3(5.36)* 5(8.93)*
Control group 57 7(12.5) 15(26.78) 17(30.36)

Note: *P<0.05, compared with control group.
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Table 2 Comparison of the radioactive pulmonary fibrosis between two groups(n, %)

Group n At the end of radiotherapy 3 months after radiotherapy 6 months after radiotherapy
Experimental group 55 0 1(0.79)* 7(12.5)*
Control group 57 0 6(10.71) 13(23.21)

Note: *P<0.05, compared with control group.



- 3098 -

REYES#E wwwshengwuyixue.com Progressin Modern Biomedicine Voll5 NO.16 JUN.2015

2.3 WABESITRIEMEE TGF-g1 1 TNF-o {HELE
BT RTPIA I3 TGF-B1 F1 TNF-o ([ TTH] 25 5, L4 3T

27 L(P>0.05) ;3497 5 5230 2H 1M ¢. TGF-B1 1 TNF-o (B 45K}
MEH I R, 2R A G2 L (P<0.05), 0% 3,

R 3 FHAREBRTAIEME TGF-1 f1 TNF-o B ELE( X 5)
Table 3 Comparison of the level of plasma TGF-beta 1 and TNF- alpha before and after treatment(X# s)

TGF-B1(ng/mL)

TNF-a(ng/mL)

Group
Before treatment After treatment Before treatment After treatment
Experimental group 4.67+ 2.73 6.17+ 2.51* 1.78+ 0.45 2.13%+ 0.78*
Control group 475+ 2.57 12.67+ 2.67 1.98% 0.56 6.87+ 0.65

Note: *P<0.05, compared with control group.

3 e

S A 9547 S22 R 70 %, W B S it £ 2 WO I e L
L™ T R, AES IR AT AR T SR, TR A 21
. FRI, 6 TR 310 A WL R - AR 72
UL BRI PN B AR 527 U I b AR 0 L 1 ol e
PR 2 R A oL AR UL R 2 T, ELIG PR
e BB RO R U R YT S AR A 0, S A
K, I PRBFTE IR , A8 2 BRI S 6 v S Ve B i ey 7,
A5 W AR BT IR A B X AR OV . — Tk TS
BRIISHPI 00 3, T SRR RE I B A P AR 7,
FUBHP AR T3S 01 2580219, B35 v I 2 ) 46 R 2
J&, AT T ANATT ORI B0 B EDOGR: R B b i
o PR A A R AT R SR AR L,
2 AT TR SR 75 P EEBHIE A BR IR R 145 5 F iz
259 27 o B T 25 5 ORI AY T A R RE U 4
PHAE (2R

oS A 05 5P T o ) L R S R Y
W 975 PR T 5 37, 75 5 22 FE PR 0 i S 2 . WLk
PREFIRTD W PRI AT ST ERIATT L TSR () A S D B
o ST I 2% L K0 5 DL , 45003 1 SRS L, BAeie = A i il
BT 445 % 5 RE AP B, TE SRS L TE 9 3l o vk, 90 e e
ARBEFEIL, LT , FOR L P A , 205 REL S 5 B 30 T o
SRR S , T 5 TR A A 4, B o 5
01, A RERRSE, B R B AR G T B L.
VAR SRR ELT AN, SO B R . o R
BB 5 T 1% /e R RORE R I AR SR B
i) 4, BB K , Ak RAE I HAQ , AS RS AT e R ik T
K B 5 K, KA K U R L R T AR 4, T
WP, B Z IR, TSR U RV, SRS, SEUE R
ST T R Y 4 B0 SO 7 7 P I 2 2 A P T B, 3 £ R
SER A T=171%, PAGTE A8 O 2 0 i 9 e, T 5 B
Bl 8], WO e 4B 3 30 00 3 5y 2 B , 0% ok B
DS RG22 5 L RS i R b A Uk Sy, B
VAT | S AR A, RERB VAT I B | 1 — ZR 315 .
PURZG I SE K U D7 1 5 RS 1 SR 1 20 %
A5 o SCHRHR I 7555 Bk R A 00 0 R0 440 L e 2 Rt 1 375
L V5 S SR AR L 43 (5 0 1, TR R RS ST ML G , Yot B

T AL B A IR T2, ASSSEG AR WO, T A R A5 R

J5 3.6 A SEIR A PRI A 1 LE 3R AR T X IR, 22 A

Gt X (P<0.05); JAY7EEHAM S TGF-1 Al TNF-o

(O BRI TR, 22 S A e L(P<0.05) , 53150

5 e S SR RERE AT LRI BT T R 2R T L 4Rl e i 43

REAGAM A TR 2% TGF-B1 Ml TNF-a IR GEA

KA PR B 1 R A= J LA, E AT, B i A R I 2T 4k Ak

— HRAAEAEA AT e (IR AR 23275 A N Il £ A i i

JE Rl AEAR SRR WO T A5 AR 3.6 A H SRR 2 O At

LYl R I AR TR IR, 22 579 i i2= 08 L (P<0.05),

FARFIMLHI AT RS i@ i il CTGF #il TGF-B1 [k, A2

Wi 1 E RN A AR A AR B st i) S5 il

IR AT A IR B 45 2R o
L3 LA, S5 2 T S I S PRI AR 7S 4t

B3, Rl R ARRERIVERT 2 2 pIBa Tk . ST

PR 37 A 1R S B L [ AL 4 v B A4 K RIS Ok T

SRR (ARSI B U e, XA U A7 K

A I RIS UESE

& # 3T Wk (References)

[11 Gao HY, Li GY, Lou MM. Hepatoprotective effect of Matrine
salvianolic acid B salt on Carbon Tetrachloride-Induced Hepatic
Fibrosis[J]. Journal of inflammation, 2012, 9(1): 16

[2] Huang S, Fan W, Liu P. Meta analysis of compound matrine injection
combined with cisplatin chemotherapy for advanced gastric cancer[J].
China journal of Chinese materia medica, 2011, 36(22): 3198-3202

[3] Yang Z, Gao S, Yin T. Biopharmaceutical and pharmacokinetic
characterization of matrine as determined by a sensitive and robust
UPLC-MS/MS method [J]. Journal of pharmaceutical and biomedical
analysis, 2010, 51(5): 1120-1127

[4] Qi L, Zhang J, Zhang Z. Determination of four alkaloids in compound
Kushen Injection by high performance liquid chromatography with
ionic liquid as mobile phase additive [J].
chromatography, 2013, 31(3): 249-253

Chinese journal of

[S] Kunwar A, Haston CK. Basal levels of glutathione peroxidase
correlate with onset of radiation induced lung disease in inbred mouse
strains[J]. American journal of physiology, 2014, 307(8): L597-604

[6] Mata J, Sheng K, Hagspiel K. Pulmonary toxicity in a rabbit model of
stereotactic lung radiation therapy: efficacy of a radioprotector [J].

Experimental lung research, 2014, 40(6): 308-316



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll5 NO.16 JUN.2015

3099 -

[7] Chow TL, Louie AV, Palma DA. Radiation-induced lung injury after
concurrent neoadjuvant chemoradiotherapy for locally advanced
breast cancer[J]. Acta oncologica, 2014, 53(5): 697-701

[8] Wang BZ, Wang LP, Han H. Interleukin-17A antagonist attenuates
radiation-induced lung injuries in mice [J].

research, 2014, 40(2): 77-85

Experimental lung

[9] Chauhan V, Howland M. Gene expression responses in human lung
fibroblasts exposed to alpha particle radiation[J]. Toxicology in vitro,
2014, 28(7): 1222-1229

[10] Rahman M, Lovat F, Romano G. miR-15b/16-2 Regulates Factors
That Promote p53 Phosphorylation and Augments the DNA Damage
Response following Radiation in the Lung [J]. The Journal of
biological chemistry, 2014, 289(38): 26406-26416

[11] Coates J, Ybarra N, El Naga I. Non-invasive whole-body
plethysmograph for assessment and prediction of radiation-induced
lung injury using simultaneously acquired nitric oxide and lung
volume measurements [J]. Physiological measurement, 2014, 35(9):
1737-1750

[12] Piastra M, Yousef N, Brat R. Lung ultrasound findings in meconium
aspiration syndrome [J]. Early human development, 2014, 90 (Suppl
2): S41-43

[13] Otani K, Nishiyama K, Ito Y. Steroid treatment increases the
recurrence of radiation-induced organizing pneumonia after breast-
conserving therapy[J]. Cancer medicine, 2014, 3(4): 947-953

[14] Hu XY, Fang XM, Chen HW. Early detection of acute

radiation-induced lung injury with multi-section CT perfusion
imaging: An initial experience [J]. Clinical radiology, 2014, 69 (8):
853-860

[15] ZhangJ, Li B, Ding X, et al. Genetic variants in inducible nitric oxide
synthase gene are associated with the risk of radiation-induced lung
injury in lung cancer patients receiving definitive thoracic radiation
[J]. Radiotherapy and oncology, 2014, 111(2): 194-198

[16] WangJ, Li ZH, White J. Lung cancer stem cells and implications for
future therapeutics[J]. Cell biochemistry and biophysics, 2014, 69(3):
389-398

[17] Lee CL, Lento WE, Castle KD. Inhibiting glycogen synthase kinase-3
mitigates the hematopoietic acute radiation syndrome in mice [J].
Radiation research, 2014, 181(5): 445-451

[18] Zanardi E, Maruzzo M, Montesco MC. Response to trabectedin in a
patient with advanced synovial sarcoma with lung metastases [J].
Anti-cancer drugs, 2014, 25(10): 1227-1230

[19] Sullivan I, Salazar J, Majem M. Pharmacogenetics of the DNA repair
pathways in advanced non-small cell lung cancer patients treated with
platinum-based chemotherapy[J]. Cancer letters, 2014, 353(2): 160-1
66

[20] Aglietti L, Roila F, Tonato M. A pilot study of metoclopramide,
dexamethasone, diphenhydramine and acupuncture in women treated
with cisplatin [J]. Cancer chemotherapy and pharmacology, 2012, 26
(3): 239-240

(E#% 3037 )
[26] Chiba T, Kita K, Zheng Y W, et al. Side population purified from
hepatocellular carcinoma cells harbors cancer stem cell-like

properties[J]. Hepatology, 2006, 44(1): 240-251

[27] Ho M M, Ng A V, Lam S, et al. Side population in human lung
cancer cell lines and tumors is enriched with stem-like cancer cells[J].
Cancer Res, 2007, 67(10): 4827-4833

[28] Luo Y, Ellis LZ, Dallaglio K, et al. Side population cells from human
melanoma tumors reveal diverse mechanisms for chemoresistance[J].
The Journal Of Investigative Dermatology, 2012, 132(10):2440-2450

[29] Hoe SL, Tan LP, Jamal J, et al. Evaluation of stem-like side
population cells in a recurrent nasopharyngeal carcinoma cell line[J].
Cancer Cell International, 2014, 14(1): 101

[30] Xie ZY, Lv K, Xiong Y, et al. ABCG2-meditated multidrug

resistance and tumor-initiating capacity of side population cells from

colon cancer [J]. Oncology Research And Treatment, 2014, 37 (11):
666-668, 670-672

[31] Schmuck R, Warneke V, Behrens HM, et al. Genotypic and
phenotypic characterization of side population of gastric cancer cell
lines[J]. The American Journal Of Pathology, 2011,178(4):1792-1804

[32] Li R, Wu X, Wei H, et al. Characterization of side population cells
isolated from the gastric cancer cell line SGC-7901
Letters, 2013, 5(3): 877-883

[33] Zhang, Cai AZ, Wei XM, et al. Retraction note to: Characterization of

[J]. Oncology

cancer stem-like cells in the side population cells of human gastric
cancer cell line MKN-45[J]. J Zhejiang Univ Sci B, 2014, 15(11): 10
12

[34] Singh S K, Hawkins C, Clarke I D, et al. Identification of human
brain tumour initiating cells[J]. Nature, 2004, 432(7015): 396-401



