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ABSTRACT

Astragalus L., is one of the largest genus of éiomg plants in the Leguminosae family. The ainthif study was
to review anti-carcinoma activities of this valualilerb. This review article was carried out by s#amg studies in
PubMed, Medline, Web of Science, and Iran Medealdetes .The initial search strategy identified abb8
references. In this study13 studies was accepted for further screening and aflebur inclusion criteria (in
English, full text, therapeutic effects of Astragaimembranaceus and dated mainly from all yearstuady).The
search terms were “Astragalus membranaceus ”, “az@icinoma activities”, pharmacological effects.eltesults
was indicated that different parts and forms o&therb including its leaves, roots and stems hdscamcer and
anti-tumor activities i.e. lung, colorectal, breastvarian, liver, colorectal, stomach, colon, géastrcervical,
nasopharyngeal cancers. Based on the results sfdtidy, it was indicated that Astragalus membranac has
high anti-carcinoma activities.
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INTRODUCTION

Astragalus L. belongs to the Leguminosae family, isan anmuaglerennial herbs, subshrubs, or shrubs, herbrgrow
widely in the arid regions. It possess anti-inflaatary, immunostimulant, antioxidative, anti-cancanidiabetic,
cardioprotective, hepatoprotective, and antiviretivities [1]. Astragalus membranaceus one of the important
“Qi tonifying” or adaptogenic herbsfrom the Chinesateria medica. It has been prescribed for cesgddr general
debility, chronic illnesses, and to increase theral vitality of the system. Currently, much okpfharmacological
research is focused on its immune stimulating @algharides and other activeingredients from thatplaseful in
treating immune deficiency conditions.

It traditionally used for antiperspirants, diurstiempyrosis, nephritis, diabetes mellitus, hypeitan, cirrhosis,
leukemia, and uterine cancer [2, 3], for its antimbial, antiperspirant, anti-inflammatory, diucetind tonic effects
[4], hepatoprotective, immunostimulant, and anélvactivities [5]. Of its properties, its anti-camand anti-tumor
activities is overwhelming. Thus, the purpose d$ gtudy was to review anti-carcinoma activitiegtaé valuable
herb.
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Chemical compound

Saponins, flavonoids, and polysaccharides arevsli¢o be the principle active constituentsAstragalus [6]. It
also includes components such as anthraquinonedpials, amino acidg3-sitosterol, and metallic elements. The
chemical compositions iAstragalus genus appeared highly uniform, which mainly inéudrpenoids, flavonoids,
and polysaccharides. The interesting compounds, asicerpenoids and flavonoids are always in freglyzosidic
forms. The fatty acid contents of somstragalus L. (Fabaceae) species from Turkey were determiiye@C and
GC-MS technigues. The seed oils Aftragalus sp. @A. echinopsAucher ex. Boiss.A. subrobustdoriss., A.
jodostachysBoiss. &Buhse A. falcatusLam.,A. fraxinifoliusDC.) contained linolenic (between 23-41.%), linole
(23-37%), and oleic acids (8—19%) as the major @orapts. Fatty acid composition of the studkedragalus taxa
showed uniform fatty acid patterns. Palmitic anehst acids were the major saturated fatty acidbénseed oils.
The amounts of unsaturated fatty acids were hititear saturated fatty acids [7].

Astragalus contains the plant pigments: formononetin, astfsan, astrapterocarpan, 2’-3'-dihydroxy-7,4'-
dimethooxyisoflavone, andisoliquiritigenin.2 Othenajor constituents include D-R-asparagine, calygosi
cycloastragenol, astragalosides IVII, choline, betakumatakenin, sucrose, glucuronic acid, R-&tol, and
soyasaponin. Astragalan, a polysaccharide fraatith a molecular weight between 20,000 and 25,089 freen
extracted and researched in China for its abititgrthance thim vitro secretion of tumor necrosis factor[8].

Anti-tumor activity

In an animal study, the efficacy of extractsAsftragalus membranaceuéAM) was assessed at different tumor
stages of an orthotopic nhude mouse model of hurwariam cancer expressing red fluorescent protethiewas
concluded that CDDP, AM, and its combination wittWé@nduced significant growth inhibition of Stageéumors.
Strong efficacy of the combination of AM and CWhagh dose was observed. Combination treatmentsaoid
significantly inhibit Stage 1l and IIl tumors. lexpression was significantly reduced in Stage Idxgrreated with
AM, CW, and their combination, suggesting a possible of these angiogenesis- and apoptosis-re¢gees in the
observed efficacy of the agents tested [9].

In an in vitro study, anti-tumor effect and mechkamiof dendritic cell (DC) tumor vaccine induced Astragalus
polysacharin (APS) was investigated and it was ssiggl that the morphological observation and plypimot
identification of APS induced DCs were in accordamgth the characteristics of mature DCs. CTL caltivated
by sensitization of DCs could significantly killmor cells, and the killing effect increased alonighwncreased
effector-to-target ratio.APS could in vitro indud€s to mature, promote its antigen-presenting dapafectively
activate CTLs, and enhance anti-tumor functiorhefdrganism.[10]

The functions of APS on intestinal intraepithely@l cells, a major subset in IELs and an essentialpmment of
maintaining homeostasis and immune regulation tarenmucosa was investigated. Results showedARA&t could
promote proliferation and function of intestinatraepithelialydT cells in vitro, the IFNy, FasL and GrB mRNA
levels inydT cells were all significantly increased. In corsitin, this study demonstrated that APS could img@rov
proliferation and function of intestinal intraepttal y6T cells, which might an important pathway for
immunomodulation of APS in cancer therapy. [11]

In vitro and in vivo antitumor effects oAstragalus and synergistic antitumor efficacy in combinatiofith
pterostilbene were investigated. Melanoma cellsevirrated with pterostilbene (Pt), graduated do$éstragalus
injection (Al), or these in combination. Al sigrifintly inhibits the growth of melanoma in vitro aimdvivo by
inducing apoptosis. These data suggest that comhbireatment ofAstragalus with pterostilbene enhances
antitumor efficacy. [12]

The antitumor and immunomodulatory activityAdtragalus membranaceysolysaccharide (AMP) on liver cancer
using murine H22 hepatocarcinoma model was invatdy The results showed that AMP (100 and 400 g)g/k
could effectively inhibit the solid tumor growth Bif22 hepatocarcinoma transplanted in BALB/c micesiBes, the
body weight, spleen/thymus indexes and phagocytotiction of macrophage of H22 tumor bearing mierenalso
improved in two AMP treated groups. Furthermore, Rleatment could promote the secretion of IL-218.and
TNF-a and decreased IL-10 level in serum. Taken togethese findings indicate that AMP has antitumadivég

in vivo at least partly via improving immune respes of host organism, and seems to be safe araiegféor the
use of anti-tumor therapy.[13]
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The adjunct anticancer effect Aétragalus polysaccharides in H22 tumor-bearing mice wasstigated and it was
shown that APS exerts a synergistic anti-tumorceffégth ADM in H22 Tumor-bearing mice. This may k&ated

to its ability to enhance the expression of W,-1L-2, IL-6, and TNFe, decrease IL-10, and down-regulate MDR1
MRNA and P-GP expression levels.[14]

The effect of APS on the function of Treg cellge tumor microenvironment of human hepatocellalcinoma
(HCC) was assessed and it was demonstrated that&®Bhibit the growth and proliferation of CD4+Z®*Treg
cells in vitro in a dose- and time-dependent manA&S can restore the cytokine balance in the tumigro
environment and suppress the expression of FOXpBIAN® inhibit the immune suppressive effects of g oells.
The application of APS in the tumor microenvironmenight act to enhance the anti-tumor effects & th
immunotherapy-based methods, and consequentlgtedse the survival rate in HCC.[15]

In an in vitro study, for the first time three difent natural compounds, isolated from hairy radté\stragalus
membranaceuscultivated in airlift bioreactor were tested their cytotoxic potential and apoptosis inductiarai
panel of human tumor cell lines. Root culturesticated in bioreactor gave 18.5 g I(-1) dry wt matith the
highest astragaloside production in vitro up to no64% (astragaloside 1), 1.12% (astragalosijlend 1.08%
(astragaloside Ill). In this manner the productiorairlift bioreactor can be used as means of bédisupply of
cycloartanesaponins to extend the research to hgfimical studies [16].

The effect ofAstragalus membranaceusfficacy enhancing and toxicity reducing on chdmeoapy in patients of
malignant tumor was evaluated and it was found Alsatagalus injection supplemented with chemotherapy could
inhibit the development of tumor, decrease thectaxverse effect of chemotherapy, elevate the inenfunction of
organism and improve the quality of life in patefit7].

Anti-cancer activity

In a clinical trial study, peripheral blood monotear cells (PBMNC) of 37 lung cancer patients afdhgalthy
subjects were prepared and used for examinati@ytokine secretion and gene expression was assasgdtiwas
shown that traditional Chinese medicine AG mighterse the Th2 predominant status in lung cancdergat
which is a probable alternative therapeutic regimieture [18].

The effect of the couplet medicine&sfragalus membranaceusnd Jiaozhen) on intestinal barrier functions of
postoperative colorectal cancer patients was eteduand CM showed similar effect with that of WMiinproving
blood D-lactic acid levels and DAO levels, and arinL/M ratio. But they showed better effect thaattof the
blank control group (P < 0.05). Besides, the cduptedicines Astragalus membranaceusnd Jiaozhen) had
obvious protection for intestinal barrier dysfuoctiof postoperative colorectal cancer patientswatp similar
efficacy to that of WM. It was even superior totglmine in restoring bowel functions, reducing toaissorption,
and lowering levels of pro-inflammatory factors9]1

Cytotoxicity of bee products and their effects twe texpression of proapoptotic genes have been tigated.

Propolis extract was shown to increase the expmessi the Bcl-2 gene in all cell lines whereas tiomey had a
reverse action i.e. reduce that significantly (B.85). Also, it was found that honey and Propobksrdased p53
gene expression in HepG2 and 5637 significantlynmitin L929 cells. The sugar solution increasetdkpression
of p53 in two cancer cell lines but no significattanges were observed in the expression of this geh929 as
normal mouse cell. Bydown regulation of Bcl-2 exgsien it could be concluded that the cytotoxicityhoney was

more than two fold against tested cancer cells @atp with the sugar solution. No significant changeere

observed in the expression of p53 in honey-treatdld. Propolis had no significant effect on Bcii2d p53 gene
expressions (P > 0.05).[20]

In an animal study, the antitumor effect of AM wasgluated on the subcutaneous tumors of human emtédr
cancer cell line HCT116 grafted into nude mice. Tee were treated with either water or 500 mg/kg énce per
day. The results showed that administration of Alvhimate chromosome organization, histone modifatand
regulation of macromolecule metabolic process. pasate analysis focused on differentially expresagEntoRNAs

revealing involvement of macromolecule metaboliang intracellular transport, as well as severateasignaling
pathways. Besides, it was suggested that many ghrewentive agents of natural origin produce simdane
expression profiles to that of AM. Thus the therdjeeffect of this drug was confirmed for colomdatancer. [21]
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The effects ofAstragalus polysaccharides (APS) combined with cisplatin oomgh of Lewis lung cancer (LLC),
serum content of collagen type IV (Col4) and hyahic acid (HA), and CD44 protein level in LLC-baggimice
was investigated. It was suggested that APS cahifrthe growth of LLC cells, reduce the Col4 and Eontent in
serum, down-regulate the expression of CD44 prateith C-bearing mice, and enhance the therapefficcewhen
combined with cisplatin, indicating that it can tegse the toxicity of cisplatin against tumor.[22]

In an in vitro study, the effects of FAC on humagdst cell proliferation, apoptosis, and metastasisvell as their
active mechanism was indicated. FAC has an importae in breast cancer growth and metastasis sspfm in
vitro and in vivo. Its active mechanism involvesmioting programmed cancer cell death and regutattastasis-
related gene expression. [23]

In another study, the effect and mechanism of AMshtiman stomach cancer was discussed and it was
demonstrated that this plant have been proved teffetive in treating cancers from lots of clificzases.
However, its mechanism of the anti-tumor was netcl All results show that AMs is effective in tieg human
stomach cancer and the mechanism might be regutatell. R4 mediated signal transduction of DCs. tesutt
show that AMs can great reduce the amount of dedisl by MTT assay (Fig-4) and induce apoptosis with
Immunofluorescence (Fig-5). From animal in vitroviivo studies it was concluded that AMs can delamar
development from the diameter and weight of theaymrolong life-span and improve life-qualityidtable to play

a great role in treating human stomach cancersigfirrecipitating DCs maturation.[24]

In an in vivo study, the role of GRP in endoplasmdticulum (ER) stress-mediated apoptosis duriigrceancer
occurrence was investigated and it was suggesgta#ifpains, in particular calpain I, play a pessive role in the
modulation of GRP78 and consequent regulation ok&E&ss-induced apoptosis. Combination of calpaiibitors
and AST could exhibit a more pronounced pro-apaptffect. These results showed a new therapepgicoach in
colon cancer by targeting calpain and GRP.[25]

The potential synergistic anticarcinogenic effeofsAST and a vinca alkaloid vinblastine was invgated.
Significant growth inhibition and cell cycle arrest G2/M phase were achieved by either drug trestmeéth
apparent synergistic effects. VBL-induced apoptesis confirmed but was shown not to be relatedidagtion of
the novel apoptotic protein NSAID-activated geneBésides, downregulation of proangiogenic and fedtive
factors was also envisaged, via improving efficdapugh combined drug therapy. The results was dstrated
that AST combined with adjuvant chemotherapeutios Y/BL could reduce cancer development throughedar
modes of action [26]

The efficacy ofAstragalus combined with radiotherapy for NSCLC was evaluatedas concluded that the
combination ofAstragalus and radiotherapy may be helpful through increasiregtherapeutic effectiveness and
reducing the toxicity of radiotherapy. Finally, lier studies are required to confirm the exact ben¢27]

In an in vivo study, CASE's suppression of HCC mathd by TGH/Smad signaling was investigated and the
results suggest that CASE remarkably suppresses pi@fession via mediating TG#Smad signaling, especially
through modulating Smad3 phosphorylation both atGkiterminal and linker region.[28]

In an animal study, the efficacy OAstragalus and Salvia Compound on diethylinitrosamine -indlce
hepatocarcinogenesis in rats was investigated amths shown that CASE treatment significantly rextliche
incidence and multiplicity of DEN-induced HCC deweinent in a dose-dependent manner. CASE suppregsés
induced hepatocarcinogenesis by inhibiting fibr@sid PAI-1 mRNA transcription, suggesting its ptitdrclinical
application in preventing and treating human HCE].[2

The effect ofAstragalus membranaceusn proliferation, invasion and apoptosis of gastiéncer BGC-823 cells
was investigated in an animal study. The resultealestrated that totahstragalussaponins could inhibit human
gastric cancer cell growth both in vitro and inozi\BesidesAstragalussaponins deceased the invasion ability and
induced the apoptosis of gastric cancer BGC-823.c€btal Astragalussaponins inhibited human gastric cancer
cell growth, decreased the invasion ability anduoetl the apoptosis. This suggested thstragalus is an
alternative treatment and adjuvant chemotherapageat in gastric cancer therapy.[30]
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The effects of PAE on the apoptosis, proliferatimigration and invasion of the human hepatomaliceds HepG2
and SMMC-7721 were investigated. The results of mabbealing assay and Matrigel invasion assay shated
PAE displayed inhibitory activity on the migratiand invasion of HCC cells. thus, it showed that Pi&Ea
potential antineoplastic drug that is useful fa treatment of HCC.[31]

In an in vitro study, efficacy of combination of i8eng andAstragalus was invigasted on the proliferation, the
cloning, apoptosis and migration of human gastancer MGC-803 cells. Compared with CGA or 5-FU alon
CGA +5-FU could better inhibit the cell growth afithan gastric cancer MGC- 803 cells, suppress tmdtion of
cell cloning, induce cell apoptosis, block the ogitle at GO/G1 phase, and inhibit the cell migma{i32]

The efficacy of AST in controlling angiogenesis wasestigated with elaboration of the underlying lecolar
mechanism in human colon cancer cell and tumor gieib These results suggest that AST exerts amtiHtogenic
activity in colon cancer cells via modulation of @R signaling and down regulation of COX-2 decreg3ftGF
level in tumor cells ,subsequently suppress angiegjs.[33]

The anti-proliferation activity ofAstragalus on human hepatocellular carcinoma (HCC) cells iémanechanism
was investigated. The results was suggestedAsimagalus has significant anti-tumor effect in vivo in indog

apoptosis of H22 tumor cells through promoting eimotexpression of Bax, decreasing protein exprassfdcl-2

gene, and significantly improving the Bax/Bcl-2iodB4]

In another study, the mechanism of such anti-gradiion properties have been investigated. AML asdl
apoptosis in a caspase-dependent manner in thaichro/eloid leukemia cell line, K562. Furthermoiewas
observed that cytotoxicity and apoptosis of K56Bsdaduced by AML were completely abolished in ggace of
lactose or galactose.the results suggest that Adildcact as a potential anti-cancer drug.[35]

The effects ofAstragalus polysaccharide on proliferation of basal-like Isteeancer cell line MDA-MB-468 cells
and Akt phosphorylation in MDA-MB-468 cells was @sitated and it was concluded that it can inhilmtiferation
of basal-like breast cancer cell line MDA-MB-46&dadown-regulate the expression of Akt phosphoiogtatThe
antiproliferation mechanisms may be related tceftects of up-regulating the expressions of p53 BA&EN by
regulating p53/MDM2 positive and negative feedbadps.[36]

In a clinical trial study, the efficacy of APS inj@n integrated with vinorelbine and cisplatin (VGffered an
improved QOL over VC for patients with advanced N&Cwvas determined. It was shown that the treatnoént
APS integrated with VC had significantly improvedQ in patients with advanced NSCLC compared with VC
alone.[37]

The anti-angiogenic property of AST in human gasailenocarcinoma cells (AGS) and its underlyinghaatsm
were investigated and it was indicated that the memof AGS cells invaded through the Matrigel meamer was
significantly reduced upon AST treatment, with comitant down-regulation of the pro-angiogenic pirteascular
endothelial growth factor (VEGF) as well as the astdtic proteins metalloproteinase (MMP)-2 and M8 HP-hese
results also suggest that AST is an effective clibarapeutic agent in treating advanced and meiagastric
cancers.[38]

In a study, all of the compounds was tested footoydic activities against a number of cancer ¢e#d. Among the
compounds, only 8 exhibited activity versus humezabt cancer at 48V concentration.[39]

The effect ofAstragalus in regulating the imbalance between naive helpeells (Th1/Th2) cytokines expression
in patients with cervical cancer was investigated & was found that Th1/Th2 cell function imbalarexisted in
patients with cervical cancer, showing a Th2 preidamt reaction mode; Al can regulate the imbalanétset to
Th1, thus to display its anti-tumor effect.[40]

The effects ofAstragalus on human nasopharyngeal carcinoma (NPC) vialdliy apoptosis and to investigate the
mechanism ofAstragalus in a NPC cell line (CNE2) was evaluated. Thesedifigs suggest that the
immunomodulatory and anticancer effects of DDPAstragalus were better than those of DDP alone, and
Astragalus could inhibit immunosuppression induced by DDPe Tombination of CDDP Astragalus could be
developed as an effective chemotherapeutic regimtre treatment of nasopharyngeal carcinoma.[41]
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The proapoptotic effects of AST and its mechanignaaion were investigated in cytokine-induced selt was
suggested that AST induces the extrinsic apoptatitade and causes cell cycle arrest in cells lptation. Most
of the above processes are more remarkable iniogékduced cells.[42]

Effects of Astragalus injection, astragaloside IV and formononetin owliferation and Akt phosphorylation of
basal-like human breast carcinoma cell line wagstigated .It suggested thastragalus injection, astragaloside
IV and formononetin can inhibit proliferation of dast cancer cell lines, and the antiproliferatifiects vary
according to their concentrations. Its the mectrasiof action may be related to their down-regotaéffects .[43]

In a human study, The effect éfstragalusmongholicus injection on proliferation and apopsosi hormone
sensitive breast cancer cell lines (MCF-7) with gblpgical dose E2 was investigated. In some dasd, |
Astragalus mongholicus injection may inhibit proliferation,dace apoptosis and interrupt caryocinesia at GO-G1
phase or S phase in hormone sensitive (MCF-7) beaaser cell lines with physiological dose E2.[44]

In a clinical trial study, Jinfukang had no sigoént impact on the pharmacokinetics of docetaxedish time to
progression or withdrawal from treatment was 7 wedknfukang did not change the pharmacokinetictocbtaxel
nor appear to affect survival.[45]

In a clinical trial, combination ofAstragalus with platinum-based chemotherapy (versus platinased
chemotherapy alone)showed to improves survivaliemses tumor response, improves performance status
reduces chemotherapy toxicigstragalus-based Chinese herbal medicine may increase efé@etss of platinum-
based chemotherapy when combined with chemother@pgse results require confirmation with rigorously
controlled trials.[46]

REFERENCES

[1]X Li, L Qu, Y Dong, L Han, E Liu, S Fang, et &llolecules2014;19(11):18850-80.

[2]S Avunduk, A-C Mitaine-Offer, O Alankus-Caliskai Miyamoto, SG Senol, M-A Lacaille-Duboid. Nat.
Prod. 2007;71(1):141-5.

[3]MI Choudhary, S Jan, A Abbaskhan, SG Mushai$#f,SattarJ. Nat. Prod 2008;71(9):1557-60.

[4]F Fathiazad, M Khosropanah, A MovafegRat Prod Res2010;24(11):1069-78.

[5]J Linnek, AC MitaineOffer, T Miyamoto, C Tanaka, T Paululat, S Avundud, al. Helv Chim Acta
2011;94(2):230-7.

[6]LF lbrahim, MM Marzouk, SR Hussein, SA Kawashty, Mahmoud, NA Saleh.Nat Prod Res2013;27(4-
5):386-93.

[71Bagci E. Fatty acid composition of somstragalus species from TurkeyChem Nat Comp@006;42(6):645-8.
[8]He Z-Q, Findlay JAJ. Nat. Prod 1991;54(3):810-5.

[9]G Yin, D Tang, J Dai, M Liu, M Wu, YU Sun, et.#nticancer Re2015;35(6):3193-207.]

[10] XN Jing, B Qiu, JF Wang, YG Wu, JB Wu, DD Chéhinese j integ tradWestern mg@l4;34(9):1103-7.
[11] S Sun, K Zheng, H Zhao, C Lu, B Liu, C YuaktMolecules(Basel, Switzerland2014;19(9):15224-36.
[12]XY Huang, SZ Zhang, WX Wan@PJCP 2014;15(3):1163-9.

[13]B Yang, B Xiao, T Sunint. J. Biol. Macromolec2013;62:287-90.

[14]QE Tian, HD Li, M Yan, HL Cai, QY Tan, WY Zhan@orld J. GastroenteroR012;18(47):7079-86.

[15]Q Li, JM Bao, XL Li, T Zhang, XH SherChin. Med. J2012;125(5):786-93.

[16]l lonkova, G Momekov, P Prokschitoterapia 2010;81(5):447-51.

[17] P Duan, ZM WangChin j integ trad Western me@002;22(7):515-7.

[18]H Wei, R Sun, W Xiao, J Feng, C Zhen, X XuaktOncol Rep2003;10(5):1507-12.

[19] QZ Wang, XP Chen, JP Huang, XW Jia@fin j integ trad Western med15;35(11):1307-12.

[20]H Sadeghi-Aliabadi, J Hamzeh, M MiriaAddv Biomed Re2015;4:42.

[21]A Tseng, CH Yang, CH Chen, CH Chen, SL Hsu, M#¢, et alOncol Rep2016;35(2):659-68.

[22] H Ming, Y Chen, F Zhang, Q Wang, X Dong, J @tal.Chin j integ trad Western me15;31(7):909-13.
[23]1 Zhu, H Zhang, Z Zhu, Q Zhang, X Ma, Z Cui, at Naunyn Schmiedebergs Arch Pharmacol
2015;388(9):965-72.

[24] Y Tian, X Li, H Li, Q Lu, G Sun, H Chemfr j trad, comp, alte me#014;11(3):92-6.

[25] Y Wang, KK Auyeung, X Zhang, JK KBMC comp alter me®014;14:401.

[26] KK Auyeung, PC Law, JK Ko. NutCancer2014;66(4):662-74.

64
Scholar Research Library



SaraKiani et al Der Pharmacia Lettre, 2016, 8 (6):59-65

[27]H He, X Zhou, Q Wang, Y Zhao.eCAMO013;2013:426207.

[28]X Hu, W Rui, C Wu, S He, J Jiang, X Zhang, ketlaGastroenterol HepatoP014;29(6):1284-91.

[29]W Rui, L Xie, X Liu, He S, Wu C, Zhang X, et dl ethnopharmacoP014;151(1):198-209.

[30]T Wang, X Xuan, M Li, P Gao, Y Zheng, W Zang ak Diagn Pathol 2013;8:179.

[31]3JWu WY Sun, SS Hu, S Zhang, W Waei J Oncol 2013;43(5):1643-51.

[32] WY Wei, K Wu, XT WangChin j integ trad Western me012;32(12):1647-51.

[33]PC Law, KK Auyeung, LY Chan, JK KBMC Complement Altern Me#012;12:160.

[34]LK Li, WJ Kuang, YF Huang, HH Xie, G Chen, Q®d@u, et al.Indian J Pharmacok012;44(1):78-81.
[35]LH Huang, QJ Yan, NK Kopparapu, ZQ Jiang, Y S@ell Prolif. 2012;45(1):15-21.

[36]MN Ye, HF Chen, RJ Zhou, MJ Liad.Chin Integr Med2011;9(12):1339-46.

[37]L Guo, SP Bai, L Zhao, XH Wang. Medi oncol (Kowvood, London, England?012;29(3):1656-62.
[38]KK Auyeung, PK Woo, PC Law, JK Kd.ethnopharmacol012;141(2):635-41.

[39]D Gulcemal, O Alankus-Caliskan, A Perrone, GagoF, Piacente S, Bedir Ehytochem2011;72(8):761-8.
[40] YJ Hu, L Li, SX GongChin j integ trad Western me)10;30(11):1157-9.

[41]Y Song, J Yang, WL Bai, WY JPhytother. Re2011;25(6):909-15.

[42]KK Auyeung, NL Mok, CM Wong, CH Cho, JK Kd.Chin Integr Med2009;7(12):1174-80.

[44] RF Zhou, PX Liu, M Tan. Zhong yao cal Chinese medicinal materia2009;32(5):744-7.

[45]BR Cassileth, N Rizvi, G Deng, KS Yeung, A Vak, S Guillen, et alCancer Chemother Pharmacol
2009;65(1):67-71.]

[46] M McCulloch, C See, XJ Shu, M Broffman, A KramWY Fan, et alJ Clin Oncol. 2006;24(3):419-30.

65

Scholar Research Library



