5526 45 22 1) FESREAFZERE Vol. 26,No. 22
2020411 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2020

/INKE 1 T vh B R A T A B8R o B HAIL AT 58 1

TN, £, AM, TEF, #ZRE, TPK, BEFE, Ba, &%
(ZHBFPEHKFE, &2 230012)

[HEZE] s 2™ 3 18 5 N Al B 1 900 2 — L U] A 0R T I 0 2 2 A R U b R 5 i e B R > — . H
T 1 X B8 PRI YT K 22 2R B PR IR I7 B Ak 22 25903697 D ids , BT 80 0 (EL R4 P A O, i o 5 2 ) LA RS 1 IR 38 36 1k &R
SRR ETRYT M T B 2R 2RI N 285 B REE /NG OL 3 AT 58 4 8 S AT S B RE AL, TR
S Bt g 250 T S R R G . K 5 2 BH /N B I 1 B H A OB A3 T IR Y A L AR 22 R OB /N G 1 B HL s Ak
FHT g i I R IGS7 , B T2 1 S B Ak il BLAE OG 25 BRAFF 92 2 E 55 T 3% 5 1A & AR BT I e A7 30080 o B A FE AL w4 e
ZREWIADEGE . BUL/NEI G A YIRS 2SS S B 2 B A O R A, LA P A B i (R R E R i S
e 200 R R TN P | EL ok e A G S0 4 SR Sk e At SRR A o g 1 A B LA R R Y e g 0 bR O B R RN A
N2 Wy 1 43 B AR R BIL ] 2 2% 48 04T B3, 6T /0N 6 6 23 v e Ao 98 A P A0 A 880 43 32 A AR R HE A T T I R
S AR AL A5 HEAT 2RI LA Ry IS L0 W BN 1 B e g F 9% 55 T R A AT 1 T B

[X$EIR] /NG, Pobbg,; A808s; PUkl; prRite

[FE42E] R22;R242;R2-031;R285.5 [X#kFRIREB] A [XEHS] 1005-9903(2020)22-0186-07

[doi]l 10.13422/j.cnki.syfjx.20201981

[ o) 2% H R 3t 3k https://kns.cnki.net/kems/detail/11.3495.R.20200724.1526.009.htm1

[(MZ&HARAE] 2020-7-24  16:36

Research Progress on Antitumor Active Components and Mechanism of Xiao Xianxiongtang
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ZHAI Meng-ting, GE Rui-rui, HUANG Jin-ling"
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[ Abstract] Tumor is one of the diseases that seriously endanger human health, and how to treat tumor
effectively is still one of the important problems in the field of medicine. At present, most of the radiotherapies
and chemical drugs for cancer have serious side effect despite of an obvious efficacy. With a unique syndrome
differentiation treatment system and overall concept, traditional Chinese medicine has become the key research
and development object of antitumor drugs due to many advantages, such as multiple channels, multiple levels,
multiple links, multiple targets and less toxicity, and could can fully mobilize the immune and epidemic
prevention mechanism of the body. A large number of studies have shown that Xiao Xianxiongtang and its
effective ingredients have obvious antitumor effect. Many doctors have applied Xiao Xianxiongtang and modified
formulas in clinical treatment of tumors, and relevant pharmacological studies have also confirmed the
effectiveness of this formula, but with a lack of systematic summary of its effective ingredients and its
mechanism of action. Now, with alkaloids, ketones, sterols and phenols in Xiao Xianxiongtang as the starting
point, this study mainly focuses on inhibition of tumor cell proliferation, invasion and migration, induction of

tumor cell apoptosis and autophagy, inhibition of tumor cell cycle, enhancement of tumor cell sensitivity,
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inhibition of tumor angiogenesis and regulation of immunosuppressive tumor microenvironment from two ways
to sort out composition, function and mechanism of drugs. In this paper, effective components, main targets and

mechanism of intervention in the tumor development of Xiao Xianxiongtang were reviewed, in order to provide

a new idea for subsequent antitumor research and development of this prescription.
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Table 1 Antitumor active ingredients of Xiao Xianxiongtang and its molecular mechanism
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Fig. 1 Mechanism of antitumor active components of Xiao
Xianxiongtang
[7]
(&% 30Hk]
[ 1] BRAY F, FERLAY J, SOERJOMATARAM 1, et al.
Global cancer statistics 2018: GLOBOCAN estimates
of incidence and mortality worldwide for 36 cancers in
185 countries [J]. CA Cancer J Clin, 2018, 68(6):
394-424, [8]
[2] Wi, ke, £24m. 28 78 & X A SGC-

7901 1 Jg 40 M #R BB AR A 40 ) £ T R AL o AT 5

- 190 -

(T]. P22y S5k R 253 ,2015,26(2) : 160-164.
I, R A B A IR PHE 5 P 2 505 xR R
i 1 S5 96V T ML AR P SE R TS (7). R R 2
K2z2z4,2015,34(3) :156-159.

JELRE XU 0058 I F /N B B 2 16 T iR AR S AE
RZERLY ] 1T PR ,2016,43(3):617-619.
Sl BN . SURARBIRB I/ NERZ & 5 £
YR IT I O RV I I BUOR 2 s 2 R L] VAR R
#§,2012,25(4):31-33.

ABRAMS S L, FOLLOM Y, STEELMAN L S, et
al. Abilities of berberine and chemically modified
berberines to inhibit proliferation of pancreatic cancer
cells[J]. Adv Biol Regul, 2019, 71:172-182.
HUANG C, WANG X L, QI F F, et al. Berberine
inhibits  epithelial-mesenchymal  transition  and
promotes apoptosis of tumour-associated fibroblast-
induced colonic epithelial cells through regulation of
TGF-B signalling[ J]. J Cell Commun Signal, 2020, 14
(6):53-66.

GONG C, HU X, XU Y, et al. Berberine inhibits
proliferation and migration of colorectal cancer cells

by downregulation of GRP78 [J]. Anticancer Drugs,



9526 B 22 1 hESREHFFFERE Vol. 26,No. 22
20204F 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2020

(9]

[11]

[12]

[13]

[14]

[17]

[18]

[19]

2020,31(2):141-149.

MA W, ZHU M, ZHANG D, et al. Berberine
inhibits the proliferation and migration of breast cancer
ZR-75-30 cells by Ephrin-B, [J].
Phytomedicine, 2017, 25:45-51.

ZHAO Y, CUI L, PAN Y, et al. Berberine inhibits

targeting

the chemotherapy-induced repopulation by suppressing

the arachidonic acid metabolic pathway and
phosphorylation of FAK in ovarian cancer [J]. Cell
Proliferation, 2017, doi:10. 1111/cpr. 12393.
MURTHY K N C, JAYAPRAKASHA G K, PATIL B
S.  Cytotoxicity of obacunone and obacunone
glucoside in human prostate cancer cells involves Akt-
mediated programmed cell death [J].
2015,329:88-97.

CHAI F N, MA W Y, ZHANG J, et al. Coptisine

Toxicology,

from Rhizoma Coptidis exerts an anti-cancer effect on
hepatocellular carcinoma by up-regulating miR-122
[J]. Biomed Pharmacother,2018, 103:1002-1011.
PV U . A B 2R 400 o LA 20 B A AR 2R S oy 1
BLAI AT 52 [T]. o [ 25 7% 55, 2015, 40(6) « 1144-
1150.

TAN H Y, WANG N, MAN K, et al. Autophagy-
induced RelB/p52 activation mediates tumour-
associated macrophage repolarisation and suppression
of hepatocellular carcinoma by natural compound
baicalin [J]. Cell Death Dis, 2015, doi: 10. 1038/
cddis. 2015. 271.

MR, BCA R, S B HE BN H (22) far i /b
BRI AR LT hE A ST A, 2017, 33
(12):1797-1800.

ALI H, DIXIT S, ALI D, et al. Isolation and
evaluation of anticancer efficacy of stigmasterol in a
mouse model of DMBA-induced skin carcinoma [J].
Drug Des Devel Ther, 2015,9:2793-2800.

LIU J, WEN X, LIU B, et al. Diosmetin inhibits the
metastasis of hepatocellular carcinoma cells by
downregulating the expression levels of MMP-2 and
MMP-9 [J]. Mol Med Rep, 2016, 13 (3) : 2401-
2408.

HUANG Y C, LEE P C, WANG JJ, etal. Anticancer
effect and mechanism of hydroxygenkwanin in oral
squamous cell carcinoma [J]. Front Oncol, 2019,
9:911.

WANG Y F, XU Y L, TANG Z H, et al. Baicalein
induces Beclin 1- and extracellular signal-regulated
kinase-dependent autophagy in ovarian cancer cells

[J]. AmJ Chin Med, 2017, 45(1):123-136.

[20]

[22]

[23]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

YANG X, JIANG J, ZHANG C, et al. Baicalein

restrains proliferation, migration, and invasion of
human malignant melanoma cells by down-regulating
colon cancer associated transcript-1 [J]. Braz J Med
Biol Res, 2019, doi:10. 1590/1414-431X20198934.
WANG Q, XU H, ZHAO X. Baicalin inhibits human
cervical cancer cells by suppressing protein kinase C/
signal transducer and activator of transcription (PKC/
STAT3) signaling pathway [J]. Med Sci Monit,
2018, 24:1955-1961.

DIAO X, YANG D, CHEN Y, et al. Baicalin
suppresses lung cancer growth by targeting PDZ-
binding kinase/T-LAK cell-originated protein kinase
[J]. Biosci Rep,2019, doi:10. 1042/BSR20181692.
Wk B-4F H mE U IR B P A B E A S TR
il L B2 19 J5 e A A B bR R AR I E 2 (D] 22 2 22
MM ,2019.

CHEN Q Q, SHI J M, DING Z, et al. Berberine
induces apoptosis in non-small-cell lung cancer cells
by upregulating miR-19a targeting tissue factor [J].
Cancer Manag Res, 2019,11:9005-9015.

XL, BRZROG . A W AE bR AR 9 kR i AR P a9
YERI]. 25224 ,2016,51(1):23-28.

Br=205 . M 58 457 . di i A w2 1 L S o)
R[], 928 SR I PR 2% ,2014,32(2) : 157-163.
ZHUO Y, CHEN Q, CHEN B, et al. Berberine
promotes antiproliferative effects of epirubicin in T24
bladder cancer cells by enhancing apoptosis and cell
cycle arrest [J]. Int J Clin Pharmacol Ther, 2017, 55
(1):32-40.

CHIDAMBARA MURTHY K N, JAYAPRAKASHA
G K, PATIL B S. Apoptosis mediated cytotoxicity of
citrus obacunone in human pancreatic cancer cells [J].
Toxicol In Vitro,2011,25(4):859-867.
TEEKARAMAN D, ELAYAPILLAI S P,
VISWANATHAN M P, et al. Quercetin inhibits
human metastatic ovarian cancer cell growth and
modulates components of the intrinsic apoptotic
pathway in PA-lIcell line [J]. Chem Biol Interact,
2019, 300:91-100.

SOOK S H, LEE H J, KIM J H, et al. Reactive
oxygen species-mediated activation of AMP-activated
protein kinase and c-Jun N-terminal kinase plays a
critical role in beta-sitosterol-induced apoptosis in
multiple myeloma U266 cells [J]. Phytother Res,
2014, 28(3): 387-394.

OAK C, KHALIFA A O, ISALI I, et al. Diosmetin
suppresses human prostate cancer cell proliferation

- 191 -



9526 B 22 1 hESREHFFFERE Vol. 26,No. 22
20204F 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2020

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

through the induction of apoptosis and cell cycle arrest
[J]. IntJ Oncol,2018,53(2):835-843.

WANG C, LIS, REN H, et al. Anti-proliferation and
pro-apoptotic effects of diosmetin via modulating cell
cycle arrest and mitochondria-mediated intrinsic
apoptotic pathway in MDA-MB-231 cells [J]. Med
Sci Monit,2019,25:4639-4647.

KOOSHA S, MOHAMED Z, SINNIAH A, et al.
Evaluation of anti-tumorigenic effects of diosmetin
against human colon cancer xenografts in athymic
nude mice [J]. Molecules, 2019, 24(14):2522.
JIANG L, SONG H, GUO H, et al. Baicalein
inhibits proliferation and migration of bladder cancer
cell line T24 by down-regulation of microRNA-106
[J]. Biomed Pharmacother, 2018, 107:1583-1590.
WANG M, QIU S, QIN 1.
apoptosis and autophagy of undifferentiated thyroid
cancer cells by the ERK/PI3K/Akt pathway [J]. Am ]
Transl Res,2019,11(6):3341-3352.

YAN W, MA X, ZHAO X, et al. Baicalein induces

Baicalein induced

apoptosis and autophagy of breast cancer cells via
inhibiting PI3K/Akt pathway in vivo and vitro [J].
Drug Des Devel Ther, 2018, 12:3961-3972.

HAN B, JIANG P, LI Z, et al. Coptisine-induced
apoptosis in human colon cancer cells (HCT-116) is
mediated by PI3K/Akt and mitochondrial-associated
apoptotic pathway [J]. Phytomedicine, 2018, 48:
152-160.

SEDKY N K, EL GAMMAL Z H , WAHBA A E, et
al. The molecular basis of cytotoxicity of alpha-
spinasterol from Ganoderma resinaceum: induction of
apoptosis and overexpression of p53 in breast and
ovarian cancer cell lines [J]. J Cell Biochem, 2018,
119(5): 3892-3902.

ZHANG Y L, ZHANG X, MIAO X Z, et al
Coptisine  suppresses  proliferation and inhibits
metastasis in human pancreatic cancer PANC-1 cells
[J]. J Asian Nat Prod Res,2020,22(5) :452-463.
RAO P C, BEGUM S, SAHAI M, et al. Coptisine-
induced cell cycle arrest at G,/M phase and reactive
oxygen  species-dependent  mitochondria-mediated
apoptosis in non-small-cell lung cancer A549 cells
[J].  Tumour Biol, 2017, doi: 10.1177/
1010428317694565.

KEDHARI SUNDARAM M, RAINA R, AFROZE
N, et al. Quercetin modulates signaling pathways and
induces apoptosis in cervical cancer cells [J]. Biosci

Rep,2019,doi:10. 1042/BSR20190720.

- 192 -

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

WANG Z, MA L, SU M, et al. Baicalin induces
cellular senescence in human colon cancer cells via
upregulation of DEPP and the activation of Ras/Raf/
MEK/ERK signaling [J]. Cell Death Dis, 2018, 9
(2):217.

CHAKRAVARTHY D, MUNOZ A R, SU A, et al.
Palmatine suppresses glutamine-mediated interaction
between pancreatic cancer and stellate cells through
simultaneous inhibition of survivin and COL1A1 [J].
Cancer Lett,2018,419:103-115.

LAN CY, CHEN S Y, KUO C W, et al. Quercetin
facilitates cell death and chemosensitivity through
RAGE/PI3K/Akt/mTOR axis in human pancreatic
cancer cells [J]. J Food Drug Anal, 2019, 27 (4) :
887-896.

CELANO M, MAGGISANO V, BULOTTA S, et al.

Quercetin improves the effects of sorafenib on growth

and migration of thyroid cancer cells [J]. Endocrine,
2020,67(6):496-498.
XU Z, YAN Y, XIAO L, et al. Radiosensitizing

effect of diosmetin on radioresistant lung cancer cells
via Akt signaling pathway [J]. PLoS One, 2017, doi:
10. 1371/journal. pone. 0175977.

KANGSAMAKSIN T, CHAITHONGYOT S,
WOOTTHICHAIRANGSAN C, et al. Lupeol and
stigmasterol suppress tumor angiogenesis and inhibit
cholangiocarcinoma growth in mice via
downregulation of tumor necrosis factor-alpha [J].
PLoS One, 2017, doi: 10. 1371/journal.
pone. 0189628.

CONSTANTINOU C, CHARALAMBOUS C,
KANAKIS D. Vitamin E and cancer: an update on the
emerging role of gamma and delta tocotrienols [J].
Eur J Nutr, 2020,59(3) :845-857.

TR L BT bR G Rl R 35 T IR AL IR T AL
B AR LD b R AR iR T A, 2012, 19
(3):229-238.

ZHAO R, CHEN Z, JIA G, et al. Protective effects
of diosmetin extracted from Galium verum L. on the
thymus of Ul4-bearing mice [J]. Can J Physiol
Pharmacol,2011,89(9):665-673.
ZHANG J, SHEN L, LI X, et al.

codelivery of quercetin and alantolactone promotes an

Nanoformulated

antitumor response through synergistic immunogenic

cell death for microsatellite-stable colorectal cancer

[J]. ACS Nano, 2019, 13(11): 12511-12524.
[RERE KFEF]



