Advances in Clinical Medicine IfJREE243 /&, 2022, 12(1), 394-398 Hans X3
Published Online January 2022 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.121059

LRI MEIER

F M, AKRR
MBI RS BE R R, iR S

%

o

ks HiH: 20214F12H21H; FHEM: 20224F1H11H; &K HM: 20224F1H25H

B

BEE R MR R AR DGR, BEMECRAGEEARBRN RN —. L4(Safflower)Z—
MERELEY, REGREAXREERLERTOTER, (KEHNE) BB I “Fil. @k, &
. B BT o EEERE LW ALIE ML EAE ] KHLHIAT TIRABTI, KBLAERREA QUL
¥ B, JUMAMRR S JUMARZE R FLEIBKIRFEREL SR RSL, BRI AT BARHIAEER .
FERIR EEARVH AL R FAE VR KIBURB L R Bt Suit R . DA B S il PR L A SR R 2R3

XA
418, BREAERA, REAEEEB, LAESHE, AHER, TIHE

Research Progress on Anti-Tumor Effect of
Safflower

Qian Li*, Changmin Liu*

Oncology Department of the Affiliated Hospital of Binzhou Medical College, Binzhou Shandong

Received: Dec. 21“, 2021; accepted: Jan. 11th, 2022; published: Jan. 25th, 2022

Abstract

With the increasing incidence of malignant tumors, malignant tumors have become one of the
main diseases that endanger human health. Safflower is a Compositae herb. Safflower has been
used in the treatment of diseases in traditional Chinese medicine for a long time, and the “Materia
Medica Outline” records that it can promote blood circulation, moisturize dryness, relieve pain,
disperse swelling and dredge meridians. In recent years, a number of experiments have conducted

R
EIAEE .

XESIH: ZEfE, KR O R REED]. RREE R, 2022, 12(1): 394-398.
DOI: 10.12677/acm.2022.121059


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.121059
https://doi.org/10.12677/acm.2022.121059
http://www.hanspub.org

i, MKR

in-depth research on the pharmacological effects and mechanisms of safflower. It has been found
that safflower not only has the effects of myocardial protection, lowering blood pressure, an-
ti-platelet aggregation, anti-thrombosis, and anti-atherosclerosis, but also has anti-tumor effects
that cannot be ignored. This review mainly discusses the anti-tumor mechanism and research
progress of safflower and its active components, in order to provide scientific basis for subsequent
clinical application.
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1. &% (Safflower)

LAC I FLLLAE ., RILLAE, AZEHEY), B, TIREANZ . RIEOIEEZR A (Hydroxyl safflower
yellow A HSYA), HALZEZER B (LA 1w, HSYA 2 M LAEH) T4 o SR BURT 73 B8 Rk () — Feh 25 1 2%
WEY, REELALI PARFA BOKIEVERSY . WHITIESE, HSYA HAPURAE. HrIgE . Hulssh i f
L FZGEAER[L] [2] [8]. XT HSYA WIHUMIR1ER, Tkl [4]55 SR F G IR ZE A5 (CAM) S 56 W 42
HSY A XFEH AR S 4 /E A, IRl RT-PCR SIS HSYA Xf CAM A4k A K R S 32 48 mRNA
FIRIFEI, M1 AL HSY A o] B B M AR M (2B i, Wi RAEPUMIRIAE T . BR T HSYA, 4@
e B HofdEm v B2y, 4048 % B (Safflower polysaccharide, SPS). £11¢ # 2 (Safflower yellow) LA J2 $2 54T
fE3 % B (Hydroxyl safflower yellow B, HSYB)#SH & — & IPUIMRER, X452 HSYA Huiaa L m)
Tk RN

OH

Figure 1. The chemical structure of hydroxysafflor yellow A
E 1 BRELAIERR A (HSYA)LFLEH
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2. LI1ERYIn B ML
2.1 BEOWHEE A (HSYA BHMENH

2.1.1. HPsHl B M B4 AR

SR R S SR SRR T 55 43 e 1) J g e e 4 o 1 A A S F5 RO SRS R 5, T I 7
iR (8] o 1) BB 2E AR 4 [5), I AR i LT R R AR . R TV RN P2 R CEIEE, M
JAH LR U LR R AR R, MR R 22, e 40 A 3 B P R R . R SR AT
FEBEZ AHSYA) T DL ik 400 ) iy L85 AR e ot 100 il Jif 98 0 384 RN 9% 7 . Wang 55 [6] ) 44k 41 552 56 i i
ELISA ¥EH6 40 i 7% _Fi% VEGF. KDR. bFGF. bFGFR E [k, KL HSYA A LUE I i) {2 1
B A DR T I P R A A K BRL T (VEGR) R ok 21 24 4 Jf 2 K BR11- (DF GIF) 3k 410 1) ek 988 L85 ) A= e o
ZHANG ZE[7]/I3h )50 s HSYA Reilid 2 & ) p38MAPK 1Rk, HfE T iH MMP-2, MMP-9,
ATF-2, COX-2 &5 [Rl I 2 SR il g il 8 AR il 3B AW FC iR, HSYA w] e ik BH W fire 78 41 A 11
ERK/MAPK FI NF-KB 15 518 & S| L8 A= 5, AR R i) A K [2]

2.1.2. {RitAhELRACRET

R TR AR R AL G, e —FE T AR R AR 4 TR A, MU IS AR R T AR
AURAZ AR, DMRUENLAR PR, MR ani s, AUAh T 5 W S ERAS, S B 58 1 e 40 i 2 i gk
PR R TR ARG T IR, Liu S5[81F BGC-823 MR /41, Jfilid MTT . i
R A . SR e et ik, SZIF 98 % 2 B PCR 345 J7 R b g 4 o B4 58 58 T2, B HSYA wf
DA BGC-823 4t th GO/G1 Ml S BARLIESZFH, FFidid s S AW i S BE D 0E S2 4K (Perox-
isome proliferator-activated receptor gamma, PPARy) %5 5 BGC-823 AU -, A L i7x HYSA i& 1] LLid
111 5 5 2 BE (Lipopolysaccharide, LPS) 7=k, 7l &AM 1075 S 4 i 8 7-[9]

2.1.3. HDHIFhEREREATE R B

Ji R A 5% (Tumor microenvironment, TME) & — AN AR I R Ge, — MREIFE S A3 2 pse o3 A m] 4k
W7 =H 0 4Lk, TME A 2R e S Re A i n] B e Bt R A B A 4G . Mk i 2 SV R B e T ik

AR SERIER, HHLEI P RER 3 8UE E YU R Rk, JHMEINEEERE, HaEs, ek
RAEIAEEZS Ty H I Rg a3k e [10], 1T Jie g 488 1A Sicb B AN AN 75 3 1 4 Y o) bR A P e A, 33 0 Wl
PERIEE 1 TS5 b - MU R A SRR, R R 22 5 2 [11]. MA 55[9]
I ZN PS5 7R, HSY A IRYT I I Jed 4 i 25 sk (FL 1,13 mig/kg 9K JE T HSY A it eg A= K 4 /= F
), H HSYA BZEEK Foxp3 HIRIAF Roryt B H7EMYE AR IR, KA HSYA BT LA e (1)
AR G ek, JF R AR JORE, S R R A, SRR B R AS . AWK, HYSA
Al ] PIBK/AKYMTOR #1 ERK/MAPK 15 518 2% , #11] LPS /i3 (I8 48 fis (A NSCLC 4 & A549
1 H1299) /35 . L. 12BN L - 8] i 4% 1L (Epithelial-mesenchymal transition, EMT), &3& Niffig£
BES S0 SORE A M X 7 1 = A [12]

2.2. LIS HE(SPS)RIARIEH I

5052 41 i (Macrophages) /2 FH 1 48 A 3 58 43 A4 10 SR 16— Ff R Rr S M S e 4 A, a4 % 15 gk 400
(Tumor-associated macrophages, TAMS) & —Fi 3= 22 1) MR i i S % 0B R 1Y, 85 40 9 M1 Al M2 P F 1)
ReP AL, Hrb M1 B R SR MR D BE[13] . Wang 45 [14]38 i g 37 48 %0 L F 5% (Azoxymethane,
AOM)/ A5 Jie b It it B2 Y (Dextran sulfate, DSS)#h ) Skia i, /3 50 mg/kg 1) SPS ¥4y SPS-1 Al i id
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i NF-xB 15 SIE B0 BRI, 7553 E AR A ml RRAL, JFEE 0 Raw 264.7 F iR HRIR
B F-a (TNF-o) Al — %A Z(NO) 7K ~F-175 -5 983 (Colorectal Cancer, CRC)4HARIE T, A 1T $7 ) g 1) % 2
R

Btz At SPS 3 ik H00 i) 4t i 5 T 40 ) ek e 4 B () 389 S5 3% #% . Luo SF[15]48TF MCF-7 FLIIRJm 4
Ml ZAE AL, i MTT VR A4 s 77 R BAAS I MR 4 R 226, BFFE T SPS X eg 4
B4 5 AN AL AL s, g5 BRSPS IR 25 M L T 4 ® A5 -9 (Matrix metalloproteinase-9, MMP-9)[#) 3£
ik, N4 )R R A BELH 230 HI57-1 (Tissue inhibitor of metalloproteinase-1, TIMP-1)f#55,  F43 i 5 40 i
AT R R E T, HERIERBEG N, KU SPS mT #lii e 40 M i 12 22 4 7%

2.3. TERSY)HHFEHF

TR A R A T P PR R R PR A5, R A B SR R R B S8 IO FAE IS R P A, I
OB N BGS R T AR, R I SR EHE R TS, PSR Iisshae ., X H
IRZRIERE[16] WETCARIL, SY i 11 4 A 2 s HE AR A2 PO TR B FHL L b e (L e ) RO 7%
SY AMLATLAiR EGF 5 5l B A 28841, 38T DUEE ] Src AIBERR AR Z R ML L B K, IF
] ] SRS A T TR A B AR S, LTIz Ak FS 7 08 A T8 T RS RS PAY BB, WA 00 e TR 4 P 1 R I
MAE PR, BARHIE SY I #E 1 b 77 & A 2171

2.4. BELAEERR B(HSYB)RIAEN S

X BEERNETT T HSYA BFTIRENLE], T HSYB———FP i (2R3, 1N HSYA [ A4k,
W EA PR . LIN 218 @57 MCF-7 FUEREAIFEA, 7T HSYB A ER
(Doxorubicin, DOX) i1l il &g 2 L 34 FE AL o 25 R s, 2480k HSYB F1 DOX BXA AbBE f5 1) MCF-7 fifs
g, WTIHSEEA: BREETIE S T (cleaved caspase-9)F1YE T- 2N Al T-(cleaved caspase-3) /K- &
F_ LA, 1 BCL-2 (MHARFET-RIMSCR R, HAMGIApE T, (Rt miEm) 5% i, it
FEAMRIE T BRIk 4, HSYB & my DO i b gs 40 i 5 b i S 380, JF N iRgni A E e D1, 44
JiLFE BAEE 1 E A0 CDK2, il i yes 40 i () 4 S e # - I DAFR) ARt 1 7 2 PR AL e 4 i %) A9 %6 [19]

3. RE

AAEAFNP AT ERZIIRER 2y, RATHMARMIIRG FONTERR R AR ek N Es
Il R A KA RS S T — AR E AT G IT TR AR, ARZEEN T AU, ShIKE R
AR A SN SESS, W LLAE M SR R B AT T 2 A 2R UHIR AW TT . BRI LLAE ST L] 1k
FCo ARSI LAE S H AT MR B BEAT THRIT,  BIUnZE SIBEHICA , T 3 S IGUER ) i
TEER, JFRERARIEA LT SR RIEITERI[9], XU 1 ZLAE R T s AR BUR R I wT AT 1. 2810 H A
X T LLAETUIRE 7 T I T A s, BRI, i PIRR AR L T TG T R B bR A7
BHUE SUEARRE R AT I, DL i DR s e B L

EE&ME
ATEATH IR PR R R, 2019-0519 IRAECH .
P

[1] Li, J., Zhang, S., Lu, M., et al. (2013) Hydroxysafflor Yellow A Suppresses Inflammatory Responses of BV2 Micro-
glia after Oxygen-Glucose Deprivation. Neuroscience Letters, 535, 51-56. https://doi.org/10.1016/j.neulet.2012.12.056

DOI: 10.12677/acm.2022.121059 397 I IR = =23t e


https://doi.org/10.12677/acm.2022.121059
https://doi.org/10.1016/j.neulet.2012.12.056

i, MKR

[2]

(3]

(4]
[5]

(6]

(7]

(8]

[9]

[10]
[11]
[12]
[13]

[14]

[15]
[16]

[17]

(18]

[19]

Yang, F., Li, J., Zhu, J., Wang, D., Chen, S. and Bai, X. (2015) Hydroxysafflor Yellow A Inhibits Angiogenesis of
Hepatocellular Carcinoma via Blocking ERK/MAPK and NF-xB Signaling Pathway in H22 Tumor-Bearing Mice.
European Journal of Pharmacology, 754, 105-114. https://doi.org/10.1016/j.ejphar.2015.02.015

Chen, T.T., Du, Y.J.,, Liu, X.L. and Zhu, H.B. (2008) Inhibitory Action of Hydroxysafflor Yellow A on Inflammatory
Signal Transduction Pathway Related Factors in Rats with Cerebral Cortex Ischemia. Acta pharmaceutica Sinica, 43,
570-575.

SRAT, ZRIR, EIWE % BREEAIEIE AR A PR M RIS []. bR TR E 25 K2R ER, 2004, 27(3):
25-29. https://doi.org/10.3321/].issn:1006-2157.2004.03.008

Xi, S.Y., Zhang, Q., Liu, C.Y., Xie, H., Yue, L.F. and Gao, X.M. (2012) Effects of Hydroxy Safflower Yellow-A on
Tumor Capillary Angiogenesis in Transplanted Human Gastric Adenocarcinoma BGC-823 Tumors in Nude Mice.
Journal of Traditional Chinese Medicine, 32, 243-248. https://doi.org/10.1016/S0254-6272(13)60019-9

Wang, J., Wang, J., Wang, X., et al. (2016) Molecular Mechanism of Inhibition of the Abnormal Proliferation of Hu-
man Umbilical Vein Endothelial Cells by Hydroxysafflor-Yellow A. Pharmaceutical Biology, 54, 1800-1807.
https://doi.org/10.3109/13880209.2015.1129541

Zhang, J., Li, J., Song, H., Xiong, Y., Liu, D. and Bai, X. (2019) Hydroxysafflor Yellow A Suppresses Angiogenesis of
Hepatocellular Carcinoma through Inhibition of p38 MAPK Phosphorylation. Biomedicine & Pharmacotherapy, 109,
806-814. https://doi.org/10.1016/j.biopha.2018.09.086

Liu, L., Si, N., Ma, Y., et al. (2018) Hydroxysafflor-Yellow A Induces Human Gastric Carcinoma BGC-823 Cell
Apoptosis by Activating Peroxisome Proliferator-Activated Receptor Gamma (PPARy). Medical Science Monitor, 24,
803-811. https://doi.org/10.12659/MSM.905587

Ma, Y., Feng, C., Wang, J., et al. (2019) Hydroxyl Safflower Yellow A Regulates the Tumor Immune Microenviron-
ment to Produce an Anticancer Effect in a Mouse Model of Hepatocellular Carcinoma. Oncology Letters, 17,
3503-3510. https://doi.org/10.3892/01.2019.9946

Jackson, D.N. and Theiss, A.L. (2020) Gut Bacteria Signaling to Mitochondria in Intestinal Inflammation and Cancer.
Gut Microbes, 11, 285-304. https://doi.org/10.1080/19490976.2019.1592421

B AR NS PR SR I R S e FRBURRAILWL]. BRI AR R, 2021, 42(8): 987-990+1137.

Jiang, M., Zhou, L.Y., Xu, N. and An, Q. (2019) Hydroxysafflor Yellow A Inhibited Lipopolysaccharide-Induced
Non-Small Cell Lung Cancer Cell Proliferation, Migration, and Invasion by Suppressing the PI3BK/AKT/mTOR and
ERK/MAPK Signaling Pathways. Thoracic Cancer, 10, 1319-1333. https://doi.org/10.1111/1759-7714.13019

Pan, Y., Yu, Y., Wang, X. and Zhang, T. (2020) Tumor-Associated Macrophages in Tumor Immunity. Frontiers in
Immunology, 11, Article 1D: 583084. https://doi.org/10.3389/fimmu.2020.583084

Wang, Q., Huang, Y., Jia, M., et al. (2021) Safflower Polysaccharide Inhibits AOM/DSS-Induced Mice Colorectal
Cancer through the Regulation of Macrophage Polarization. Frontiers in Pharmacology, 12, Article ID: 761641.
https://doi.org/10.3389/fphar.2021.761641

Luo, Z., Zeng, H., Ye, Y., et al. (2015) Safflower Polysaccharide Inhibits the Proliferation and Metastasis of MCF-7
Breast Cancer Cell. Molecular Medicine Reports, 11, 4611-4616. https://doi.org/10.3892/mmr.2015.3310

Leong, H.S., Robertson, A.E., Stoletov, K., et al. (2014) Invadopodia Are Required for Cancer Cell Extravasation and
Are a Therapeutic Target for Metastasis. Cell Reports, 8, 1558-1570. https://doi.org/10.1016/j.celrep.2014.07.050

Fu, H., Wu, R., Li, Y., et al. (2016) Safflower Yellow Prevents Pulmonary Metastasis of Breast Cancer by Inhibiting
Tumor Cell Invadopodia. The American Journal of Chinese Medicine, 44, 1491-1506.
https://doi.org/10.1142/S0192415X1650083X

Lin, K., Qin, Z., Qu, C,, et al. (2021) Hydroxyl Safflower Yellow B Combined with Doxorubicin Inhibits the Prolifera-
tion of Human Breast Cancer MCF-7 Cells. Oncology Letters, 21, 426. https://doi.org/10.3892/0l.2021.12687

Qu, C., Zhu, W., Dong, K., et al. (2019) Inhibitory Effect of Hydroxysafflor Yellow B on the Proliferation of Human
Breast Cancer MCF-7 Cells. Recent Patents on Anti-Cancer Drug Discovery, 14, 187-197.
https://d0i.org/10.2174/1574891X14666190516102218

DOI: 10.12677/acm.2022.121059 398 Il R 125 23k i


https://doi.org/10.12677/acm.2022.121059
https://doi.org/10.1016/j.ejphar.2015.02.015
https://doi.org/10.3321/j.issn:1006-2157.2004.03.008
https://doi.org/10.1016/S0254-6272(13)60019-9
https://doi.org/10.3109/13880209.2015.1129541
https://doi.org/10.1016/j.biopha.2018.09.086
https://doi.org/10.12659/MSM.905587
https://doi.org/10.3892/ol.2019.9946
https://doi.org/10.1080/19490976.2019.1592421
https://doi.org/10.1111/1759-7714.13019
https://doi.org/10.3389/fimmu.2020.583084
https://doi.org/10.3389/fphar.2021.761641
https://doi.org/10.3892/mmr.2015.3310
https://doi.org/10.1016/j.celrep.2014.07.050
https://doi.org/10.1142/S0192415X1650083X
https://doi.org/10.3892/ol.2021.12687
https://doi.org/10.2174/1574891X14666190516102218

	红花的抗肿瘤作用研究进展
	摘  要
	关键词
	Research Progress on Anti-Tumor Effect of Safflower
	Abstract
	Keywords
	1. 红花(Safflower)
	2. 红花的抗肿瘤机制
	2.1. 羟基红花黄素A (HSYA)的抗肿瘤机制
	2.1.1. 抑制肿瘤血管生成
	2.1.2. 促进肿瘤细胞凋亡
	2.1.3. 抑制肿瘤微环境的炎症反应

	2.2. 红花多糖(SPS)的抗肿瘤机制
	2.3. 红花黄素(SY)的抗肿瘤机制
	2.4. 羟基红花黄素B(HSYB)的抗肿瘤机制

	3. 展望
	基金项目
	参考文献

