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ABSTRACT

Natural products have bioactive chemical entities, persist as an inexhaustible resource for discovery
of drugs. One of the naturally occurring flavonoids, astragalin (kaempferol 3-glucoside), which is a bioactive
constituent of various traditional medicinal plants such as Cuscuta chinensis. It is well known for its various
pharmacological effects such as anti-inflammatory, antioxidant, neuroprotective, cardioprotective, antiobesity,
antiosteoporotic, anticancer, antiulcer, and antidiabetic properties. It showed the highest antiproliferation
effect on the human hepatoma cell line HepG2, mouse colon cancer cell line CT26 and mouse melanoma cell
line B16F1.
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INTRODUCTION

Medicinal plants have been an infinite source of therapeutic agents since millions of years. Most of the
discovered drugs either belong to natural products or derivatives of natural compounds [1,2]. The term
“natural products” encompasses chemical entities derived from plants, bread molds, microorganisms,
terrestrial vertebrates as well as invertebrates, and marine organisms [3]. these chemical entities are known
to have immense chemical diversity with outstanding drug-like properties that contribute towards their
multitargeted action [4]. Kaempferol is one of the flavonoids commonly found in some vegetable, fruits, and
traditional medicine. In nature, almost all dietary flavonoids exist in their glycoside forms [5]. Kaempferol
usually bonds with glucose, rhamnose, galactose, and rutinose to exist in its glycoside form [6]. Some
kaempferol glycosides are easily found in nature, e.g. kaempfero-3-0-glucuside, because their biosynthesis
progresses in simple ways; i.e. it only requires some type of enzymes that are widespread in nature. However,
some other kaempferol glycosides are more restricted because glycosides can only be synthesized by certain
plant species that can provide certain enzymes along with genetic information [5]. Astragalin (kaempferol-3-
0-D-glucoside), a bioactive natural flavonoid, has been well known for its medicinal importance. It has been
reported to exhibit multiple pharmacological properties including antioxidant [7,8], antiinammatory [9],
anticancer [10], neuroprotective [11], and cardioprotective property [11]. This review gives some information

about the properties of a bioactive natural flavonoid Astragalin (kaempferol-3-0-D-glucoside).

BIOLOGICAL ACTIVITIES

Anticancer Activity:

Several studies on astragalin showed its anticancer effect due to its promising competency to inhibit
proliferation in different cancer cell lines including leukemia (HL-60), hepatocellular (HepG2, Huh-7, and H22)
[12], skin (HaCaT, A375P, and SK-MEL-2), and lung (A549 and H1299) cancerous cells. In another report,
astragalin strongly exerted cytotoxic effects in A375P and SK-MEL-2 cancerous cells in a
concentrationdependent way through induction of apoptosis. The underlying cell death mechanism involves
activation of Bax and caspase-3/-9, cleavage of PARP, and downregulation of cyclin D1 and Mcl-1 along with
inhibition of Sry-related HMg-Box Gene 10 (SOX10) signaling cascade [13, 14].

Antiosteoporotic Activity:

Osteoporosis is characterized by structural deterioration of tissues in the bone along with lower bone
mass and bone fragility. The main causes of osteoporosis include estrogen deficiency, excess of glucocorticoids,
and oxidative stress. Astragalin, an active compound, isolated from crude methanolic extract of the seeds of C.
chinensis showed estrogenic activity against osteoporosis, and it is responsible for significant osteoblastic cell

proliferation in UMR-106 osteoblastic cells [15].
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Antioxidant Activity:

Astragalin also inhibits the endotoxin-induced oxidative stress, which can lead to epithelial apoptosis
and eosinophilia. It can also act as an antagonizing agent against endotoxin-induced oxidative stress via
modulation of LPSTLR signaling network. Astragalin causes the suppression of 6-hydroxydopamine-stimulated
neurotoxicity in Caenorhabditis elegans via modulation of apoptosis-related pathways and alleviation of
oxidative stress [16]. Astragalin has capability to improve neural function in the ischemia brain injury model
of rats via blocking the apoptosis in the hippocampus region [17]

Neuroprotective Activity:

Astragalin has been reported to decrease the neurodegeneration in C. elegans stimulated by 6-OHDA
andincrease lifespan of astragalin-treated nematode. It also reduces the ROS levels, inhibits lipid peroxidation,
and increases SOD and GPx activities. Furthermore, it is capable of enhancing AChE and reducing the transcript
level of proapoptotic gene egl-1 associated with neuronal cell death [16]. Astragalin also suppressed
carrageenanstimulated paw edema in rats. Neural function is also reported to be improved by the use of
astragalin in ischemic brain injury rat models [17].

Antiobesity Activity:

Astragalin along with other known flavonoids isolated from N. nucifera showed inhibitory effect on
diet-induced obesity and also activated (-adrenergic receptor pathway, but additional experimentation is
required to fully elucidate its possible mechanism of action [18].

Antidiabetic Activity:

Diabetic retinopathy (DR) arises due to diabetes mellitus and is one of the most common causes of
vision loss. Hyperglycemia leads to overexpression of many biological effectors such as vascular endothelial
growth factor (VEGF) which is very crucial for the development of DR. Astragalin derived from A.
membranaceus has beneficial effects against hyperglycemia. It helps to prevent DR by decreasing the over
expression of VEGF in cultured muller cells and alleviating the effects caused by high concentration of glucose
in the blood [19].

Antifibrotic Activity:

Astragalin isolated from leaves of persimmon and green tea can be effectual in allaying ROSprompted
bronchial fibrosis as it has capability to inhibit auto phagosome formation in the airways. It also alleviates
hepatic fibrosis by regulating PAR2 (proteaseactivated receptor 2) mechanism. AGS regulates proinflammatory
cytokines namely IL-6, IL-18, and TNF-a. It also attenuates the PAR2 signaling expression, and its protective

effects are especially prominent in diabetic animal models [20].
Antiulcer Activity:

Favonoids stimulate mucus secretion, block pepsinogen, prohibit Ca2+ influx, and also change GSH

metabolism. Astragalin, a pharmacologically active flavonoid isolated from C. cyparissias, has been examined
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for its antiulcer activity. Results demonstrated that 30 mg/kg dosage of astragalin effectively decreases
percentage of lesion area, total area of lesion, and ulcer index in the mice model of gastric secretion [21].
Cardioprotective Activity:

Previous studies have confirmed that flavonoids stimulated cardioprotective effects against
myocardial ischemia. Astragalin was proved to be effective against acute I/R injury in Sprague- Dawley rats as
its mechanism of action precedes via diminishing intracellular oxidative stress and apoptosis. The associated
mechanism involves decreased expression of MDA, TNF-g, IL-6, ROS, and Bax along with the increased ratio of

GSH/GSSG, respectively [22].

CONCLUSION

This review showed the pharmacological effects of Astragalin.

REFERENCES

1. Newman D.]. and Cragg G. M., “Natural products as sources of new drugs over the 30 years from 1981 to
2010,” Journal of Natural Products, 2012. 75; 311-335,

2. Kingston D. G., “Modern natural products drug discovery and its relevance to biodiversity conservation,”
Journal of Natural Products 2011; 74, 496-511,

3. Rasul A, Millimouno F. M., W. Ali Eltayb, M. Alj, ]. Li, and X. Li, “Pinocembrin: a novel natural compound
with versatile pharmacological and biological activities,” BioMed Research International, 2013, vol. 2013,
Article ID 379850.

4. Hong]., “Role of natural product diversity in chemical biology,” Current Opinion in Chemical Biology 2011;
15, 350-354,.

5. Xiao], Chen T, Cao H. Flavonoid glycosylation and biological benefits. Biotechnol. Adv. 2014.

6. Caldero’n-Montano JM, Burgos-Moro'n E, Pe'rez-Guerrero C, Lo’pez-La’zaro M. A review on the dietary
flavonoid kaempferol. Mini Rev. Med. Chem. 2011; 11: 298-344.

7. Kotani M., M. Matsumoto, A. Fujita et al,, “Persimmon leaf extract and astragalin inhibit development of
dermatitis and IgE elevation in NC/Nga mice,” Journal of Allergy and Clinical Immunology 2000; 106, 159-
166,

8. Bitis L., S. Kultur, G. Melikoglu, N. Ozsoy, and A. Can, “Flavonoids and antioxidant activity of Rosa agrestis
leaves,” Natural Product Research, 2010; 24,580-589,.

9. KimY.H, Y.]. Choi, M. K Kang et al., “Astragalin inhibits allergic inflammation and airway thickening in
ovalbuminchallenged mice,” Journal of Agricultural and Food Chemistry, 2017; 65, 836-845,.

10. Burmistrova 0., ]. Quintana, J. G. Diaz, and F. Estevez, “Astragalin heptaacetate-induced cell death in human
leukemia cells is dependent on caspases and activates the MAPK pathway,” Cancer Letters 2011; 309, 71-
77,.

IJSIT (www.ijsit.com), Volume 9, Issue 4, July-August 2020 216



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Khaled Rashed., IJSIT, 2020, 9(4), 213-217

Bainey K. R. and Armstrong P. W., “Clinical perspectives on reperfusion injury in acute myocardial
infarction,” American Heart Journal 2014; 167, 637-645.

Li W, ]. Hao, L. Zhang, Z. Cheng, X. Deng, and G. Shu, “Astragalin reduces hexokinase 2 through increasing
miR- 125b to inhibit the proliferation of hepatocellular carcinoma cells in vitro and in vivo,” Journal of
Agricultural and Food Chemistry 2017; 65, 5961-5972,.

You O. H., E. A. Shin, H. Lee et al., “Apoptotic effect of astragalin in melanoma skin cancers via activation of
caspases and inhibition of Sry-related HMg-box gene 10,” Phytotherapy Research 2017; 31,1614-1620,.
Zhang |, N. Li, K. Zhang et al., “Astragalin attenuates UVB radiation-induced actinic keratosis formation,”
Anti-Cancer Agents in Medicinal Chemistry, Advances in Pharmacological Sciences 2018 (32):1-15.

Yang L., Q. Chen, F. Wang, and G. Zhang, “Antiosteoporotic compounds from seeds of Cuscuta chinensis,”
Journal of Ethnopharmacology, 2011; 135,553-560.

Li H,, R. Shi, F. Ding., “Astragalus polysaccharide suppresses 6-hydroxydopamine-induced neurotoxicity in
Caenorhabditis elegans,” Oxidative Medicine and Cellular Longevity, 2016; 4856761.

Yan L. and Q. H. Zhou, “Study on neuroprotective effects of astragalan in rats with ischemic brain injury and
its mechanisms,” Chinese Journal of Applied Physiology 2012; 28, 373-377,

Ohkoshi E., H. Miyazaki, K. Shindo, H. Watanabe, A. Yoshida, and H. Yajima, “Constituents from the leaves
of Nelumbo nucifera stimulate lipolysis in the white adipose tissue of mice,” Planta Medica, 2007; 73,1255-
1259,.

Ke M., X. Q. Huy, . Ouyang, B. Dai, and Y. Xu, “the effect of astragalin on the VEGF production of cultured
Muller cells under high glucose conditions,” Bio-Medical Materials and Engineering, vol. 22, no. 22, pp. 113-
119, 2012.

WangZ., Q. Li, M. Xiang et al,, “Astragaloside alleviates hepatic fibrosis function via PAR2 signaling pathway
in diabetic rats,” Cellular Physiology and Biochemistry, 2017; vol. 41,1156-1166,.

Klein-Junior L. C, J. R. Santin, M. Lemos et al,, “Role of gastric mucus secretion, oxinitrergic system and
sulfhydryl groups on the gastroprotection elicited by Polygala cyparissias (Polygalaceae) in mice,” Journal
of Pharmacy and Pharmacology, 2013; vol. 65, 767-776,.

Qu D, ]. Han, H. Ren e, “Cardioprotective effects of astragalin against myocardial ischemia/reperfusion

injury in isolated rat heart,” Oxidative Medicine and Cellular Longevity, 2016; vol. 2016, Article ID 8194690.

IJSIT (www.ijsit.com), Volume 9, Issue 4, July-August 2020 217


https://www.researchgate.net/journal/1687-6334_Advances_in_Pharmacological_Sciences

