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a b s t r a c t 

Background: The risk of suffering from many chronic diseases seems to have made no improvement 

despite the advancement in medications available in the modern world. Moreover, the use of synthetic 

chemicals as medications has proved to worsen the scenario due to the various adverse side effects as- 

sociated with them. 

Purpose: Extensive research on natural medicines provides ample evidence on the safety and efficacy of 

phytochemicals and nutraceuticals against diverse chronic ailments. Therefore, it is advisable to use nat- 

ural products in the management of such diseases. This article aims to present a comprehensive and crit- 

ical review of known pharmacological and biological effects of butein, an im portant chalcone polyphenol 

first isolated from Rhus verniciflua Stokes, implicated in the prevention and treatment of various chronic 

disease conditions. 

Methods: An extensive literature search was conducted using PubMed, ScienceDirect, Scopus and Web 

of Science TM core collections using key words followed by evaluation of the bibliographies of relevant 

articles. 

Results: Butein has been preclinically proven to be effective against several chronic diseases because 

it possesses a wide range of biological properties, including antioxidant, anti-inflammatory, anticancer, 

antidiabetic, hypotensive and neuroprotective effects. Furthermore, it has been shown to affect multi- 

ple molecular targets, including the master transcription factor nuclear factor- κB and its downstream 

molecules. Moreover, since it acts on multiple pathways, the chances of non-responsiveness and resis- 

tance development is reduced, supporting the use of butein as a preferred treatment option. 

Conclusion: Based on numerous preclinical studies, butein shows significant therapeutic potential against 

various diseases. Nevertheless, well-designed clinical studies are urgently needed to validate the preclin- 

ical findings. 

© 2016 Elsevier GmbH. All rights reserved. 
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Introduction 

Phytochemicals isolated from various plant sources and crude 

plant extracts have been used as nutraceuticals and medica- 

tions for the treatment of several chronic diseases, such as 

obesity, diabetes, cardiovascular diseases (CVDs), infectious 

diseases, inflammatory diseases, neurological disorders and neo- 

plasms, both in traditional and modern medicines ( Aggarwal 

et al., 2008; Muralimanoharan et al., 2009; Roy et al., 2016 ). 

Terpenoids and polyphenols such as anthocyanins, flavonols, 

isoflavones, chalcones, carotenoids, vitamins, and xanthones, are 

some of the major bioactive phytochemicals commonly found in 

medicinal plants ( Kaulmann and Bohn, 2014 ). Butein (3,4,2 ′ ,4 ′ - 
tetrahydroxychalcone) belongs to the chalcone family of flavonoids 

and was isolated from several plants including Toxicodendron 

vernicifluum , Semecarpus anacardium , Dalbergia odorifera , and Butea 

monosperma . All these plants have been used in various systems 

of traditional medicine, such as Siddha, Ayurveda, Korean, Chinese, 

and Iranian, for curing inflammatory diseases, atherosclerosis, hep- 

atic disorders, ulcers, gout, eye diseases, rheumatic pain, dementia, 

bleeding, cough, and cancers ( Padmavathi et al., 2015 ). Butein, 

isolated from these plants with profound medicinal use, has 

inherent antioxidant, anti-inflammatory, anticancer, antinephritic, 

antidiabetic, and antibacterial properties ( Padmavathi et al., 2015; 

Song et al., 2016 ). Like many other polyphenols, butein was also 

proved to have immense potential as therapeutic for the treatment 

of cancer, inflammatory diseases, tuberculosis, obesity, diabetes, 

liver fibrosis, neuropathy, and oxidative stress, with a wide range 

of molecular targets. 

Traditional uses of butein and its source plants 

As mentioned earlier, the medicinal properties of the source 

plants of butein have been highly explored and exploited in 

the traditional medicinal systems of Asian countries including 

China, India, Japan and Korea. For instance, crude extracts of 

B. monosperma , Bidens bipinnata , Dahlia variabilis , D. odorifera , 

Millettia nitida and T. vernicifluum rich in butein content are found 

to be widely used as herbal formulations in the treatment of di- 

abetes, diarrhoea, dysentery, tuberculosis, hypertension, infectious 

diseases, inflammatory diseases, ischaemia, malaria, paralysis, 

rheumatoid arthritis etc. ( Semwal et al., 2015 ; Padmavathi et al., 

2015 ). Further, Qubaibabuqi- a formulation of five different herbs 

viz . Vernonia anthelmintica Linn., Psoralea corylifolia Linn., Alpinia 

officinarum , Operculina turpethum Linn. and Plumbago zeylanica 

Linn., is found to be used to treat vitiligo in the traditional Chi- 

nese medicine. Interestingly, the major active component of this 

formulation was revealed to be butein ( Pei et al., 2016 ). Moreover, 
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Fig. 1. Molecular targets of butein. 

several decades of research on pure butein evidenced that butein 

with the other major active component of these medicinal plants 

is responsible for their enormous biological activities. Therefore, 

the prime aim of this review is to summarize the studies available 

on the effect of butein against various chronic diseases with an 

understanding on underlying molecular mechanisms of action. 

Database and literature search strategies 

For the literature review, we used standard search strategies in- 

volving the exploration of online databases, such as PubMed which 

comprises biomedical literature from MEDLINE, Science direct, 

Scopus and Web of Science TM core collections using key words, 

followed by evaluation of the bibliographies of relevant articles. 

Molecular targets of butein 

Extensive research over the past few decades has revealed 

butein to be a potent multitargeted flavonoid. As depicted in Fig. 

1 , butein was shown to alter the expression and activity of sev- 

eral genes, transcription factors, enzymes, and proteins involved 

in important cellular processes essential for tumor initiation, 

progression, and chemoresistance ( Padmavathi et al., 2015 ). The 

major molecular target affected by butein treatment in most 

of the diseases investigated is the transcription factor nuclear 

factor κB (NF- κB). Butein was shown to prevent the activation of 

NF- κB by inhibiting I κB kinase (IKK) and hampering its nuclear 

translocation, ultimately leading to the deregulation of its down- 

stream molecules. This butein-mediated inactivation of NF- κB 

was found to induce apoptosis and inhibit proliferation, cell cycle 

progression, angiogenesis, invasion, metastasis, and chemoresis- 

tance of various cancers ( Chua et al., 2010; Jang et al., 2012; Khan 

et al., 2012; Moon et al., 2010a; Moon et al., 2010b; Pandey et 

al., 20 07; Zhang et al., 20 08 ). Besides cancer, NF- κB inhibition 

also attenuated cytokines and lipopolysaccharide (LPS)-induced 

oxidative stress and inflammation, increased glucose tolerance 

and decreased fat accumulation, ameliorated liver fibrosis by 

preventing hepatic stellate cell (HSCs) activation, and suppressed 

tumor-induced osteoclastogenesis ( Benzler et al., 2015; Hayashi 

et al., 1996a; Kojima et al., 2015; Lee et al., 2004; Rasheed et al., 
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