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ABSTRACT 

 Fisetin .(3,7,3’,4–tetrahydroxyflavone) belongs to a subgroup of flavonoids, that are 

widely present in the fruits and vegetables. Fisetin possess many beneficial properties which 

include antioxidant activities, anti-toxicity, anti-hyperlipidemic, neuroprotective and anti-

proliferative actions. Colorectal cancer is the second leading cause of cancer death worldwide. In 

healthy cells, regulation of apoptosis plays vital role in maintaining normal colonic epithelia, and 

any deregulation often leads to colon cancer. The IL-6/JAK/STAT3 signaling pathway plays 

important role in the colorectal tumorigenesis. In IL-6/JAK/STAT signaling pathway showed 

increase in proliferation and survival of tumor cells while suppressing the antitumor immune 

response. In this study, we aimed to analyze the chemotherapeutic effect of Fisetin combined 

with or without 5-Fluorouracil against IL-6 stimulated HT-29 cancer cells. Cell viability was 

assessed using MTT assay at different concentrations. Fisetin at the concentration of 60µM 

(IC50) decreased the expressions of interleukin 6 (IL-6), Janus kinase 2 (JAK-2), phosphorylated 

Janus kinase 2 (pJAK-2), signal transducer and activator of transcription 3 (STAT3) and Nuclear 

factor kappa B (NF-κB) in HT-29 cells, which were confirmed by Western blot analysis. 
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Furthermore, IL-6 stimulated HT-29 colon cells treatment with Fisetin regulates apoptotic cell 

death. Together, the results of this study revealed that Fisetin can act as a potent inhibitor of HT-

29 cell proliferation can be used as chemopreventive drug against colon cancer. 

Keywords: Colon cancer, HT-29, Fisetin, IL-6/JAK/STAT3, NF-κB, apoptosis 

INTRODUCTION 

Cancer is a disease that occurs when 

there is an imbalance between cell 

proliferation and cell death due to genetic 

instability, mutations, and aberrant cell 

signaling pathways. These events lead to 

tumor cell proliferation, tumor progression 

and metastasis [1]. Colon cancer is the most 

common cancer in the developed countries. 

According to the GLOBOCAN 2018, colon 

cancer found to be ranked third in the term of 

incidence (1.8 million new case additions) 

but considering the mortality rate (881000 

deaths in 2018) colon cancer ranked as 

second worldwide [2]. The risk factors that 

are responsible for the development of colon 

cancer include dietary habit and lifestyle 

apart from the family history [3]. Colon 

cancer becomes prevalent in the developing 

countries including India due to westernized 

lifestyle risk factors such as high red meat 

consumption, smoking, alcohol consumption 

and lack of physical activity along with aging 

population [4]. By 2030, global burden of 

colon cancer is expected to increase by 60% 

to more than 2.2 million new cases and 1.1 

million cancer deaths as per temporal profiles 

and demographic projections [5]. In contrast, 

dietary calcium and yogurt are associated to 

reduce the risk of colon cancer by mediating 

calcium binding to unconjugated bile acids 

and free fatty acids in colonic lumen as well 

as by activating the lactic acid producing 

bacteria to eliminate toxins thereby modulate 

gut microbiome [6]. Diet with high fiber 

content, fruits and vegetables also protects 

gut from colon cancer [7]. Significant 

variations in colon cancer incidence between 

countries largely attributed by their 

population dietary habits along with other 

risk factors, thus change in diet become 

prerequisite [8].  

 Fisetin (3,7,3’,4’–tetrahydroxyflavone) 

is a flavanol, a subgroup of flavonoid mostly 

present in the fruits and vegetables [9]. 

Fisetin is found in strawberries, apples, 

persimmons, kiwis, mango, cucumber and 

onions with the concentration range of 2-

160µg/g [10]. The highest concentration of 

Fisetin is present in strawberries (160µg/g) 

followed by apple (26.9µg/g) and persimmon 

(10.5µg/g) [11]. Fisetin is reported to exhibit 

antioxidant activity in lung fibroblasts by 
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protecting against hydrogen peroxide 

induced cell damage by inhibiting reactive 

oxygen species generation and maintaining 

the cellular glutathione system [12]. Fisetin is 

reported to exhibit virucidal property against 

dengue virus by inhibiting their replication at 

various stages of infection [13]. Fisetin 

possess anti-nephrotoxicity property, it has 

been reported that Fisetin reversed the effect 

of toxicity induced by cisplatin induced rat 

model through modulation of NF-κB, IL-6 

reduction thereby improving antioxidant 

levels [14]. Furthermore, Fisetin exhibits 

antiepileptic [15], anti-adipogenic [16], anti-

inflammatory [17] properties and protects 

colon from ulcerative colitis [18]. 

Signal transducer and activator of 

transcription (STAT) proteins are a family of 

cytoplasmic transcription factors consisting 

of STAT1 to STAT6, STAT5a and STAT5b 

[19]. STAT is activated by receptor 

associated tyrosine kinase called Janus 

kinases (JAK), in JAK-STAT signaling, 

when the peptide ligand such as cytokine 

binds to the transmembrane receptor, this 

binding leads to receptor dimerization and 

cross activation of receptor associated JAK 

kinase which in turn phosphorylate tyrosine 

residues in the cytoplasmic region of the 

receptor. Those phospho-tyrosine residues 

act as docking site for latent cytoplasmic 

STAT proteins, which are then 

phosphorylated by JAK [20]. 

Phosphorylated STAT proteins dimerize and 

translocates to the nucleus, where they 

function as transcriptional activators, 

including expression of target genes [21]. 

Interleukin-6 (IL-6) is a pleiotropic 

inflammatory cytokine, has central role in 

immune and inflammatory response, even 

considered as key growth factor for 

malignancy [22]. IL-6 binds to the IL-6 

receptor through 130kDa signaling 

transducing chain, gp 130, thus their 

dimerization, lead to activation of 

intracellular signaling such as STAT-3 

phosphorylation by JAK [23]. NF-κB is a 

transcription factor critical for the control of 

inflammation, apoptosis, tumor metastasis 

promotion. Dysregulated activation of NF-κB 

promotes survival of tumor cells and 

resistance to the cancer treatment [24]. Thus, 

interaction of NF-κB and STAT-3 plays 

important role inflammatory cell/malignant 

cell proliferation and their survival in cancer 

[25].  

 In this study we analyzed the effect of 

Fisetin on HT-29 human colon adenocarcinoma 

cells. Our results demonstrated that Fisetin 

inhibited HT-29 cell proliferation, which was 

associated with suppressing the NF-κB 

expression, thereby decreasing their 
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transcriptional activities involved with 

JAK/STAT-3 signaling pathway. Futhermore, 

Fisetin induced apoptosis in HT-29 cells was 

mainly associated with the involvement of 

Bcl-2 and BAX. 

Material and Methods 

Cell Line 

HT-29 cell line was procured from 

National Centre for Cell Science (NCCS, 

Pune), India. The cells were grown in T75 

culture flasks containing Dulbecco’s 

Modified Eagle medium (Hi-media, 

Mumbai) supplemented with 10% (v/v) heat 

inactivated fetal bovine serum (Hi-media, 

Mumbai) in an atmosphere of 95% air and 

5% carbon dioxide.  

Fisetin and IL-6 treatment 

 HT-29 cells were cultured with 

DMEM containing 10% FBS and 1% 

pencillin/streptomycin. When the cells 

reached 60% confluence, the complete 

medium was changed with FBS-free medium 

overnight. The cells were then pre-treated 

with various concentrations of Fisetin in 

complete DMEM medium for 1hr, followed 

by stimulation with 10ng/ml IL-6 for 

indicated periods. 

Cell viability assay 

 The proliferation of HT-29 was 

assessed by MTT assay, Jiumao Lin et al., 

2015 [26]. 

MTT solution preparation 

 MTT [3-(4,5-dimethythiazol-2-yl) 2,5-

diphenyl tetrazolium bromide]: 0.5 mg MTT/ml 

of serum-free DMEM medium. 

Procedure 

 HT-29 cells were harvested and re-

suspended at a final concentration of 1X105 

cells/ml and were seeded into 96-well plate at 

100µl/well. Following the incubation for 24h 

at 37ºC, the cells were treated with different 

concentrations of Fisetin and/or IL-6 for 

another 24h. Subsequently, 100µl MTT 

(0.5mg/ml) was added to each well. The 

plates were incubated at 37ºC for 4hr, and 

100µl DMSO was added to dissolve the 

purple formazan crystals. The absorbance 

was then read at 570nm with an ELISA 

reader. 

Experimental protocol and cell treatments 

 Based on MTT assay we selected the 

dose 60µM of Fisetin and used for further 

studies. The cells were treated as follows: 

Control HT-29 colon cancer cell 

HT-29 cells treated with IL-6 (10ng/ml) 

HT-29 cells stimulated with IL-6 (10ng/ml) 

and treated with Fisetin 

HT-29 cells stimulated with IL-6 (10ng/ml) 

and treated with 5-Fluorouracil 
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Western Blot Analysis 

 Western blot analyses for protein 

expression in HT-29 was assessed by the 

method of Song et al [27].  

Reagents 

a) Radio immuno precipitation buffer 

(RIPA) [150mM Nacl, 50 mM Tris, 1 

mM EDTA, 1% NP 40, 0.5% sodium 

deoxy cholate, 0.1% SDS, pH 7.4]. 

b) 2x sample buffer with reducing agent 

(Sample solubilizing buffer, SSB) 

[125mM Tris-HCl (pH 6.8), 4% SDS, 

20% glycerol, 10% -mercaptoethanol 

and 0.004% bromophenol blue]. 

c) 1x Tris buffered saline (TBS, pH 

7.4): 0.2M Tris in 0.89% sodium 

chloride). 

d) Wash buffer (TBST): 0.1% Tween 20 

in 1x TBS. 

e) Blocking buffer: 5% non-fat dry milk 

powder and 0.1% Tween 20 in 1x 

TBS. 

f) Antibody dilution buffer: 5% BSA 

and 0.1% Tween 20 in 1x TBS. 

g) PVDF membrane. 

h) ECL kit (Millipore). 

Procedure 

 The HT-29 cells were washed and 

lysed with Radio immuno precipitation 

buffer (RIPA) [150mM Nacl, 50 mM Tris, 1 

mM EDTA, 1% NP 40, 0.5% sodium deoxy 

cholate, 0.1% SDS, pH 7.4], Extracts were 

then centrifuged for 5 min at 14,000 r.p.m. at 

4˚C. The samples were boiled for 5 min 

before loading onto gels and the equal 

amount of protein (60μg) were loaded and 

separated by 12% sodium dodecyl sulfate 

polyacrylamide gel electrophoresis (SDS-

PAGE), transferred electrophoretically to 

polyvinylidene difluoride (PVDF) membrane 

(Millipore, USA). The membranes were 

blocked with TBS/5% non-fat milk (blocking 

buffer) for 1hr at room temperature and Blots 

were probed with various antibodies as 

indicated with the following primary 

antibodies: BAX [Rabbit polyclonal antibody 

at a dilution of 1:1000]; Bcl-2 [Mouse 

polyclonal antibody at a dilution of 1:1000]; 

Cyt-c [Mouse monoclonal antibody at a 

dilution of 1:1000]; caspase-3 [Mouse 

polyclonal antibody at a dilution of 1:500]; 

pJAK1 [Rabbit polyclonal antibody at a 

dilution of 1:500]; pJAK2[Rabbit polyclonal 

antibody at a dilution of 1:500]; JAK-

2[Rabbit monoclonal antibody at a dilution 

of 1:500]; STAT-3[Rabbit monoclonal 

antibody at a dilution of 1:500]; -actin 

[mouse monoclonal antibody at a dilution of 

1:2000] overnight at 4ºC. The blots were then 

extensively washed with Tris-buffered saline 

with 0.1% Tween-20 and then incubated with 

respective [anti rabbit and anti mouse] HRP 
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labeled secondary antibody (Genei, 

Bangalore, India) at dilution of 1:2000 for 1 

h at room temperature. After extensive 

washes in TBS-T, the bound antibodies were 

visualized using an enhanced 

chemiluminescence detection kit (Millipore, 

USA). 

Statistical Analysis 

 Data were presented as mean ± SD 

for the indicated number of independently 

performed experiments. All the blots were 

represented in the triplicate and the 

statistically significant was represented as 

mean ± SD. Comparisons of statistical 

significance between groups were made by 

one-way analysis of variance (ANOVA). A 

P-value <0.05 was considered statistically 

significant.  

RESULTS AND DISCUSSION  

Fisetin Treatment Decrease Cell viability 

 Figure 1 shows the effect of Fisetin 

on HT-29 cell viability in the presence of IL-

6 as evaluated by MTT assay. IL-6 

stimulation increased the cell viability 

significantly whereas treatment with Fisetin 

in the range of 20 μM to 100 μM decreased 

the cell viability of the IL-6 stimulated cells 

in a dose dependent manner from the 85.02 

to 53% (p<0.05) for 24 hours. At the dosage 

of 60μM the cells reached 50% of 

confluence. Hence, 60μM of Fisetin was 

fixed as an optimum dosage and used for 

further studies.  

Effect of Fisetin on apoptotic and 

JAK/STAT signaling proteins 

 Apoptosis occurs when cells are 

irreparably damaged, to maintain the cell 

integrity by ensuring the balance between 

cell multiplication and cell death, thus 

enabling organisms to its optimal potential 

[28]. When the cellular apoptosis pathway 

such as intrinsic (mitochondrial) pathway and 

extrinsic (death receptor) pathway is 

dysregulated, this dysregulation onsets the 

colon cancer [29]. In intrinsic apoptotic 

pathway, intracellular stimuli such as 

irreversible genetic impairment, hypoxia, 

high calcium concentration, elevated 

oxidative stress triggers mitochondrial 

pathway [30]. Increase in mitochondrial 

porosity irrespective of the inducers, 

discharges cytochrome-c and other 

proapoptotic proteins such as BAX, 

Cytochrome-C, and Bid into the cytosol, 

subsequent caspase cascade activation, DNA 

fragmentation, chromatin condensation and 

cell shrinkage [31].  

 B-cell lymphoma-2 (Bcl-2) family of 

proteins are the regulators of intrinsic 

apoptotic pathway, usually these proteins are 

present in the endoplasmic reticulum 

membrane, nuclear envelope, and in 
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mitochondria’s outer membrane [32]. Bcl-2 

pro-survival proteins regulates the release of 

cytochrome-c from mitochondria; thus, this 

protein is highly expressed in HT-29 cells. 

To maintain normal colonic structure, 

regulation of apoptosis at the top crypt and 

proliferation at the colonic base should be at 

equilibrium [33]. Abnormal expression of 

Bcl-2 occurs due to the dysregulation of 

colonic epithelial cell apoptosis leads to the 

colorectal carcinogenesis [34]. Thus, down 

regulation of Bcl-2 can inhibit the promotion 

of colorectal cancer. Bcl-2 associated X 

(BAX) exists as inactive monomer form in 

the cytosol, upon stimulation either by 

reactive oxygen species or withdrawal of 

growth factor that obstructing the pro-

apoptotic Bad protein, BAX protein 

undergoes conformational changes to form 

oligomers, this oligomeric form adheres to 

the integral membrane proteins [35, 36]. This 

event induces apoptotic pore formation in the 

mitochondrial membrane and sequentially 

activates the caspase-3 signaling pathway 

[37]. Caspases are a family of aspartate 

cysteine proteases known as prototypical 

apoptotic executioner since they play an 

important role in the apoptotic response in 

the cell. This cascade results in the cleavage 

of several proteins in the cell, followed by 

cell disassembly, cell death and phagocytosis 

and removal of the cell debris [38]. Caspase 

cascade is activated by two routes: one from 

the cell surface and the other from 

mitochondria. Based upon the apoptotic 

stimulus, caspase activation pathway differs, 

initiator caspases (including caspases 8, 9, 10 

and 12) are coupled to pro-apoptotic signals, 

activated caspases cleaves and activates 

downstream effector caspases [39]. 

Cytochrome-c is crucial for activating pro-

caspase 9. Cytochrome-c that is released 

from the intermembrane space binds to 

apoptotic protease activating factor-1 

(APAF1), which further recruits caspase-9 

and in turn can proteolytically activate 

caspase-3 leading to the cellular apoptosis 

[40]. Thus, caspase 3 activation used in many 

anticancer therapies such as cytotoxic drugs, 

radiotherapy or immunotherapy can cause 

tumor cell death. Therefore, Caspase 3 

activation considered as important marker to 

scientists, to find the efficacy of cancer 

treatment [41].  

 In this study, cytotoxic and apoptosis 

induction of Fisetin combined with or 

without 5-Fluorouracil (5-FU) on IL-6 

stimulated HT-29 cells were investigated. 

Fluoropyrimidine 5-FU is a well-known 

chemotherapeutic drug used during initial 

treatment of colorectal cancer. The 

mechanism of 5-Fluorouracil involves 
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disruption of normal function of DNA and 

RNA via misincorporation of 

fluoronucleotide into sequence, apart from 

inhibiting the function of thymidylate 

synthase [42]. 5-FU found to have low 

availability within the cells due to its rapid 

degradation by the enzyme dipyrimidine 

dehydrogenase (DPD) in the liver. Large 

dosage of 5-FU required to treat colorectal 

cancer; this higher dosage caused severe side 

effects to the patients in addition to being 

very toxic to the human body [43]. 

In mitochondrial apoptotic pathway, 

several signals cause changes in 

mitochondrial membrane potential and 

mitochondrial permeability transition 

resulting in the release of cytochrome c. The 

release of cytochrome c from the 

mitochondria is facilitated by Bax and 

blocked by Bcl-2. The results showed that 

Fisetin treatment resulted in down regulation 

of the Bcl-2 level in the Fisetin treated IL-6 

stimulated (24h) HT-29 cells (Lane 3) when 

compared to the IL-6 stimulated (24h) HT-29 

cells (Lane 2) and control HT-29 cells (Lane 

1). Further Fisetin treatment resulted in the 

upregulation of the Bax level in the fisetin 

treated IL-6 stimulated (24h) HT-29 cells 

(Lane 3) when compared to the IL-6 

stimulated (24h) HT-29 cells (Lane 2) and 

control HT-29 cells (Lane 1) shown in the 

Figure 2. Therefore, the ratio of Bcl-2/Bax 

was significantly decreased. Cytochrome-c 

release is known to be key event in the 

mitochondria-dependent apoptosis, which in 

turn induces mitochondrial downstream 

caspase-3 activation. Pro-apoptotic (Bax) and 

anti-apoptotic (Bcl-2) protein determines the 

relative amount of cytochrome-c between the 

cytosol and mitochondria. As per the ratio of 

Bcl-2/Bax, mitochondrial permeability 

changes, levels of cytochrome-c was found to 

be increased in the Fisetin treated IL-6 

stimulated (24h) HT-29 cells (Lane 3), when 

compared to IL-6 stimulated (24h) HT-29 

cells (Lane 2) and control HT-29 cells (Lane 

1) indicating the involvement of apoptosis. 

 

 

 

 

 

 

 



S.Kunchari Kalaimathi* And G.Sudhandiran                                                                               Research Article 
 

 
1518 

IJBPAS, November, Special Issue, 2021, 10(11) 

 

 

 
   IL6 (10ng/ml)              -               +                +              +               +              +               + 
   Fisetin (μM)                -               -                20            40             60            80             100 

 
 
 
 

 

                     
Figure 1.1 and 1.2 shows the influence of Fisetin on cell viability and cell morphology in HT-29 colon cells 

1.1 HT-29 cells were treated with Fisetin at different concentrations for 24h and cell viability was measured using MTT. 
The optimum dosage of 60μM showed 50% of confluence. Each point represents the mean ±S.D of triplicate assays. 1.2 

Microscopic analysis of HT-29 cell morphology after treatment with Fistein for 24hrs. (a) Control cells (b) Fisetin (60μM 
in 24h) induced morphological changes in HT-29 cells. White coloured arrow indicates floating cells, since cells were 
reduced in number, they became round and distorted lost the contact with the adjacent cells, thus they float. Orange 

coloured arrow indicates the apoptotic bodies (Magnification 20X; Scale 100μm). 
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        Lane            1    2         3          4 

                             26 kDa    Bcl-2 

                             23 kDa    BAX 

                             15 kDa    Cytochrome c                              

                             32 kDa    Caspase 3                              

                             125 kDa  JAK2  

                             125 kDa  pJAK2 

                             88 kDa    STAT3 

                             65kDa     p65-NF-κB 

                             42 kDa    β-Actin 
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Figure 2: Shows immunoblot analysis of Bcl-2, BAX, Caspase-3, Cytochrome-c, JAK 2, pJAK, STAT-3 and β-Actin 

expression. Lane 1-Control, Lane 2 IL-6 treated, Lane-3 IL-6+Fisetin treated and Lane 4- 5-FU treated. Respective blots 
were quantified using ImageJ software. All the blots were representing the triplicate and it was represented as mean ± 

SD. Comparisons: aControl Vs IL-6, bIL-6 Vs IL-6+ Fisetin and cIL-6 Vs 5-FU, * denotes the statistical significant 
(*P<0.05) 

 

Janus kinase (JAK)/signal transducer and 

activator of transcription 3 (STAT3) 

signaling pathway is involved in various 

physiological processes, including immune 

function, cell growth, differentiation and 

hematopoiesis [44]. Elevated level of IL-6 

stimulates hyperactivation of JAK/STAT3 

signaling, which is involved in the 

colorectum tumorigenesis. In the target cells, 

IL-6 inflammatory cytokine binds to the IL-

6R through gp130, thereby its dimerization, 

subsequent activation of STAT-3 

phosphorylation by JAK [45]. Engagement 

of gp130 by the IL-6-IL-6-R complex results 

in selective activation of JAK1, JAK2, and/or 

TYK2 via associations of these enzymes with 

membrane proximal domains in the gp130 

protein [46]. Activated JAKs phosphorylates 

tyrosine residue within the cytoplasmic part 

of gp130, those phosphotyrosine residues 

serves as docking site for STAT-3 and 

STAT-1. Phosphorylated STAT-3 dimerized 

and then translocated to nucleus, where they 

regulate numerous genes involved in cell 

cycle progression, proliferation, migration, 

invasion and survival [47]. STAT-3 plays a 

key role in nuclear retention of NF-κB, they 

both exist as identical nuclear complexes in 

IL-6 promoter in starved cancer cells [48]. 

Moreover, interaction of STAT-3 and NF-κB 

is facilitated primarily by IL6, which forms 

an NF-κB-IL-6-STAT3 loop that prolongs 

NF-κB activation in cancer cells. Persistently 

activated STAT3 maintains constitutive NF-
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κB activity in tumors. STAT3 and NF-κB are 

involved in the interplay between immune/ 

inflammatory and malignant cells, and 

activation of these transcription factors 

promotes CRC cell proliferation and 

survival. In this study, the expression of Bcl-

2 were increased in the IL-6 stimulated (24h) 

HT-29 cells in the (Lane 2) whereas 

treatment with fisetin significantly decreased 

the anti-apoptotic Bcl-2 in Fisetin treated IL-

6 stimulated (24h) HT-29 cells in Lane-3. 

The expression of BAX, cytochrome-c and 

Caspase-3 were significantly reduced in the 

IL-6 stimulated (24h) HT-29 cells in the 

(Lane 2) whereas treatment with fisetin 

increased the pro-apoptotic BAX, 

cytochrome-c and caspase-3 protein 

expression in the Fisetin treated IL-6 

stimulated (24h) HT-29 cells in the (Lane 3). 

The expression of JAK 2, pJAK 2, STAT-3 

were significantly increased in the IL-6 

stimulated (24h) HT-29 cells in the (Lane 2) 

whereas treatment with Fisetin decreased the 

JAK 2, pJAK 2, STAT-3 protein expression 

in the Fisetin treated IL-6 stimulated (24h) 

HT-29 cells in the (Lane 3). Fisetin 

significantly downregulated the levels of 

JAK-2, pJAK-2, STAT-3 in the Fisetin 

treated IL-6 (24h) stimulated HT-29 cell line 

(Lane 3) when compared to the IL-6 (24h) 

stimulated HT-29 cell line (Lane 2).  

Thus, Fisetin inhibited the NF-κB-

STAT-3 loop by directly inhibiting STAT-3 

which in turn inhibited the NF-κB. Fisetin 

inhibition of NF-κB-IL-6-STAT-3 suggesting 

inhibition of inflammation and inflammation 

induced carcinogenesis (CAC). These 

findings, reveal the underlying mechanism 

by which Fisetin inhibits the growth and 

progression of cancer cells, suggesting that 

Fisetin may have a practical clinical use for 

treating CAC.  

CONCLUSION 

 The in vitro anticancer activity of 

Fisetin in HT-29 cells was investigated. The 

results of the study demonstrate that Fisetin 

has antiproliferative effect probably through 

modulation of NF- κB-IL-6-STAT-3. 

Further, studies of Fisetin can provide 

essential information for their possible 

application in cancer prevention and other 

inflammatory disease. 
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