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Many natural products such as fruits and vegetables are promising amends as 

safe, effective and affordable approaches to control cancer development and 

progression, since they are inexpensive and available without any hazards. For 

instance, the aqueous extract of Ajwa dates (Phoenix dactilyfera) has been 

found to improve liver function through the restoration of anti-oxidant 

enzymes, liver enzymes, and cytokines balance and gene expression to normal 

levels. As the treatment and prognosis of Hepatocellular carcinoma, one of the 

leading causes of cancer associated deaths globally, has been found to be better 

if the liver function of the patient can be preserved, Ajwa date extract has been 

used together with the conventional therapeutics for the treatment of this 

disease. However, no study has been conducted so far on the anticancer activity 

of Bangladeshi wild date palm fruits (Phoenix sylvestris) despite the fact that it 

contains apigenin, quercetin, glucans, luteolin, and iron and vitamin complex. 

Therefore, in this review we discussed an idea that potential anticancer agents 

can be isolated from the extract of these fruits, which can eventually be used as 

an indigenous substance for the treatment of Hepatocellular carcinoma in our 

country and also the liver cancer inhibitory effects of the aqueous extract of 

these dates can be evaluated in rat model. 
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Introduction

Cancer is a multi-factorial disease that is not only a global 

health issue but also an economic burden worldwide. 

Although cancer treatment may include chemotherapy, 

radiation, and/or surgery, but patients can have side effects 

which usually vary from person to person, even if the type of 

cancer and treatment is same with other patients having 

effective results (Huang et al., 2017). Hepatocellular 

carcinoma (HCC) is the second most common cause of 

cancer death and there are approximately 800,000 deaths 

per annum globally due to HCC (Zhu et al., 2016). This 

disease is one of the leading causes of cancer associated 

deaths in Bangladesh as well. It is estimated by the 

International Agency for Research on Cancer (IARC) that 

cancer-related death rates in Bangladesh to be 13% within 

2030 (Hussain et al., 2013). So, there should be safe, 

effective and affordable approaches to control the 

development and progression of this disease. Many natural 

products, such as fruits and vegetables, are promising 
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amends as they are not much expensive and also available 

without any hazards (Chowdhury et al., 2008).  

Date fruits are of barren region immensely cultivated as an 

economical food crop in the Middle East, Bangladesh, 

India, Sri-lanka and Pakistan. Date fruit (Phoenix sylvestris) 

is known as a local sweet fruit in Bangladesh which belongs 

to the family of Arcaceae. The native name of this wild date 

palm fruit is “Khejur” in Bengali language (Boeing et al., 

2012). Some species of Phoenix are able to produce sap all 

the year round, but P. sylvestris only can seasonally produce 

the sap which is rich in carbohydrate, protein, potassium, 

sodium, vitamin B-complex and vitamin C (Salvi et al., 

2012). The chemical composition of Phoenix 

sylvestris sweet juice was reviewed in a study which 

revealed that these fruits contain vitamin B12, ascorbic 

acid, nicotinic acid etc. (Jain et al., 2018). 

Potential anticancer agents can be isolated from the extract 

of these fruits that can be used as an indigenous substance 

to treat HCC in our country, as different studies have 

suggested that it contains apigenin, quercetin, glucans, 

luteolin which also exhibit antimicrobial activities against 

imipenem-resistant P. aeruginosa (IRP) (Selim et al., 

2012). As wild dates are available at reasonable price in 

Bangladesh, research and treatment could be done easily 

with low cost than the expensive chemotherapeutic 

approaches. Since no study has been conducted so far 

regarding the anticancer activity of Bangladeshi wild date 

fruits against HCC, the research could bring significant 

development in social and economic sectors of Bangladesh. 

Both the pulp and flower of wild dates (P. sylvestris) 

contain essential anticancer components, and thus can be 

useful against liver cancer. A study on male flower 

inflorescence of Phoenix sylvestris has revealed that β-

amyrin and quercetin as its phytoconstituents (Hasan et al., 

2010). Quercetin is a natural polyphenolic flavonoid that 

can significantly inhibit cell proliferation by inducing 

apoptosis which leads to the alteration of cell cycle in 

HepG2 cells. It also reduced the gene expression of cyclin 

D1 in HepG2 cells to significantly inhibit the development 

and proliferation of HepG2 cells (Zhou et al., 2017). 

Another compound found in male flower inflorescence of 

Phoenix sylvestris is β-amyrin, which exhibits significant 

anticancer activity against liver cancer cells. The β-amyrin 

has been found to be able to trigger the apoptosis and cell 

cycle disruption. This can also mediate activation of p38 

and JNK signaling pathways (Wen et al., 2018). 

Ajwa Date (Phoenix dactilyfera): Prominent 

Source of Anticancer Agents 

Ajwa dates (Phoenix dactilyfera) are a delicious and 

luscious fruit from Saudi Arabia that are cultivated mostly 

in Madina Tayyiba. There are some studies suggesting that 

these dates contain many flavonoid glycosides which have 

anti-oxidant properties. Even Ajwa dates can be beneficial 

for people who suffer from Type 2 diabetes because it has 

only monosaccharaides. However, these dates are most 

expensive and are only found in certain regions of Saudi 

Arabia (Khalid et al., 2017). 

The cyclooxygenase (COX) enzymes; COX-1 and COX-2 

are mediators of the inflammatory pathway which have a 

role in hepatocarcinogenesis (Cervello et al., 2006). It is 

discovered by a study that COX-2 enzyme is excessively 

expressed in HCC which also regulate the HCC 

development and progression (Selim et al., 2012).One 

different study has revealed that HCC cells become more 

tumorigenic and can alter basal functional capacities by 

growth factors-induced epithelial-mesenchymal transition 

(EMT).COX-2 and the Akt pathway inhibition can halt the 

process of EMT and inhibition of COX-2 completely 

reversed the process; and therefore COX-2 inhibitors can be 

explored as chemo-preventative agents in HCC (Ogunwobi 

et al., 2012).According to a study, ethyl acetate, methanolic, 

and water extracts of Ajwa dates can be the inhibitors of 

COX-1 and COX-2 which can inhibit the development and 

progression of HCC (Zhang CR et al., 2013). 

A study in animal model also showed that P. dactylifera 

pollen has potential protective effect in atypical prostatic 

hyperplasia (ATP)-induced Wistar rats via modulation of 

cytokines expressions (Elberry et al., 2011). A recent study 

on Ajwa dates also found that Ajwa date pulp (ADP) extract 

can induce cytotoxicity and underlying mechanism of 

apoptotic cell death on human liver carcinoma HepG2 cells 

due to the presence of β-D-glucan as an active component 

in ethanolic extract of ADP (Siddiqui et al., 2019). 

Moreover, it has been reported by another study that β-

glucan from Libyan Ajwa dates found to exhibit potent 

antitumor activity against solid tumor in mice, which was 

found to be related to (1 → 3)-β-D-glucan linkages (Ishurd 

et al., 2005). 

A previous study has revealed that the methanolic extract of 

Ajwa dates can inhibit the growth of human breast cancer 

MCF7 cells and ethyl acetate extract of Ajwa dates has been 

found to reduce the growth of prostate cancer PC3 cells by 

causing cell cycle arrest (Khan et al., 2016; Mirza et al., 

2018). 

Apigenin, quercetin and luteolin, the major flavonoids 

present in Ajwa date, could be one of the reasons for 

reduced serum levels of proinflammatory cytokines (IL-1β, 

TNF-α and IL-6) which also showed hepatoprotection in 

DEN-induced HCC in rats (Chowdhury et al., 2008; Brito 

et al., 2016). 

The aqueous extract of Ajwa dates (ADE) helped in the 

reversal of diethylnitrosamine (DEN) damaged liver 

towards normal in a study. ADE has been found to improve 

liver function and inhibit HCC through the restoration of 

anti-oxidant enzymes and liver enzymes, cytokines balance, 

and down regulation of IL-6 gene expression levels (Torisu 
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et al., 2000). According to a study, the administration of 

luteolin (20 μg/kg bw, intraperitoneally) in mice decreased 

the plasma levels of Alpha-Feto-Protein (AFP) that was 

initially ameliorated after DEN treatment. ADE can, 

therefore, be used together with conventional therapeutics 

for the treatment of HCC (Khan et al., 2017). 

The Most Abundant Elemental Contents of 

Wild Date Palm (Phoenix sylvestris) 

Wild date palm is widely grown in South Asia, from 

Pakistan to Myanmar, across India, Nepal, Bhutan, and it 

plays an important role in the economic development of 

Bangladesh. These monocotyledonous, dioecious, C4 

perennial tall tree plant belongs to Arecaceae family, which 

grow naturally in Bangladesh. There are several stages in 

the development; nutritive and chemical changes during the 

growth of date fruit. (Al-Hooti et al., 1997). The most 

utilized part of wild date palm in Bangladesh is the sweet 

sap that contains good nutrient supplement and rich in 

carbohydrate, protein, minerals, Vitamin A, B-complex and 

ascorbic acid. Thus, it is a good source of healthy drink to 

alleviate malnutrition (Swaraz et al., 2017). 

Phytochemical screening of crude hexane, dichloromethane 

and methanol leaf extracts of P. sylvestris was performed 

which exhibited the presence of various biologically active 

compounds such as aldehydes, alcohols, flavonoids, 

phenolics (Singh et al., 2016).   

Phenolic compounds in the date palm seeds can be used to 

reduce levels of free radicals through steeping process. A 

study on date palm seed steeping against free radical 

products (MDA) and antioxidant vitamins (vitamin E) in the 

alloxan induced rat model has revealed that date palms seed 

could successfully decrease the levels of MDA and uplift 

the vitamin E levels (Saryono et al., 2017). The findings of 

a study showed that having high relative percentages of 

oleic acid and conferring protection against UV light to 

prevent cellular damage make date seed oil a promising 

candidate for use in cosmetics and food industries (El-

Massry et al., 2019). 

Paraoxonase 1 (PON1) is a high- density lipoprotein 

(HDL)-associated antioxidant enzyme which is produced in 

the liver. PON1 is involved in a variety of inflammatory 

diseases, metabolizing toxic oxidized lipids and 

hydrolyzing several organophosphorus (OP) insecticides, 

nerve agents, some of drugs and endogenous lactones 

(Androutsopoulos et al., 2011). A study demonstrated that 

administration of date seed extract (DSE) can significantly 

increase the serum paraoxonase and arylesterase activity in 

hyper-cholesterolemic rats and it might be useful in 

decreasing symptoms of diseases related to the low activity 

of paraoxonase or can overcome diseases due to the 

increasing activity of paraoxonase likewise OP (Takaeidi et 

al., 2014). 

Low-density lipoprotein (LDL) cholesterol is the most 

important contributing factor for heart attacks, stroke and 

heart diseases. Dose of 20-35gms of dates make heart 

healthier by significantly reducing LDL level in blood and 

very useful for geriatric cases in relieving bone ache, 

improving digestion, raising Hb, minimizing fatigue. 

Besides acting as a brain tonic making old age people 

mentally active, it can enhance bowel movement, digestion 

(Verma, 2016). For having phenolic compounds, dates can 

act as anti-viral, -bacterial and -fungal agents, which can be 

used as remedy for certain diseases and can cure chronic 

inflammations. Being very rich in dietary fibers, selenium, 

carotenoids, ascobate, and other essential antioxidant, its 

by-products may prevent the oxidative damages (El 

Hadrami and Al-Khayri, 2012). 

Absence or poor amount of blood factors such as 

hemoglobin (Hgb), hematocrit (Hct), and ferritin may 

exhibit Iron deficiency anemia (IDA) in school students 

specially. Consumption of raw sap or pulps of date can 

ameliorate Hgb, Hct, and ferritin levels in patient. Date is 

full of vitamin C and dietary fibers which increase 

absorption of iron in anemic patients (Irandegani et al., 

2019). The antioxidant activity of different types of extracts 

(methanolic, acidic, ethanolic and basic ethanolic) of the 

wild date fruit showed significant reduction of oxidative 

stress at the in vivo and in vitro level. Basic ethanolic is the 

most potent extract to scavenge hydroxyl radical and 

methanolic extract is the most potent extract to scavenge the 

NO molecules (Mukherjee et al., 2014; Das et al., 2015). 

Radio protective agents are compounds which significantly 

can reduce the adverse effects of radiation over cell through 

one or more mechanisms, such as, scavenging of free 

radical, repairing by hydrogen donation to target molecules, 

formation of mixed sulfides, delaying of cellular division, 

raising cytokines production, DNA repairing, and inhibition 

of protease in cell. According to a study, date seed extract 

may act as radio protective agent, which was injected into 

mice before gamma irradiation and protected mice from 

lethal effects of total body irradiation without any side-

effects (Khezerloo et al., 2019). 

Approaches of Isolating Anticancer Agents 

from P. sylvestris 

Hepatocellular carcinoma inhibitory effects of the aqueous 

extract of wild dates, collected from different regions of 

Bangladesh, could be evaluated in rat model having diethyl-

nitrosamine (DEN) induced liver cancer through studying 

the histological, biochemical and antioxidant enzyme 

status, as well as the related cytokines and gene expression 

profiles (Khan et al., 2017). Blood and liver tissues from all 

the HCC affected animals could be isolated in different 

experimental groups. The result of histological analysis 

should show the normal hepatocytes in the high 

concentration of WDE treated group than other groups and 
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DEN control group should have abnormal cell morphology 

(Khan et al., 2017). The anti-oxidant enzymes such as 

superoxide dismutase (SOD), glutathione reductase (GR), 

glutathione peroxidase (GPx) and catalase (CAT) could be 

analyzed. The activity of the anti-oxidant enzymes is 

supposed to be increased in WDE treated groups compared 

to untreated control (Khan et al., 2017). 

Lipid Hydroperoxide (LPO) assay could be carried out. 

Following the end point assay, the specific absorbance 

could be determined spectrophotometrically. 

Malondialdehyde (MDA) levels are supposed to be 

increased mildly in DEN control and WDE treated group 

with less concentration; as well as to be decreased in high 

concentrated WDE treated group compared to untreated 

control (Khan et al., 2017). 

The activity of the following liver enzymes namely, alanine 

aminotransferase (ALT), aspartate aminotransferase (AST) 

and alkaline phosphatase (ALP) could be measured. 

Following incubation for 5 min, the absorbance for ALT, 

AST could be determined spectrophotometrically. Liver 

enzymes: alanine aminotransferase (ALT), aspartate 

aminotransferase (AST) and alkaline phosphatase (ALP) 

are supposed to be decreased in all WDE treated groups 

compared to DEN control (Khan et al., 2017). 

Serum samples from WDE treated rats could be analyzed 

for both pro-inflammatory and anti-inflammatory cytokines 

using the Rat Cytokine Magnetic 10-Plex Panel. Next, the 

magnetic beads in solution could be added and washed 

twice with 1X wash buffer. Standards and samples could be 

prepared and added to the washed beads and incubated on 

an orbital shaker at 500 rpm for 2 hrs. The plate could then 

be incubated with detection antibodies for 1 hr and 

streptavidin-RPE antibodies for 30 min incubation. During 

incubations with various antibodies, the plate could be 

washed twice with wash buffer. After the antibody 

incubation is done, the plate could finally be washed thrice 

and re-suspended in wash buffer and could be analyzed 

using on MAGPIX® instrument. Data obtained could be 

analyzed using the Luminex xPONENT multiplex assay 

analysis software. The cytokines analysis in WDE treated 

groups should demonstrate a decrease in the 

proinflammatory cytokines (IL-1β, IL-1α, and GM-CSF) 

and an increase in the anti-tumor cytokines IL-2, IL-10 and 

IL-12. However, the concentrations of most of the 

proinflammatory cytokines should only be increased in 

DEN control group (Khan et al., 2017). 

Conclusion 

The main goal of this review paper is to give the overview 

of the importance of the potential anticancer activities of 

wild dates from Bangladesh. Date fruits are rich in nutrients, 

vitamins and phenolic compounds which make it a crucial 

natural food. Having date fruit can protect people from 

various bacterial and multifactorial disorders, which are 

demonstrated by different studies. Apart from the date pulp; 

date leaves, seeds, sap are also important for different health 

benefits. Therefore, more scientific research should be done 

on all the parts of date tree and fruits, specially to evaluate 

whether wild date from Bangladesh could act as anticancer 

agent against Hepatocellular carcinoma like Ajwa date, 

which could be beneficial for the social and economic 

conditions of Bangladesh as well. 
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