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Review Article 
Therapeutic effects of date fruits (Phoenix dactylifera) 
in the prevention of diseases via modulation of  
anti-inflammatory, anti-oxidant and  
anti-tumour activity
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Abstract: The current mode of treatment of various diseases based on synthetic drugs is expensive, alters genetic 
and metabolic pathways and also shows adverse side effects. Thus, safe and effective approach is needed to pre-
vent the diseases development and progression. In this vista, Natural products are good remedy in the treatment/
management of diseases and they are affordable and effective without any adverse effects. Dates are main fruit in 
the Arabian Peninsula and are considered to be one of the most significant commercial crops and also have been 
documented in Holy Quran and modern scientific literatures. Earlier studies have shown that constituents of dates 
act as potent antioxidant, anti-tumour as well as anti-inflammatory, provide a suitable alternative therapy in various 
diseases cure. In this review, dates fruits has medicinal value are summarized in terms of therapeutic implications 
in the diseases control through anti-oxidant, anti-inflammatory, anti-tumour and ant-diabetic effect.
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Introduction

Cancer and diabetes is an economical burden 
worldwide. The exact cause of the development 
of these types of diseases/disorder is not 
known completely but it might be due to the 
genetic alteration and metabolic disturbance 
[1-7]. The treatment approach for the cancer 
and diabetes based on allopath is expensive 
and also shows an adverse effect. Alternative 
approach as safe, effective and affordable is 
needed to control the disease development 
and progression. Natural products are a good 
remedy as they are inexpensive and easy to 
access without any complications. In Islam, 
herbs and its constituents has important value 
in diet and treatment of various types of dis-
eases. The Prophet Mohammed (Peace Be 
Upon Him) used various herbs and recom-
mended various medicinal plants for cure of 
various diseases [8, 9].

Dates fruits are used as staple food in the 
Middle East for thousands of years (Figure 1). 
Various types of dates are found worldwide 
mainly Khodry, Khalas, Ruthana, Sukkary, Sefri, 
Segae, Ajwa, Hilali and Munifi (Figure 2) and 
each type of dates has shown medicinal value 
in various type of disease prevention. Dates 
and their constituents show a role in diseases 
prevention through anti-oxidant, anti-inflamma-
tory, anti-bacterial activity. 

Antioxidant activity is recognized due to the 
wide range of phenolic compounds present in 
dates including p-coumaric, ferulic, and sinapic 
acids, flavonoids, and procyanidins [10, 11]. 
Other study showed that palm date fruits con-
stitutes thirteen flavonoid glycosides of luteolin, 
quercetin, and apigenin at different stages of 
maturity [12, 13]. Ajwa, types of dates that is 
only cultivated in Saudi Arabia/Al-Madinah 
Al-Munawara and have significant value in sev-
eral types of diseases cure and also show pro-
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tective role in hepatic toxicity [14]. In this 
review, dates fruits has medicinal value are 
summarized in terms of therapeutic implica-
tions in the various types of diseases through 
anti-oxidant, anti-cancerous and ant-diabetic 
character.

Historical overview of dates (phoenix dacty-
lifera) 

Dates (Phoenix dactylifera) are one of the mem-
bers of the palm family Arecaceae, or Palmae 
[15]. The species name dactylifera “date-bear-
ing” originate from two words; one from greek 
dáktulos “date” [16] and the stem of the Greek 
verb ferō [17]. The date palm (Phoenix dacty-
lifera L.) is one of oldest cultivated plants of 
human kind and used as food for 6000 years 
[18]. There are more than two hundred variet-
ies [19] of dates available worldwide. It is the 
main crop in Egypt, Saudi Arabia, and Middle 
Eastern countries. It is thought that the native 
origin of dates is around the Persian Gulf, and 
has been cultivated from Mesopotamia to pre-
historic Egypt as early as 4000 BCE. Due to the 
old historical prospective of date, the exact 
date of origin is very difficult to identify [20]. 
Most likely it originated 4000 BC from the 
ancient Mesopotamia area (southern Iraq) or 
western India [21]. Another report regarding 
the origin of dates is pre-Islamic archaeology; 

south-eastern Arabia was predicated upon the 
domestication of the date palm in 2500 BC 
[22]. Over all the origin of dates is very old as 
per the information from the religious books 
and literature reports. Another support of the 
ancient times of the date palm is Egypt’s Nile 
Valley where it was used as the symbol for a 
year in Egyptian hieroglyphics and its frond as a 
symbol for a month [23]. Earlier report also 
showed that old background of dates as date 
cultivation in Mehrgarh around 7000 BCE and 
in the Indus Valley around 2600 to 1900 BCE 
[24]. The fruits of dates has important place in 
religion. In Islam dates fruits are used to break 
the day long fast during the holy month of 
Ramadan [25]. The Jews believe the date as 
one of the seven holy fruits and they celebrate 
Palm Sunday.

Prophet Muhammed (Peace Be Upon Him) said 
that the best assets is date palm, dates cure 
several disorders, and he suggested Muslims 
to eat the date and have a tendency the date 
palm [26]. The importance of dates has been 
documented in the Qur’an in Surah Maryam. 
One significant role of dates comes as when 
Mary gave birth to the Prophet Jesus (may 
peace be upon Him) under a palm tree, she 
heard a voice telling her: “Shake the trunk of 
the palm tree towards thee: it will drop fresh, 
ripe dates upon thee. Eat, then, and drink, and 
let thine eye be gladdened!” (Qur’an 19: 25-26). 
Ajwa is a types of dates, cultivated only in Saudi 
Arabia/Al-Madinah Al-Munawara and have sig-
nificant value in diseases cure. The health ben-
efit of Ajwa dates has been documented in had-
ith as Saud (R.A) narrated that I heard Allah’s 
Apostle saying, “If Somebody takes seven Ajwa 
dates in the morning, neither magic nor poison 
will hurt him that day [27]”.

Role of dates in disease prevention via anti-
oxidant, anti-microbial and anti-inflammatory 
activity (Figure 3)

Anti-oxidant activity 

Antioxidants are chemicals/materials that 
interact and deactivate the free radicals, there-
fore preventing them from causing harm. The 
prevention of actions of free radical is impor-
tant step in the management of disease. 
Medicinal plants and their constituents play a 
vital and significant action to neutralize or 
inhibit the free radical by the use of antioxidant 

Figure 1. Dates plant.
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activity. Experimental studies support the role 
of reactive oxygen species in cancer and dietary 
antioxidants as well as endogenous antioxi-
dants shows a vital role as cancer preventive 
agents via neutralization of reactive oxygen 
species [28, 29]. Another study also showed 
that plant phenolic compounds including flavo-
noids are effective antioxidants with reported 
anti-mutagenic and anti-carcinogenic effects 
[30, 31]. Dates fruits have high composition of 
carbohydrates, salts and minerals, dietary 
fibre, vitamins, fatty acids and amino acid gives 
a unique value in human nutrition [25]. On the 
Other side, date pit powders are a source of 
choice to people preferring a non-caffeinated 
coffee with coffee-related flavor [32]. Date 
palms play a significant role in neutralization of 
free radical and finally suppress the various 
types of diseases development and progres-
sion. Earlier investigation found that palm date 
has a potent ability to suppress free radicals 
[33, 34]. 

A recent report showed that aqueous extracts 
of dates have antioxidant, antimicrobial and 
anti-mutagenic activity [10, 35-37]. An impor-
tant finding showed that dates constitutes good 
source of antioxidant [38] and another study 
has shown that dates have the highest concen-

tration of polyphenols among the dried fruits 
[39]. The antioxidant activity of phenolic com-
pounds is a result of their redox properties, 
which can play an important role in absorbing 
and neutralizing free radicals [40]. 
Phytochemical show significant antioxidant 
capacities and antioxidant capability in lower-
ing the prevalence and lower mortality rates of 
cancer [41]. 

Another finding in the support of dates as anti-
oxidant reported that dates are a good source 
of antioxidants due to the carotenoids and phe-
nolics with quantity 3942 mg/100 g and anti-
oxidants constituents 80400 μmol/100 g [13]. 
A recent study examined the antioxidant activi-
ties in different type of dates such as Fard, 
Khasab and Khalas and showed that Khalas is 
measured to be best quality, had higher antioxi-
dant activity, total carotenoids, and bound phe-
nolic acids than other types of dates [33].

An important study based on special type of 
dates; has shown significant antioxidant activi-
ty and caused a significant reversal of the lead-
induced changes in the oxidative biomarkers in 
serum and also Ajwa dated extract has a tissue 
protective effect via a free radical scavenging 
and antioxidant properties [42]. 

Figure 2. Types of dates: A: Ajwa; B: Sukhary; C: Sabaka; D: Munifi.
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Another study has shown that polyphenol con-
centration in different types of dates and total 
polyphenols in Ajaw dates water extract 
(455.88 mg/100 g) was the highest as com-
pared to other verities such as sukkari (377.66 
mg/100 g) and khalas (238.54 mg/100 g) and 
same pattern were noticed in alcohol extract as 
high polyphenol in Ajwa dates [43].

Anti-tumour effect 

Cancer is a multi-factorial diseases and eco-
nomical burden worldwide. The alteration in 
normal mechanism of action of genes is a 
major culprit in the development and progres-
sion of cancer [44-47]. There are numerous 
chemopreventive agents used to cure various 
types of diseases including cancer. But these 
drugs show an adverse side effect through 
alteration in gene normal action. The current 
treatment based on radiotherapy and chemo-
therapy is effective but also shows adverse 
consequences. Constituents of medicinal 
plants such as flavanoid and phenol play a sig-
nificant role in cancer control through the regu-
lation of genetic pathways without any side 
effect [48-50]. The dates fruits constituents 
has shown the antitumour activity but its exact 
mechanism of action of dates and their con-

stituents in the prevention of tumour is not 
known exactly.

Earlier studies reported that beta D-glucan 
from dates has shown antitumour activity [51]. 
Study on animal model showed that glucans, 
constituents of date fruits exhibited a dose 
dependant anticancer activity with an optimum 
activity at a dose of 1 mg/kg in tumour [52]. 
Another important study has also shown that 
anti-tumor activity for date glucan [53].

Study on Ajwa showed a protective effect and 
ameliorated the lesions of Ochratoxin nephero 
toxicity which might lead to kidney failure [54]. 
An experimental study reported that severity of 
the histological lesions as well as the serum 
levels of total bilirubin and ALT enzyme activity 
were greatly reduced in rats pre-treated with 
Ajwa dates extract before ochratoxin A(OTA), 
compared with OTA-treated rats [14]. 

The date’s constituents show a vital effect in 
the inhibition of phase I enzymes such as 
CYP450 and enhance the activity of phase II 
enzyme. An experimental study showed that 
the antigenotoxicity of date pits is due to its 
ability to scavenge the alkyl radical or inhibit 
the aromatase activity of cytochrome P-450 or 

Figure 3. Pharmalogical activities of dates fruits in diseases control.
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blocking the reaction between methane diazo-
nium ion and DNA [55]. 

Anti-microbial effect 

The incidence of drug resistance against micro-
bial pathogens is increasing significantly world-
wide. Bacterial resistance against antimicrobial 
agents is one of the major difficulties in 
treatment.

The present mode of treatment of bacterial 
infection/disease is based on antibiotics, which 
is expensive and also causes adverse side 
effects. Natural products and their constitu-
ents is good approach in the control of infection 
as they are inexpensive, effective without side 
effects. Phoenix dactylifera and its constitu-
ents play a significant effect in the prevention 
or treatment of bacterial diseases.

An important study showed that the effect of 
methanol and acetone extracts of leaves and 
pits Phoenix dactylifera inhibited the growth of 
F. oxysporum, Fusarium sp., F. solani, A. alter-
nata, Alternaria sp [56].

Some other important finding showed that 
methanol and acetone extracts of the P. dacty-
lifera pits reasonably inhibited the growth of 
Gram positive and Gram negative bacteria [57, 
58]. Another recent study in the support of p. 
dactilifera effect as antimicrobial on Klebsiella 
pneumonia and Escherichia coli and also 
showed a role in reducing the side effects due 
to the use of drugs as methylprednisolone [59].

Another study also showed that Phoneix dacty-
lifera extract has antibacterial effect against E. 
fecalis, indicating that this extract can be used 
for treating enteric diseases [59].

Anti-diabetic effect 

Diabetes mellitus is one of the common meta-
bolic disorders, and 2.8% of the population suf-
fers from this disease throughout the world 
[60]. The current mode of treatment of diabe-
tes and its complication Diabetic Retinopathy 
based on synthetic medicines/oral hypoglyce-
mic agents is effective but also shows adverse 
effect and alter the metabolic and genetic path-
ways. Natural products and their constituents 
is a good approach in the control of diabetes as 
they are less toxic and free from side effects 
than synthetic ones. Plants and their constitu-

ents play a significant role in the management 
of diabetes and its complication including 
Diabetic Retinopathy via modulation of meta-
bolic and molecular pathways [61, 62]. Plants 
also show significant effects to manage the 
function of pancreatic tissues via an increase 
in insulin production and inhibit the intestinal 
absorption of glucose [63]. The exact mode of 
action of dates in the control of diabetes is not 
fully understood but it might be due to increas-
es the output of insulin and inhibit absorption 
of glucose. Various active compounds present 
in Phoenix Dactylifera Extract (PDE) such as fla-
venoids, steroids, phenol and saponines, which 
play a role as anti-diabetic and these com-
pounds from other plants, also scavenge the 
free radical liberated by alloxan in diabetic rat. 
A recent study on flavonoid compounds from 
date fruits epicarp showed that this compound 
play a significant role in the improvement of the 
different biochemical results in diabetic rats 
[64]. 

An experimental study showed that oral admin-
istration of PDE and its fractions improved body 
weight via decreased water intake and caused 
hypoglycaemia in alloxan-induced diabetic rats 
[65]. Another important study showed that con-
sumption of dates may be of benefit in glycae-
mic and lipid control of diabetic patients [66].

Anti-inflammatory effect

Inflammation is one of the important physiolog-
ic defence mechanisms against various factors 
such as infection, burn, toxic chemicals, aller-
gens and other stimuli [67]. The unbalance 
inflammatory process shows a vital role in 
development and progression of various dis-
eases. Transcription factors LOX and NF-kB 
play a significant role in the inflammation, can-
cer, diabetes and other diseases. Regulation of 
transcription factors is important and critical 
step in the prevention of disease. Inhibitors of 
transcription factors showed a vital role in the 
prevention of action of transcription factors. 
Unfortunately, presently used inhibitors shows 
an adverse effect and are also expensive. 
Natural products are a good remedy in the sup-
pression of NF-kB and acts as anti-inflammato-
ry agents. Earlier studies have shown that con-
stituents of plants such as phenolics and 
flavonoids act as excellent anti-inflammatory 
agents [68]. Date fruits play a significant role as 
anti-inflammatory and recent report on the 
Ajwa dates showed that ethyl acetate, metha-
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nolic, and water extracts of Ajwa dates inhibit 
the lipid peroxidation cyclooxygenase enzymes 
COX-1 and COX2 [69]. A study in animal model 
showed that Phoenix dactylifera pollen has 
potential protective effect via modulation of 
cytokines expressions [70]. Another important 
finding in the support of dates fruits reported 
that the methanolic extract of edible portion of 
the fruit showed a vital role in reducing foot 
swelling and plasma fibrinogen [71]. A study in 
the support of dates as anti-inflammatory 
showed that the leaves of dates can be consid-
ered as a good source of natural antioxidant 
and anti-inflammation drugs [72].

Nephro-protective effect

An important report of extracts of the flesh and 
pits of Phoenix dactylifera in gentamicin treat-
ed nephrotoxicity rat model showed significant-
ly reduced the increase in plasma creatinine 
and urea concentrations induced and amelio-
rated the proximal tubular damage [73].

Delivery and labor relaxation 

Plants and their constituents play a significant 
role as pain-relievers and also cause relaxation 
in childbirth. Several medicinal plants show an 
effect in the stimulation of all phase of labor. A 
study in the support of medicinal plants role in 
labor showed that several plants have contrac-
tile properties on uterine myometrial cells [74]. 
Another study also showed that raspberry leaf 
play role in labor relaxation [75]. An important 
and first study on the dates role in labor has 
shown that dates showed a significant effect as 
higher mean cervical dilatation, reduced the 
induction and labor rise in women who ate 
dates fruits as compared to non-date fruit con-
sumers [76]. 

Effect of dates on infertility 

Dates fruits have unique constituents and each 
constituent play a role in the management of 
diseases and fertility. Dates; a fruits with good 
taste and gives a hope for the person who has 
infertility or problem in reproductive system. 
Numerous studies or reports are in the support 
of dates in solving the problem of infertility. 
Earlier investigators have shown that micro ele-
ments from date palm polen extract (DPP) such 
as estrone, sterols, and other agents that influ-
ence male fertility [77, 78]. A study based on 
animal model showed that DPP contains cho-

lesterol, rutin, carotenoids, as estrone which is 
recognized to explain gonadotrophin action in 
the rat [79]. An important finding showed that 
DPP concentrations up to 120 mg/kg showed 
the best effects on sperm parameters [80] and 
DPP suspension increases the plasma levels of 
estradiol and testosterone [80]. 

Conclusion

The current treatment approach for the diseas-
es prevention such as cancer and diabetes 
based on synthetic drugs is expensive, shows 
unwanted adverse effects; alter the genetic 
and metabolic pathways. Thus, a safe, effec-
tive, affordable approach is needed to control 
the disease development and progression. 
Dates and their constituents are a good reme-
dy as they are inexpensive, effective and easy 
to access. Earlier finding showed that therapeu-
tic effect of dates in the diseases management 
via anti-oxidant, anti-inflammatory and anti-
tumour properties. Dates fruits in the control of 
disease create optimism towards the novel 
therapeutic strategy. Keeping all information in 
hand as anti-oxidant, anti-inflammatory and 
anti-tumour, further research based on clinical 
trial and animal model is required to authenti-
cate the exact mechanism the of action of 
dates and their constituents in diseases 
prevention.
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