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ABSTRACT

Background: Alzheimer's disease (AD) is a neurodegenerative disorder marked by brain
inflammation resulted in structural damage and brain dysfunction. Tumor necrosis factor o (TNFa) is
a cytokine that plays an important role in inflammation. Dates fruit may help to fight oxidative stress
and inflammation in the brain.

Objective: To determine the effect of date fruit extracts on blood TNFa levels and brain weight of
alzheimer’s model rats.

Methods: This research is a laboratory experimental study by post-test only with control group design
using alzheimer model rats. This study used 6 treatment groups with simple randomization. Each
treatment group was represented by 8 Sprague Dawley rats. The normal control group (KN) was not
induced by Hcy and was not given date palm extract, the negative control group (K-) was the
Alzheimer's experimental rats which was not given the date palm extract, the positive group was the
Alzheimer's experimental rats which was given the Donepezil (K+). Groups P1, P2, P3 were
Alzheimer's experimental rats that were given date palm extract at a dose of 200, 400,800 mg / kgBW
/ day. The effect of date palm extract dosage on TNFa levels and brain weight were analyzed using
the One Way Anova test followed by Tukey's post hoc test.

Results: The difference in TNFa levels between groups showed a significant difference (p = 0.00).
Meanwhile there was no significant difference in brain weight among all groups (p > 0,05).
Conclusion: Date palm extract at doses of 200, 400, 800 mg / kgBW can decrease blood TNFa levels

of Alzheimer’s model rats.
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Introduction

Alzheimer's disease (AD) is one of neurodegenerative
disorders which cause dementia all over the world and still
it was most common health problems in old people.! People
with Alzheimer's dementia has decreased cognitive
development according to its pathophysiological
condition.?. In accordance with the increase of life
expectancy in various countries, it is estimated four times
higher AD cases by 2050 due to lack of medical
approaches to prevent the disease.

The inflammatory process is the key in the pathology of
Alzheimer's disease.® The neuropathological features of this
disease are amyloid plaques and neurofibrillary tangles
(NFT), which highly precipitated in the brain.® This
neuropathology is closely related to chronic inflammation
and neuronal disturbance. Proinflammatory cytokines, such
as interleukin (IL) -1B, IL-6 and tumor necrosis factor
(TNF-a), have been implicated in the neuritic plaque
ordering event in AD.>® Recent research has shown that
neuroinflammatory-mediated ~ cytokines are  major
contributor to the development of AD, and evidence

suggests that inflammation promotes the pathological
processes leading to AD.” Studies report that levels of IL-
1B, IL-6 and TNF-q are elevated in the brain of people who
had exposed to AD. These cytokines secreted proteins
which turn into senile plague. In addition, a synergistic
effect can also occur between these cytokines as f-amyloid
which increases the production of TNF-o and reactive
nitrogen species which are also toxic to neurons.®
Proinflammatory cytokines can accelerate the process of
neurodegeneration and storage of brain damage. The brain
atrophy is the widening of the sulcus and ventricles and the
thinning of the gyrus. Patients with AD experience a
decrease in brain weight about 100-200 grams.’

In traditional medicine, plant extracts have various
medicinal benefits, and have been used to treat various
diseases™. Safe, effective, and affordable alternative
approaches are needed to control disease progression.
Natural products are good medicine because they are cheap
and easily accessed without complications.'* Dates fruit
(Phoenix dactylifera L.) is an historical plant which had
been innovated as in traditional medicine for treating many
diseases. Dates and their constituents act as powerful
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antioxidants and anti-inflammatory, therefore it may
provide alternative therapies for various diseases.”> Many
studies have investigated the beneficial effects of dates on
neurological diseases such as Alzheimer's disease (AD),
Parkinson's disease (PD), Huntington's disease (HD) and
amyotrophic lateral sclerosis (ALS)."** Among these
diseases, AD is one of the progressive diseases. It is a
neurodegenerative disorder that is the main cause of
dementia, and characterized by cognitive and memory
impairments. Dates contain flavonoid compounds that are
able to cross the blood brain barrier which makes
flavonoids possible prevent neurodegenerative diseases.*
Several studies have shown that flavonoid derivatives
namely polyphenols have attenuated nerve cell death
caused by oxidative stress. Other studies have shown that
antioxidants supplementation can delay the progression of
AD. Recent research has reported that dates fruit (Phoenix
dactylifera) was a good active source with good ability to
reduce free radicals.***°

Previous studies have shown that polyphenols have
significant anti-inflammatory effects in vivo and in vitro,
both as antioxidants and modulators in the inflammatory
redox signaling pathway.'® Many polyphenolic flavonoids
have been reported to inhibit the expression of pro-
inflammatory cytokines. Quercetin and kaempferol have
been shown to inhibit the production of TNF-a and also IL-
6 during inflammation.’

The purpose of this study was to investigate the effect of
date palm extract on TNFa levels and brain weight in
Alzheimer's model rats.

Methods

Research Design

This study was conducted at the Laboratory of Center for
Food and Nutrition Studies (PSPG), Gajah Mada
University, Yogyakarta. This was a laboratory experimental
study with post test only with control group design. The
subjects selected in this study were 48 male Sprague
Dawley rats, aged 8-10 weeks. Alzheimer's model rats were
conditioned by homocysteine induction of 400 ug / kg / day
for 28 days through the caudal vein. Subjects were put into
6 groups, namely the KN (normal), K- (Alzheimer's not
given date palm extract), K + (Alzheimer's + Donepezil
1mg / kg / day), P1 (Alzheimer's + date palm extracts 200
mg / kgBW). , P2 (Alzheimer's + date palm extract 400 mg
/ kgBW), P3 (Alzheimer's + date palm extract 800 mg /
kgBW). Date fruit extract was given for 21 and 28 days in a
round. The day after the intervention, 1 ml of medial
canthus sinus orbitalis was taken, then the rats were
euthanized by ether inhalation. All research procedures
were carried out with the approval and supervision of the
Veterinary Ethics Committee of the Faculty of Medicine
UNS No: 106 / UN27.06.6.1 / KEPK / EC / 2020.

Dates Fruit Ethanol Extract

Dates fruit ethanol extract was made at PSPG UGM
Yogyakarta. The dates used are the Ajwa dates from
Madinah. Extraction process using maceration method. The
solvent used is alcohol (ethanol). Extraction was carried out
by manually separating the dates (Phoenix dactylifera) from
the seeds and drying them at room temperature. Dates fruit
were cut into small pieces then heated in the oven at 80°C

for + 48 hours. After the heating process, they were grinded
into a powder using a stainless-steel blender. Date fruit
powder was macerated using ethanol for 24 hours (1:2)
during the stirring process. The output of the maceration
were filtered using Whattman filter paper. Then the filtrate
was evaporated with a rotary evaporator to obtain a thick
extract of the flesh of the ajwa dates. Dates extracts are
made with the aim that active compounds such as
flavonoids and polyphenols contained in dates can be
attracted to the solvent.'®

Rats’ Brain Weight Determination

The initial whole rat brains were immediately removed
from the skull and weighed using digital scales. The brain
weight was recorded in wet brain weight (g).

Examination of TNFa Serum levels using the ELISA
method

The blood was collected and centrifuged for 10 min at
10,000 rpm. The serum was collected and was used to
determine TNFa. The ELISA was performed according to
the manufacturer’s instruction. The intensity of the color in
the 96-well plate was measured at 450 nm using a plate
reader.

Statistical Analysis

TNFa levels data were obtained and expressed in terms of
the mean standard deviation (SD). Data analysis was
carried out by using the One Way Anova test to determine
the difference in the average levels of TNFo and the
treatment group followed by Tukey HSD pos hoc test. All
data were analyzed with a confidence interval of 95% (p
<0.05) using SPSS 21 software.

Results

TNFa Level Evaluation

One way ANOVA test results showed a significant effect of
date palm extract on the mean TNFa levels in Alzheimer's
model rats at 21 and 28 days of administration with the
same value p = 0.001 (p <0.05) (Table 1).

Further analysis using Tukey's HSD test on each group
were performed to show TNFa levels on days 21 and 28
(see Table 1 and Figure 1). Comparison of TNFa levels on
day 21 showed a significant difference between the KN and
K- groups, this was indicated that homocysteine induction
for 21 days increased TNFa levels. Significant differences
were also shown on group receiving date palm extracts of
200, 400 and 800 mg / kgbb (P1,P2,P3), which decreased
TNFa levels respectively. However, there wasn’t any
different in TNFa levels between KN and K + groups. This
was indicated that the administration of Donepezil (K +
group) inhibited the increase of TNFa level as KN group
showed. K + group and P3 group did not show a significant
difference in TNFa levels. Date palm extract received in the
P3 group had equal effect with the K + group.

Comparison of TNFa levels on day 28 between the KN and
K- groups showed a significant difference, it was indicated
that homocysteine induction for 28 days increased TNFa
levels. Significant differences were also shown in group
P1,P2,P3 (received date palm extracts of 200, 400 and 800
mg / kgbb respectively), with decreased levels of TNFa
sequentially. However, there wasn’t any different in TNFa
levels between KN and K + groups. This was indicated that
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the administration of Donepezil (K + group) inhibited the

increase of TNFa level as KN group showed. K + group

and P3 group did not show a significant difference in TNFa

levels. Date palm extract received in the P3 group had equal

effect with the K + group.

Table 1. TNFa Serum Levels
Day 21 (pg/ml)

Treatment Group Day28 (pg/ml)

KN (normal control) 6,870,407 6,82+0,68°
K- (alzheimer control) 22,67+1,10° 23,06:+0.93°
K+ (donepezil 1mg/kgBW/day) ~ 8,97+0,58* 8,62+0,82*
P1 (EEBK 200 mg/kgBW) 19,49+1,42 18,5620,42
P2 (EEBK 400 mg/kgBW) 13,32+1,67¢ 13,4740,75¢
P3 (EEBK 800 mg/kgBW) 9,41£0,75% 9,36+0.88°

p 0,000 0,000
EEBK: date palm ethanol extract; values are expressed as mean +
SD,n=4.
abedef pifferent notations in the same column indicate significant
differences (p <0,05).

Data were analyzed by one way ANOVA, followed by the Tukey
HSD post-hoc test.
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Figure 1. Effect of date fruit extract administration on TNFa,
levels at 21 and 28 days.

Brain Weight Evaluation

The brain weight of all subject didn’t showed any
significance either on day 21 of date fruit extract
administration (p = 0.694) or on day 28 of date fruit extract
administration (p = 0.564). Data were displayed as mean +
standard deviation in each group (Table 2). There were no
difference in brain weight between groups. Figure 2 shows
that the negative control treatment has lower mean
concentration compared to positive control group and
normal control group. P1, P2, P3 groups have lower mean
compared to the negative control group. There were no
increase in brain weight on P1, P2, and P3 groups.

Table 2. Brain Weight

Treatment Group Day 21 (g) Day 28 (g)
KN (normal control) 1,86+0,28 1,71+0,11
K- (alzheimer control) 1,70+0,26 1,73+0,52
K+ (donepezil 1,81+0,05 1,78+0,18
1mg/kgBW/day)

P1 (EEBK 200 mg/kgBW) 1,7220,14 1,67%0,22
P2 (EEBK 400 mg/kgBW) 1,69+0,16 1,55+0,08
P3 (EEBK 800 mg/kgBW) 1,68+0,07 1,71+0,29
p 0,694 0,564

EEBK: date palm ethanol extract; values are expressed as mean *
SD,n=4.

Data were analyzed by one way ANOVA, followed by the Tukey
HSD post-hoc test.
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Figure 2. Effect of date fruit extract administration on brain
weight at 21 and 28 days.

Discussion

Inflammatory process involving cytokines played a very
significant role in the pathology of Alzheimer's disease.’
Tumor necrosis factor o (TNFa) is the most involved
cytokine in the cytokine cascade during the inflammatory
response.”

Inflammation is an normal defensive respon of human body
in conditions such as infections, toxic chemicals, allergens
and other stimuli.*®* Inflammatory process imbalance will
provoke the development of various diseases. Reactive
oxygen species (ROS) and pro-inflammatory cytokines
have been reported to have correlation with Alzheimer's
disease.® It has been suggested that amyloid beta
accumulation in Alzheimer's disease had caused the
increased of free radicals. This may induce oxidative stress
by increasing oxidative damage to biomolecules and
increase cytokine proinflammatory production.’

Dates fruit has been reported for its anti-inflammatory
property.”® Recent studies have found that phenolic
compounds and flavonoids in dates fruit has anti-
inflammatory activity.”® Ajwa dates fruit inhibit the
expression of pro-inflammatory cytokines (IL-6, IL-10 and
TNF- o). Date fruit’s anti-inflammatory effect was
marked by its polyphenol compounds which act as
antioxidant in order to counteract free radicals and prevent
unwanted biochemical reactions during the inflammatory
process.*®

In this study, TNFa levels in K- group showed the highest
level compared to other groups. High levels of TNFa
indicated an inflammatory process in Alzheimer's disease.
In the date fruit extract treatment group at a dose of 200,
400, 800 mg / kgb, the TNFa level decreased significantly.
Instead of absence previous similar studies, these results are
consistent with previous research by Essa et al (2015)
which reported long-term supplement use (15 months) of
dates fruit supplementation significantly decreased
proinflammatory cytokines such as IL-1, IL-2, IL-3, IL-4,
IL-5, IL-6, IL-9, IL-10, TNF-a activity and eotaxin in
transgenic AppSw2576 mice model of Alzheimer's disease.

Inflammation process occurred in Alzheimer patients may
cause brain injury and neurodegenaration, and finally
leading to brain atrophy. Pathological changes in
Alzheimer's disease was characterized by the presence of
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immunoreactive  senile amyloid plaques and tau
immunoreactive neurofibrillary tangles in the brain.?® These
were associated with decreased nerve density identified as
sulcus dilation and gyri shrinkage, with significantly
reduced brain weight. Date fruit extract administration on
Alzheimer's model rats are expected to have an effect on
brain weight gain.’

In this study, brain weight results analysis of Alzheimer's
model rats receiving date palm extract showed no
significance among groups. Administration of date palm
extract with three different doses did not give any
increasing effect on brain weight in Alzheimer's disease.
Due to absence of previous similar study, further study with
longer observation may be needed.

Conclusion

Dates' fruit extract contains antioxidants which work as an
anti-inflammatory agent and decrease TNFa levels so that it
can prevent the development of Alzheimer's disease in rat
model. Dates fruit extract 800 mg / kg BW / day are the
most effective dose in reducing TNFa level, therefore it
may be used as an alternative in preventing inflammatory
conditions in Alzheimer's disease in the future.
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