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ABSTRACT
Keywords Coffee and Tea are among the most popular beverages in the world. They contain many
Coffee, Tea, Alzheimer's bioactive substances such as polyphenols and catechins that could have biological
Disease, Oxidative Stress, activity. For instance, antioxidant activity. The way of preparing tea and coffee drinks is
ACHE different among societies. Therefore, the method of extraction could influence the type

and quality of extracted substances. The goal of the current study was to examine the
neuroprotective properties of coffee and tea beverages made by using the boiling
technique of preparation on Alzheimer's disease symptoms. Tea and Coffee beverages
were prepared by boiling in water and gavaged orally to ratsin a concentration of 10% w/v
for 1 weekfollowed by i.p injection of scopolamine 2mg/kg, afterward, the behavioral and
amnesic parameters for Alzheimer's disease were tested using Open field, Morris water
maze, and Object recognition tests. Acetylcholine brain levels were also measured using
Ellman's method. Brain histopathological investigation was also carried out to compare
changes in both test and control groups. Noted that treated groups that received Coffee
and Tea showed significant (p < 0.05) improvementin locomotor activity inthe open field
test and amnesia in the object recognition and Morris water maze tests compared to
amnesic rats that were given scopolamine. In addition, biochemical estimation showed
that improve in acetylcholine level of treated groups compared to inducted group,
furthermore in histopathological examination showed a significant difference tissue
necrosis in the brains of treatment groups. The results pointed to the possible
neuroprotective effect of Coffee and Tea against Alzheimer's disease. The mechanism of
protection might be due to antioxidant activity.

Introduction

Coffee and teaareamongthe most popularbeveragesinthe world for ages. Drinking tea and coffee has become anintegral
part of the day at work; frequent consumption of tea and coffee has been shown to have many benefits for health [1]. On
the contrary, some reports pointed to some harmful effects on health [2]. In Libya drinking tea and coffee is a daily habit
among various age groups. However, the Libyans way make tea and coffee is different from most other societies. Hence,
the method of preparationsignificantly impactsthe extraction of constituentsfrom tea or coffee [3]. For example, in Libya
they prepareteaby prolonged cocking while in most other countries people maketea by maceratingtealeavesin water for
a short period. Tea is obtained from fermentation of leaves and buds of the Camellia sinensis plant; generally, there are
three types of tea the differ in processing method and degree of fermentation: black tea (fully fermented), oolong tea
(partially fermented), and green tea (not fermented) [4]. As a result of the tea processing technique, black tea leaves are
oxidized but green tea leaves are not [3].

Coffee comesin third place afterwater and tea asthe most widely consumeddrinks [5]. Coffee comesintwotypes: roasted
andinstant. The firsttypeis preparedbyroastinggreen coffee beans. Markedly, the temperature of roastingdeterminesthe
kind of roasting, while the instant coffee is prepared by hot water extraction of substances from roasted coffee beans [6].
Coffee and tea arerich in bioactive substances importantly, caffeine, and polyphenols, such as flavonoids and catechins
[7]. To date, many epidemiological studies have suggested beneficial implications of antioxidants in coffee and tea for
protection against neurodegenerative diseases, such as Alzheimer disease and Parkinson’s Disease [8].

Alzheimer's Disease (AD) is the most prevalent neurodegenerative condition that causes dementia in the elderly. It is
characterized by a progressive declinein memory and other cognitive abilities [9]. A furtherindicationthat oxidative stress
may play a role in Alzheimer's disease-related synaptic loss is the increased oxidative damage to lipids and proteins in
Alzheimer's disease and mild cognitive impairment (MCI) brains, as well as the decline in glutathione and antioxidant
enzyme activities, which are more localized to the synapses and correlate with the severity of the disease [10]. Several
studies found elevated levels of oxidative stressin mild cognitive impairment (MCI), which is thought to be a transitional
stage betweennormalaging and dementia. Thesefindings imply that oxidative stress may be one of the initial changes that
take place duringthe onset and progression of Alzheimer'sdisease [11]. Although Oxidative stress has become one of the
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key contributors to the pathophysiology of Alzheimer's disease. Nonetheless, using neuroprotective agents from natural
origin could be a successfulapproach in controlling neurodegenerative diseases [12]. It is widely though antioxidant may
protect against AD [8]. Hence, consumption of polyphenols may decrease the incidence of oxidative stress related to AD
[6]. In this study, we examined whether the coffee and tea made by the Libyan method have a protective effect against AD.

Methods

Drugs and chemicals

Scopolamine hydrobromide obtained from (sigma- Aldrich- Canada), acetythiocholine iodide obtained from (Sigma-
Aldrich- USA). Coffee (Arabica coffee), decaffeinated coffee, green tea (Alnaja tea), and black tea (Al Mead tea) were all
obtained from the local marketin Zawia city. Libya. 0.9% normal saline (BraunMelsungen AG, Germany), donepezil 10mg
(Italy) all obtained from a local pharmacy in Zawia city. Libya. Ellman's reagent (5,5-dithiobis (2-nitrobenzoic acid) (DTNB)
(BDH Chemical Ltd, Poole — England), phosphate buffer, distilled water, chloroform (Lab Alley Powering Science, Texas,
USA), formalin 10% (AQUA Chemical -Turkey), ethanol 100% (Astral Diagnostic — USA), paraffin wax (AMOS Science,
Germany), eosin/hematoxylindye (ORSAtec GmbH - Bobingen) all obtained from Libyan MedicalResearch Center (LMC),
Zawia, Libya.

Preparation of Coffee and Tea Solution

Ten grams of either coffee (caffeinated & decaffeinated)and Tea (black & green) was introduced to beaker containing 100
ml of distilled water and boiled for 5 minutes at 250°C, after cooling, filtrate the mixture by usingWhatmanfilter paperno.1.
the filtrate was given by oral gavaging (og) in a volume of 2mU/kg for rats.

Animals

Forty-twomale Wister albino rats of 2 months old age, weighting between (150-250g). All these animals keptin plexiglass
cages, underacycleof12h of lightand 12 h ofdarkin temperature about25°C, animals were approved by ethical committee
of the Libyan Medical Research Center (LMC). Before experiment allanimals kept with progressively deprived of food and
watertomaintaintheir body weight. Allexperimentswere doneinaccordancewiththe internationalprinciples of laboratory
animalcare and use.

Induction of Alzheimer's disease
The principletoinduce Alzheimer'sdisease like symptomsbyintraperitoneal(i.p) injection of scopolamine hydro bromide
(2mg/kg) for one week [13].

Experimental Design

The animals were divided into 7 groups of 6 rats each: a control group receiving distilled water; a scopolamine group (SCP)
receivingscopolamine 2mg/kg; 4treated groupsreceiving 10% w/v of coffee, decaffeinated coffee, blacktea, and greentea
respectively followed by the injection of scopolamine (2mg/kgi.p), and a positive control group receiving donepezil (30
mg/kg) followed by injection of scopolamine (2mg/kgi.p). Donepeziland treated groupswere administered orally Thbefore
scopolamine injection. All treatments were daily administered for one-week of consecutive days. On the last day, 45
minutes after scopolamine injection, all groups used for behavioral, histopathological, and biochemicalparameterswere
estimated usingsuitabletests. Later, ratswere sacrificed by cervicaldislocation under mild anesthesia using chloroform.
Brains were taken out for biochemical and histopathological analysis.

Estimation of Behavioral and Exploratory Parameters

Locomotion Activityin Open Field.

The objective ofthe open field testisto assess locomotor and exploratory behaviorinrats. The testis based ontheconcept
of an open novel space from which escape is blocked by a surrounding wall [14]. The apparatus used inthe study was a
square (50x50 cm) with 42 cm-high opaque walls. The floor was divided into 25 equally spaced squares. Testing was
conducted in a silent room underwhite light [15]. To observe the activity, animals were taken out of their home cages one
atatime. Activityinthe openfield was measured by monitoringthe latency period inthe center and countingthe number of
squarescrossed (all four paws) and the number of rearingfor five minutes, as previously described by [16]. To avoid order
effect, activities of controlrats were monitored as well as those of drug treated rats.

Novel Object Recognition Test

A novel object recognition (NOR) test is a cognitive test for animals that was first developed by [17]. It was used to test a
rat’sability to recognize a new objectin a known environment. This testis a recognition memorytest. The method used in
this experiment was the same as Okuda et al, [18], which used two similar objects to be exposed to the rat and then
recorded the discriminating ability of the rat to discriminate a novel object placed simultaneously with one of the familiar
objects. The apparatus used in this experiment is a square box made from grey-painted wood with dimensions of
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45x45x45cm3. Tosaturate the box with odor, cleaning ofthe box was not permitted throughoutthe experiment. The objects
usedin this experiment were two similaropaque glasses filled with white cement (familiar A1, familiar A2) that were heavy
enoughthatrats couldn’tmovethem.Theratswere placed in the middle of the box, facing the wall. The apparatusand the
objectswereexplored. Thetestwasperformedinthree phases: pre-exposure,training, and test session. The ratswere pre-
exposedtothetesting chamberonday 1 for 10 minutes. The following day, 24 hours later, ratswere placed inside the pre-
exposure box with two analogous objects (A1, A2) and allowed to explore for 5 minutes. At the end of the 5-minute
explorationperiod, ratswere removed from the NORbox and returned totheirhome cage. They were alsoremoved from the
NOR boxes for 20 minutes before the 3-minute test phase began. The rats were removed from their home cages and
returned to the NOR box, where they were exposed to one novel object (N) for 3 minutes. The sniffing time was measured
for the newand familiar objects. Exploration ofanobjectiswhen theratdirectsits nose toward the object at <2cm distance.
Totalexplorationtime for the familiar and novelobjectswasused to calculate the discriminationindex tomeasure cognitive
performance as described by Okuda et. al.2004. The discrimination index is a measure of the discrimination between the
familiar and the new objects corrected for exploration activity. It can be calculated as follows:
DI = (time spent on novelobject - time spent on familiar object)
(time spent on novel object + time spent on familiar object)

The discriminationindex canrange from-1to 1, with -1 indicatingcomplete preference for the familiar object, Oindicating
no preference for either object, and 1 indicating complete preference for the novel object.

Morris Water Maze Test

The Morris water mazetest is a behavioraltest used to test many aspects of learning and spatialmemory for rodents. The
MWM test was designed to assess the effects of spatialmemoryonhippocampus-dependentspatiallearningand memory.
Richard G. Morris developed the Morris water maze in 1981. In the Morris water maze test, an animalis asked to locate a
hidden platform just belowthe surface of the circular pool of water. It is also asked torememberthe locationof the hidden
platform asin the previoustrial. The maze used in the Morriswater maze trainingfor rats is the sameas the one usedinthe
studywithsome modifications[19]. The circular poolof water has a diameter of45cm, a height of 37 cm,and a depthof 12
cm. The inner surface of the pool is a metal cylinder painted white. The escape platform is also a metalcylinder with a flat
metallictop. The surface diameterofthe cylinderis 8 cm, and the platformis 2 cm below the surface of the water. The pool
filled with water is made opaque with milk to obscure the platform.

For four days, the rats had four consecutive trials spaced five minutes apart. They were gently positioned with their backs
tothetankwallin one of the fourapparentlyequalquadrants. Eachtimeanewtrialwas conducted, the animalswere placed
in the waterin the following quadrant, and the amount of timeittook them to realize they were on a platform was noted as
"escape latency". Any rat thatdiscovered the platform was permittedto stayon it for 20 seconds, and escape latency data
wererecorded forup to 120 seconds (cut-off). Whentheratdidn'tfind the platform after 120 seconds, it had tobe manually
led to the platform by hand. After the procedure of the acquisition trials, the rats were towel-dried and put in their cages.
The platform was taken out of the tank on day 5, the last day of the acquisition trials, and the animals were free to swim
around inthe tank for 120 seconds. The amount of time spent in the target quadrant was thenrecorded.

Active Avoidance Shuttle Box

Everyratwas acclimated tothe device fortwo minutes priorto avoidance training. Each session began withthe placement
of a ratin the left compartment, facing the end wall and close to it. The animalis given a sound stimulus for 10 seconds
after a light stimulation for 30 seconds in each session. Immediately the rat was shocked once with a low intensity foot
shock (0.5 mA; 3 s) throughthe grid floor just after the auditory stimulus. For five days, each animal had a daily session of
15 trials with a 15-second inter-trial interval, for a total of 75 trials [20].

Time spent movingbetweencompartments, and the number of avoidancesto the stimuluswererecorded. Aconsiderable
rise in the avoidancereaction on the fifth session (retention) compared tothe first session (training) was considered to be
a marker of improved cognitive activity. To avoid outside interferences with the experiment, allbehavioral models were
conducted in a semi-dark, soundproof room [21].

Onthe 8" day, after checkingthe behavioralparameters, rats were at that point decapitated, and their brains were removed
from the skull within 30 s afterfinishing. The layer covering the brainwas removed withthe aid of fine forceps. The brain at
that point was takenout utilizingthe spatulawasimmerged inice-cold saline, and each brainwas divided intotwo portions.
The first portion was put away at =70 °C until examination of the oxidative status of the neurochemical profile, and the
second portion was fixed in formalin buffer (10%) for histopathological examination.

Estimation of Oxidative Stress Biomarkers

Brain tissue were powdered by liquid nitrogen Then; they were homogenized with 1 ml of cold PBS (phosphate buffer
solution) on ice. The resultanthomogenates were centrifuged for 10 min at 4 °C at 10,000 rpm. Supernatants were moved
to another tube for estimation of acetylcholinesterase activity.
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Estimation of Acetylcholinesterase Activity

The amount of acetylcholinesterase was estimated by the method described by Ellman [22]. Acetylcholinesterase (AChE)
activity was estimated in the brain homogenates according to Ellman's method [23]. Briefly, the brain homogenate was
incubated for 5 min with 2.7 ml of phosphate buffer and 0.1 ml of 5, 5-dithiobis (2-nitrobenzoate) (DTNB). Then, 0.1 ml of
freshly prepared acetylthiocholine iodide (pH 8) was added, and the difference in absorbance was recorded at 412 nm.

Histopathological Examination

Autopsy samplesfrom the brains ofthe ratswere fixed in 10 formalin for 24 h. Washing was donein tap water, then periodic
dilutions of alcohol were used for dehydration. Sampleswere cleared inxylene and embedded in paraffinat 56°Cin an oven
for 24 h. Paraffin wax tissue blocks were prepared for sectioning at 4 microns consistence by a Sledge microtome. The
tissue sections were collected on glass slides, deparaffinized, and stained with hematoxylin & eosin stain for examination
under the light electric microscope [24].

Statistical Analysis

All the dataare presented asmean= S.D. The statisticalanalysis was done using SPSS software (version 25.0 for windows
programmed on a computer).

All the parameters were tested for normal distribution by using the Kolmogorov-Smirnov maximum deviation test for
goodness of fit and were found to be normally distributed at (p<0.05). Therefore, in instances of multiple mean
comparisons, the results were analyzed by one-way analysis of variance (ANOVA) followed by Tukey's post hoc test for
multiple comparisons between groups. The level of significance for allcomparisons was set at (p<0.05).

Results

Open Field Results:

The rats were evaluated for their locomotor activity in the open field due to the administration of Scopolamine. (Figure 1)
showed the time spentinthe center of the open field decreased significantly in animals given Scopolamine (p < 0.05). An
increasing of this time was observed when the animals were treated with green tea, coffee, black tea, and decaffeinated
coffee, and donepezil compared to the Scopolamine group.
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Figure.1. Effect of coffee and tea groups against scopolamine group on exploration in rats by using open
field test.
The values represented in the graph are the means = S.D of the times of rat stay in the center. (n=6). The
symbol*indicates the result is statistically significant from scopolamine group, the symbol* indicates the resultis
statistically significant from control group (P<0.05).

In (Figure 2), significant increase (p < 0.05) in locomotor activity by the number of crossings, in the ratreceiving green tea,
coffee, black tea and decaffeinated coffee and receiving donepezil, compared to the Scopolamine group.
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Figure 2. Effect of coffee and tea groups against the scopolamine group on the number of crossings using
opened field testin rats. Data were represented by means * S.D, of number of crossings. The symbol”
indicates significantlyhigher comparedto scopolaminegroup (p>0.05). The symbol *indicates significantly
different from the control group.

Furthermore, resultsof rearing numberin the open field test showed the activity of rats increased in the animals receiving
green tea, coffee, black tea, and decaffeinated coffee, and donepezil (p < 0:05), contrary to the Scopolamine group (p <

0.05) that decreased.
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Figure 3. Effect of coffee and tea groups against the scopolamine group on the number of rearing by using
openfield testin rats. The values are represented by means *S.D, treated groups received coffee,
decaffeinated coffee, greentea, blacktea, anddonepezil,and showed a significant increase in the number
ofrears comparedto the scopolamine group. The symbol indicates significantto scopolamine, the symbol
*indicates significant scopolamine to control.

Object Recognition Results
Effects of green tea, black tea, coffee, decaffeinated coffee, and donepezil on Scopolamine-Induced Memory Impairment
in Novel Object Recognition increase the latency todiscover the novel object compared tothe familiarobject (Table1). The
scopolamine group shows a significant increase (p <0.05) in thetime spentwiththe familiar object compared tothe control
group. The standard group, thatisreceived donepezil, showed a significant increase in explorationtime spent withthe new
object N (p <0.05) compared to the old object (Figure 4).
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Table.1. Effectofdifferenttreated groups on scopolamine induced memoryimpairmentin Object Recognition Task.

G
Sniff Time Control | Scopolamine | Donepezil Coffee D. Coffee ;::n Black Te
Sniff Time (new) | 13.5£2.5 3.83+0.75 12.5£1.65 | 11.82+2.91 | 8.83%1.16 | 11.6+1.03 | 9.3+ 1.21
Sniff Time (old) | 2.83+0.75 9.33+2.25 3.33+0.51 | 4.83+1.83 7+£0.06 3.1£0.75 | 5.5+1.04
DI 0.65+0.03 | -0.39+0.04 | 0.58+0.07 | 0.43+0.08 | 0.12+0.06 | 0.57+0.06 | 0.25+0.14

Sniff time(new): sniffing time to novel object, sniff time (old): sniffing time to familiar object, DI: discriminative index
between two objects.
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Figure.4. Effect of coffee and tea groups against scopolamine group on the latency time to discover the
different objects by using object recognition testin rats.
Each bar represents the mean = S.D(n = 6). Latency time to the novel object increases in the treated groups
compared to Scopolamine group (p>0.05). The symbol " indicates significantly difference treated groups to the
scopolamine group. The symbol*indicates a significant difference of scopolamine to the control group.

In addition, (Figure 5) showed the results of the discriminationindexto the objects. Adecrease in the discriminationindex
to the novel object was observed, which was — 0.3933 for the rats in the Scopolamine group compared to 0.6566 in the
control group. A significant increase (p < 0.05) in this discriminationwas observed in the groups of animals receivinggreen
tea, coffee, black tea, and decaffeinated coffee, respectively, tonovelobject thanfamiliar object. Donepezil, the reference
molecule, also increased this index of 0.5899 (p < 0.05).
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Figure 5. Effect of coffee and tea groups against scopolamine group on the discrimination index by using
Novel Object Recognition Testin rats.
Each bar represents the mean = S.D(n = 6) of discrimination index between two objects. The symbol " indicates
difference between treated group and Scopolamine group. The symbol*indicates difference of Scopolamine
group to control group, Significant results at (> 0.05).
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Morris Water Maze Test (MWMT) Results

Acquisition Phase

Escape latencyvalues measured inthe Morris Water Maze to found platform shows significant changes between the 1'day
and the 4™ day in different treated groupswhichreceived greentea, blacktea, coffee, and decaffeinated coffee compared
to the scopolamine group (p>0.05). and scopolamine is significantly different to the control group (Figure 6).
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Figure 6. Effectof coffee andtea groups againstscopolamine group on escape latency of acquisition phase
by using Morris Water Maze Testin rats.

Showed that changed in the “escape latency” values measured by means £S. D, between treated groups and

inducted group. The symbol " indicates significant difference between treated groups and scopolamine group

(p>0.05). The symbol*indicates significant difference of scopolamine group to control group.

Probe Phase

At the end of the acquisitiontrial, the platform was removed and shows the time spentin the “target quadrant” was shown
inthe Morriswater maze test (Figure7). Amnesic ratsthatreceived scopolamine spentsignificantly shortertimeinthe target
quadrant than the healthy controls (p>0.05), and treated groups spent longer time in target quadrant comparedto the
scopolamine group (p>0.05).
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Figure .7. Effect of coffee and tea groups against scopolamine group on time spentin target quadrant of
probe phase trial by using Morris Water Maze Testin rats.
Values represented by means + S.D of time spent in quadrant after platform is removed compared to the scopolamine
group(p>.05), The symbol *indicates significant in compare to scopolamine group. The symbol ¥ indicates scopolamine
significant difference to control group.
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In addition, the number of crossings over the quadrant was significantly higher in treated groups that received green tea,
blacktea, coffee, and decaffeinated coffee (Figure 8),incomparetothe scopolamine group, furthermore scopolamine has
lower number of crossings compared to the control group.
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Figure 8. Effect of coffee and tea groups against scopolamine group on the number of crossings over
quadrant by using Morris Water Maze Testin rats.
Were data presented by means = S.D(n=6), The symbol “indicates significantly higher in compare to scopolamine
group(p>0.05). The symbol*indicates scopolamine significantly differentin compare to control group.

Active Avoidance Shuttle Box Results

(Figure 9) showed that significantly differencein the number of avoidances of receiving the shock from day1to day4 in the
treated groups, which significantly increased compared to the amnesic group. Whereas the amnesic group showed
significantly decrease in the number of avoidances of the shock compared to the control group.
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Figure .9. Effectofcoffee andtea groups againstscopolamine group on the number of avoidance s between
day 1and day5 by using Active Avoidance Shuttle Boxin rats.

Values represented by means = S.D, the symbol * indicates that significantly difference between treated groups

(cOffee, decaffeinated coffee, green tea, black tea, donepezil) and scopolamine group is in day 5 test session

(p>0.05), and the symbol* indicates scopolamine group significant difference to controlgroup.
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Estimation of Oxidative Stress Biomarker Results

Acetylcholinesterase Activity Results

The effect of administration of coffee, decaffeinated coffee, green tea, black tea, and donepezil on Acetylcholinesterase
inhibitory activityis shown in (Figure 10), and the resultsindicate that the treated groups showed a significant reductionin
comparison to the negative controlgroup. The negative control animals expressed a significantly (p < 0.05) higher level of
Acetylcholinesterase enzyme upon comparison with the control group after the induction of amnesia. In the treatment
group, the enzyme levels have reduced as indicative of neuroprotection.
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Figure .10. Effect of coffee and tea groups against scopolamine group on the difference of absorbance means of
Acetylcholinesterase activity in rats.
Data represented by means + S.D of absorbance at 412 nm of Acetylcholinesterase enzyme. The symbol " indicates significant
difference of coffee and tea groups to scopolamine group, the symbol * indicates significant difference of scopolamine group to
control group.

Histopathological examination Results

Histopathological alteration in the hippocampus section by scopolamine in the induced group(b) (Figure 11) showed
edema, and active inflammation in brain tissue. The brain tissues of control animals showed normal, intact cellular
arrangements (a). Treated animals (c to g) showed no significant pathology and displayed reduced cellular alterations

compared to the scopolamine group.
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Figure11. A light microscopic 400x images of coffee and tea groups against scopolamine group for histopathological
examination of hippocampus of rats 's brain.

(a): group received normal saline, (b): group received scopolamine showed necrotic cell with inflammation, (c) group received
donepezil showed intact cell as control group, (d) to (g): treated groups received coffee, decaffeinated coffee, green tea and
black tea respectively showed partial intact cell in compare to scopolamine group.
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Discussion

Alzheimer's disease (AD) is now one of the leading causes of disability and death amongelderly people [25]. The precise
etiology and pathogenesis of Alzheimer's disease are not fully understood [26]. Currently, there is no cure for Alzheimer's
disease, despitethe enormousprogressthathasbeenachievedinAlzheimer'sdiseaseresearch overthe pastfewdecades,
thereare medicationsnowavailabletorelieve symptoms, suchasacetylcholinesterase (AChE) inhibitors, whichincreasing
the level of acetylcholinein the brain helps nerve cells communicate witheach other[27]. Therefore, it is necessary to find
novel preventive and therapeutic neuroprotective agents. An increasing body of evidence indicates that oxidative stress
may be one of the initial changes that take place during the onset and progression of Alzheimer's disease [28], although
oxidative stresshasbeen suggested to be one of the key contributorsinthe pathophysiology of Alzheimer'sdisease [29]. It
is still unclear how the redox balance in the brain is affected and where the free radicals come from. Accordingly, the
importance of antioxidants as protection against oxidative stress is now a hot topic [30]. It is well documented that coffee
and tea arerichin polyphenols that have a clear effectiveness on oxidative stress [31]. The ways of preparationof teaand
coffee could affectthe drinkable extractof these two beverages. Therefore, the presentstudy wasundertakentoinvestigate
whether drinking coffee and teaas prepared by the Libyanway has a positive effect on protectingnerve celldamage related
totheincidence of Alzheimer's disease.

Onthe other hand, scopolamine hydrobromide isaverywidely used chemicaltoinduce Alzheimer'sdisease-like symptoms
in order to investigate and screen the potential anti-Alzheimer's disease remedies [13]. Scopolamine, a nonselective
antagonist of muscarinic receptors, blocks cholinergic signaling which leads to cognitive and memory dysfunction. Hence,
learning and memory impairment may occur [32]. Scopolamine has been found to increase oxidative stress and cause
disruptioninthe anti-oxidative defense system[33]. Numerousclinical studies have shown that oxidative stressisincluded
in the pathogenesis of Alzheimer's disease [34].

In this study, theresultsobtained from the openfield test on behavior and locomotor activity are significant with all treated
groups; incomparisontothe scopolamine group, moreover, inthe Object Recognition Test (ORT), exposure toscopolamine
for diminishing recognition capacity and episodic memory. The results showed that the exploration and discrimination
index decreased in the scopolamine group which may be due to an impairment of learning and recognition caused by
blocking muscarinic receptors, which have been responsible for disrupting learning and memory performance in animals
and humans [35], but pretreatment with coffee and tea protected animals, as it showed an increasein explorationtime to
the novelobject in comparison to the old object.

As the Morris Water Maze Test (MWMT) model demonstrated deficiency in reference memory and cognitive performance,
thetime spentinthetarget quadrantand crossing over the targetquadrant decreased significantly throughoutboththe one-
hour and 24-hour probetrialsin the scopolamine groupin comparisonto the treated group with coffee and tea. Indicating
improvement in reference memory that is normally correlated in Alzheimer's disease patients [36].

Active Avoidance Shuttle Box Test showed that the scopolamine group had a lower number of avoidancesto shock, where
tostayinthechambertoreceive the shock, butother groups(coffee,tea, and positive control) showed a significantincrease
inthe number ofavoidancesin comparisonto the scopolamine group. These resultsarein accordance withwhat has been
found previously, as polyphenols improved memory in Alzheimer's disease patients [37].

Further biochemical and histopathological tests were carried out to confirm what has been found in the scopolamine
model: asignificant risein Acetylcholinesterase (AChE), whichmight be related tothe prevalence of Alzheimer's disease by
increasing the breakdown of acetylcholine (Ach) [38]. A decreased level of Ach in the hippocampus was reported in
Alzheimer'sdisease patients[39]. So, from theresults of this study, the coffee and greentea groups showed that adecrease
in AChE activity (Figure 1) may influence the process of cholinergic transmission, producing deficitsinlearningand memory
performance and enhancing Ach activity [40].

The histopathological examination of the hippocampus of rat brain tissue showed a significant difference in cell integrity
betweenthe scopolamine group and the treated groups coffee and tea treatment decreased the disruption of the nucleus
of the cell and sheets of amyloid beta in comparison to the scopolamine group.

Therefore, theresults obtained from this studyindicatethe effect of administration of coffee and tea prepared bythe Libyan
technique onAlzheimer'sdisease-like symptomsinduced by scopolamine,related tovarious effects ofactive components
in coffee and tea [31]. In addition, found that caffeinated coffee has a more significant neuroprotective effect than
decaffeinated coffee; on the other hand, greentea had a more significant neuroprotective effectthanblack tea dueto the
fermentation method. Furthermore, in this study, the Libyan technique does not influence on the extraction of coffee and
tea components, as the methods of extraction mentioned earlier had an influence on the activity of these components.

Conclusion

This study gave us somewhat noticeable results for the benefit of drinking coffee and tea in our society to people who are
prone to Alzheimer's disease, but we still need more details about the mechanism of the effect of coffee and tea and the
extent of its protectionfor nerves. To fully understand coffee and tea constituentsin the numerousbiochemicalpathways
linked to neurologicalillnesses, moreresearch, in particularly clinicaltrials in humans, is needed. Future research should
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look at the control of neurological mechanisms, specific brain areas where neuronal failure occurs, bioavailability, and
dose for the best results with no toxicity or adverse effects when consuming coffee and tea.
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