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Abstract

Olive oil is a fundamental component and the main source iof fa¢ Mediterranian diet, a dietary pattern
that is considered as one of most healthy diet in the world. Qlivemtains high amount of MUFA and minor
components such as phenolic compounds and others. Phemofiowads have a lot of beneficial functions in the
body including its neuroprotection effects. Neurovascular disease whichtis id&h ischemic stroke has limitation
on its therapy choices. Current understanding of stroke pathogeresjsdmed the way for newer therapies through
neuroprotection approaches. Therefore, further studies regardingadligensumption and its mechanism of
neuroprotection is needed.
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1. Introduction

The Mediterranian diet is considered as one of the most healthy diet fmadtynbecausés ingredients that
is rich in antioxidants and anti-inflammatory nutrieft$. The Mediterranean diet is distinguished by a high
consumption of organic plants like fruits and vegetables, grains and nuitsy pod fish as the protein, and olive
oil as the main source of falt also include consuming less meat, eggs, animal fats, dairy products, and
discretionary foods that are not essentials for nutrition [2]. Therefores olivis a fundamental nutraceutical
componat in Mediteranian dietSeveral studies concluded that the Mediterranian diet could be beneficial for our
health by reducing the risk of several pathological conditions such as cardiavasclicerebrovascular diseases,
metabolic syndromes such as diabetes mellitus, cancers, and neurodegenerategf3liseas

Olive oil is made by mechanically extracting the fruit of Olea europedteéd mainly composed by glycerol
fraction with the percentage 80-99% and non-glycerol fraction with the percentage off3#4]. Oleic acid is
one of mono unsaturated fatty acids (MUFA) tfhatrays70-80% of fatty acids present in olive oil. High amount
of MUFA has great nutritional implications and effects on oxidative stability in 6]IsThere are also minor
components contained in extra virgin olive oil, for examples, hydrooarbtocopherols, phytosterols, and
phenolic compounds [6]The main antioxidant components of virgin olive oil are phenolic compoand
carotenoids. This could imply that the benefits of olive oil are not orgytalits fatty acids, but also due to its
phenolic compounds which act as an antioxidant [4]

There are simple phenolic compounds like gallic, vanillic, coumaric arfdiccafcids, tyrosol and
hydroxytyrosol in olive oil. The others are™ complex compounds dikeoiridoids  (ligstroside and oleuropein),
and the lignans (pinoresinol and l-acetoxypinoresinol) is alsofgditeoil [4]. Thesehave been widely
identified as beneficial compounds that can effects the body in favorable way, esplecatiyjumed in a long
term [7]. Neuroprotective function is one of the most important function of gltecompounds. It has been
reported that olive polyphenols effect the reduction of neuroinflammgg&on

Neurovascular diseasdall into two categories, they either limit cerebral blood flow or cause bleeding within
the brain vesselsStroke is characterized as a neurolabiteficit associated with acute focal central nervous
system (CNS) injury from vascular causes, including intracerebral hemorriagje gubarachnoid hemorrhage
and cerebral infarction [9Thrombosis, embolism, systemic hypoperfusarany kind of accidents which results
in restricted blood flowof the brain could cause ischemic stroke and resulting in insufficient sappkygen
and glucose that support cellular brain homeostasis [10]. AccordWWiHt® Global Health Estimate 2019 data,
stroke wih death rate of 11% is the second cause of death in the world. It alsahgdheause of disability in
the world [11]

The main goal of ischemic stroke management are revascularization and limitatioorafasgmeuronal

injury [12]. Currently, there are two primary options for ischemic stroke therapy, tdmtholysis and
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endovascular thrombectonwith intravenous administration of tissue plasminogen activatBA)r{13]. With
limitation of its therapy choices, current understanding of stroke patles has also opened the way for newer
therapies through neuroprotection approaches. Neuroprotection approaches strategies or combinations
which canantagonize, disrupt, or slow down the sequence of biochemical and moleculaitieatewtt result in
injury and ischemic damages that are irreversible [14]. These therapiebywoiddulating the excitatory amino
acid system, controlling calcium influx, working as metabolic activators, anti-edgerds, antioxidants, anti-
apoptotic agents, and leukosine adhesion inhibitors @B}e oil have been considered as a neuroprotective
nutraceutical for use in the prevention and treatment of ischemic braip éhja to its antioxidant properties and
antiapoptotic abilities [16]This paper provides review on the beneficial neuroprotective agents of olive oil in
neurovascular disease such as ischemic stroke.

2. Methods

The Pubmed database was searched up to January 2023 using the the keyword “olive oil”, “Mediterranian
diet”, “phenolic compounds”, “neurovascular, ‘neuroinflammation”, “cerebrovascular”, “stroke”. We also used
our criteria for inclusion in choosing references. Critefiinclusions are as follows: (1) Written in english; (2)

full-length in a peer-reviewed journal; (3) directly addressed the topic &f oli\and its neuroprotective agents.
3. Results

During ischemic stroke, cerebral blood flow is interrupted, making the brainsbelts on the glucose and
oxygen they needed to function, causing adenosine triphosphate (ATR) faky[17]. ATP failure prevents
plasma membrane Ca2+ ATPase from maintaining the normally low intracellular calcium tcatrmencells
then will produce adenosine biphospate (ADP) as new source of energy. Higghdentracellular calcium,
sodium, and adenosine diphosphate (ADP) cause mitochondria to predatieer oxygen species (ROS) which
excessive accumulation leads to a condition called oxidative stress and cause mellrdaalaged [18]

There are reports that have shown olive polyphenols act against oxidativarstresis tissues due to its
antioxidant components through various mechanisms. Hydroxptyaod oleuropein has shown a strong radical-
scavenging activity by exhibiting direct scavenging effect on syjagleranion production in vitro [19]. Another
study reveals that virgin olive oil can avoid cell death by reducing NQuptiodi, brain prostaglandin E2, and
lipid peroxidation as the effect of glutathione concentration upregulation [20]

Consumption of virgin olive oil 30 days prior to MCAO in mice also hasfett on lipidomics content in the
brain. Virgin olive oil increases brain phosphatidylcholine, triglycerides, cholester®d asttrcholesterol, and
cerebroside levels. It consumptions also decreases ceramide levels which high levéisloceldpoptotic cell
death in the brain [21]22].

Virgin olive oil pretreatment can reduce infarction volume, brain edema, BB&d brain barrier)
permeability, and neurobehavioral deficit scores in animal models of stroke folbyweperfusion [23]. Similar
result also found in another study, oleuropein exerts neuroprotective dayiveégucing brain infarct volume and
improving neurobehavioral function after ischemic-reperfusion cerebralyimurats. Quantitative analysis
showed that OLE treatment significantly decreased caspase-3 and work as apmatieapgent. In addition,
oleuropein exhibits an antiapoptotic effect by increasing the Bcl-2/Bax ratio. op&ar increass Bcl-2
expressin, a prosurvival agent, and decreaBax expression which is an apoptotic agent.[24]

4, Conclusion

Olive oil has a potent neuroprotective effect on neurovascular disease such agistioém due to its fatty
acid and phenolic compounds. lIts fatty acid has effects on brain lipidevhick inhibit apoptotic pathway.
Phenolic compounds of olive oil act as antioxidant and antiapoptotic agehtemgroofed its ability to be a
new therapeutic agent for ischemic stroke condition. Olive oil consumption bafafter ischemic stroke
incidence has the ability to reduce cell damage. However, the more effective eliag ofl consumption as pre-
treatmentor treatment is not yet known. Different mechanism of olive oil neuroprotectieetafeeds to be
studied. Further studies on other olive oil componets is also needed.
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