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Abstract

Cognitive decline is a common consequence of aging, often leading to diminished quality of life.
Although conventional drug treatments, such as anticholinesterase inhibitors, are available for
managing cognitive decline, they are not always effective in older adults and may even induce
adverse effects. As a result, there has been growing interest in natural alternatives, particularly
traditional herbal medicines, for their potential cognitive-enhancing properties. Among these,
Rosmarinus officinalis (Rosemary) has gained attention due to its rich phytochemical profile, which
includes phenolic compounds, terpenoids, and flavonoids with notable antioxidant, anti-inflammatory,
and neuroprotective properties. This review explores the mechanisms through which Rosemary
supports brain health, such as by protecting neurons from oxidative stress, reducing brain
inflammation, and enhancing circulation. The cognitive benefits of Rosemary, including memory
improvement, increased concentration, and reduced stress, are highlighted through both scientific
studies and traditional uses. The review also discusses the potential therapeutic applications of
Rosemary in managing cognitive disorders and mental health. As interest in natural cognitive
enhancers grows, Rosemary presents a promising candidate for future research and application in
brain health.
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INTRODUCTION
Diminished cognitive function is a common result of aging and poses a significant risk to one’s
guality of life. Anticholinesterase and other drug treatments are available for cognitive decline;
however, their potential cognitive benefits are not necessarily evident in older subjects and some of
these drugs have been shown to induce negative neurocognitive effects in this age group [1].
Traditional herbal medicines have long been known
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to promote healthy aging, and recent research has
examined the cognitive-enhancing potential of
these medicines. A recent meta-analysis of 13
randomized controlled trials investigating herbal
treatments for dementia found that herbal remedies
were more effective than a placebo and at least as
effective as conventional therapies in improving
common cognitive performance measures [2].
Declining cognitive abilities are a typical aspect of
aging and pose a significant threat to overall quality
of life. Rosemary (Rosmarinus officinalis), an
aromatic plant widely used in cooking and
traditional medicine, has attracted attention in
recent years for its possible benefits in supporting
brain health and cognitive function. The plant
contains bioactive compounds that may have
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antioxidant, anti-inflammatory and neuroprotective effects, which are said to help improve memory,
concentration and overall cognitive performance [3, 4]. This review explores the scientific evidence
regarding Rosemary’s impact on brain health, highlighting its active ingredients, mechanisms of
action, and potential therapeutic applications.
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Figure 1. Rosemarry.

PHYTOCHEMICAL PROFILE OF ROSEMARRY
Rosemary (Rosmarinus officinalis) (shown in Figure 1) has a diverse phytochemical profile,

including:

1. Phenolic compounds: Carnosic acid is the main phenolic compound, but Rosemary also
contains other phenolic acids, such as caffeic acid, rosmarinic acid and salvianolic acid [5].

2. Terpenoids: Rosemary contains diterpenoids, such as carnosic acid and carnosol, and
triterpenoids, such as betulinic acid [4].

3. Flavonoids: Rosemary contains flavonoids, such as naringenin, eriodictyol, hesperidin,
vicenin-2, luteolin7-glucuronide, apigenin and luteolin [5, 6].

4. Essential oils: Rosemary essential oil contains alpha-pinene, 1,8-cineole, borneol, camphor,

camphene, Ppinene and limonene. The composition of the essential oil can vary according to
the vegetative phase of the plant and the bioclimatic conditions [6, 7]. Rosemary contains
volatile compounds, including terpenes, alcohols, esters, aldehydes, and ketones. Rosemary is
aromatic and therapeutic plant rich in phytochemicals, which are bioactive substances with
antioxidant and antibacterial effects.

MECHANISM OF ACTION
Antioxidant and Neuroprotective Effects
Carnosic Acid and Carnosol

Rosemary contains powerful antioxidants, such as carnosic acid and carnosol, which help protect
the brain from oxidative stress. Oxidative stress arises when there is an imbalance between free
radicals (unstable molecules) and antioxidants in the body, leading to cellular damage and potentially
contributing to neurodegenerative conditions like Alzheimer’s and Parkinson’s. Carnosic acid, in
particular, is recognized for its ability to safeguard neurons from oxidative harm and may even aid in
the repair of damaged neurons [1, 3].
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Protection Against Free Radicals

These antioxidants counteract free radicals in the brain, which can harm cells and contribute to
cognitive deterioration. By removing these harmful molecules, Rosemary helps maintain the health
and function of brain cells over time, potentially reducing the risk of age-related cognitive disorders
[4, 6].

Anti-Inflammatory Effects [5, 8, 9, 10]
Reduced Brain Inflammation

Chronic brain inflammation is linked to cognitive decline and neurodegenerative disorders.
Rosemary contains compounds, like rosmarinic acid, which possess strong anti-inflammatory
properties. These compounds help alleviate brain inflammation, thus lowering the risk of
neurodegenerative diseases, such as Alzheimer’s and dementia. By regulating inflammatory
responses, Rosemary aids in protecting the brain from the harmful effects of chronic inflammation.

Improves Memory

Inhibition of acetylcholinesterase has been shown to improve cognitive performance, particularly in
memory tasks, in animal models and human studies. Increasing the availability of acetylcholine can
improve cognitive abilities, such as memory, concentration and information processing.

Improving Circulation and Oxygenation

Improving blood circulation in the brain: Rosemary has been shown to improve circulation,
especially cerebral circulation. Enhancing blood circulation in the brain boosts the delivery of oxygen
and vital nutrients, both of which are crucial for optimal brain function. Better circulation can improve
mental clarity, focus and overall cognitive performance.

Rosemary Act on Various Cells
Rosemary essential oil has various biological activities and acts on multiple cells in the body. Here
are some of the cells and mechanisms affected by Rosemary:

Cells Affected

1. Neurons: Rosemary’s antioxidants and neuroprotective compounds (e.g., carnosic acid) may help
prevent neurodegeneration and improve cognitive function.

2. Cancer cells: Rosemary’s antioxidants and anti-proliferative compounds (e.g., rosmanol) may
inhibit cancer cell growth and induce apoptosis.

3. Immune cells: Rosemary’s immunomodulatory compounds (e.g., ursolic acid) may regulate
immune responses and reduce inflammation.

4. Endothelial cells: Rosemary’s vasodilatory compounds (e.g., rosmarinic acid) may improve blood
flow and cardiovascular health.

5. Muscle cells: Rosemary’s anti-inflammatory compounds (e.g., camphor) may relax muscles and
reduce pain.

Mechanisms of Action

1. Antioxidant Activity: Rosemary’s antioxidants neutralize free radicals, reducing oxidative stress.

2. Anti-inflammatory Activity: Rosemary’s compounds inhibit inflammatory pathways, reducing
inflammation.

3. Neuroprotection: Rosemary’s compounds protect neurons from damage and death.

4. Anti-cancer Activity: Rosemary’s compounds inhibit cancer cell growth, induce apoptosis, and
prevent angiogenesis.

5. Immunomodulation: Rosemary’s compounds regulate immune responses, reducing inflammation
and promoting immune function.

Biological Activities
1. Anti-inflammatory.
2. Antioxidant.
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Anti-cancer.
Neuroprotective.
Immunomodulatory.
Anti-microbial.
Anti-viral.
Anti-fungal.
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Rosemary’s bioactive compounds interact with various cells and molecular targets, contributing to
its diverse biological activities.

COGNITIVE BENEFITS OF ROSEMARY
Improves Memory
Improves Memory Retention

One of the well-studied cognitive benefits of Rosemary is its ability to improve memory. Rosemary
contains carnosic acid, a potent antioxidant that shields the brain from oxidative stress, which can
negatively affect memory and cognitive abilities. Research suggests that carnosic acid may also
stimulate brain activity related to memory [7].

Increase Long-Term Memory

Studies have demonstrated that inhaling the scent of Rosemary essential oil can enhance both short-
term and long-term memory retention. In fact, individuals exposed to the aroma of Rosemary oil
performed better on memory tasks compared to those who were not exposed. This suggests that
olfactory stimulation from Rosemary may activate brain areas involved in memory, particularly the
hippocampus [6].

Increased Concentration and Attention [11, 12]
Improve Mental Clarity

Rosemary has been shown to improve concentration and alertness. The active compounds in
Rosemary, including 1,8-cineole, are believed to stimulate brain regions associated with attention and
focus. This makes Rosemary a beneficial herb for activities that demand prolonged concentration and
mental effort, such as studying or work tasks.

Cognitive Performance

Research has shown that the smell of Rosemary can improve cognitive performance, especially in
tasks that require attention and concentration. A study published in the International Journal of
Neuroscience found that participants exposed to Rosemary oil performed better on tests of cognitive
function, including tasks involving concentration and attention. This suggests that oral consumption
and aromatherapy of Rosemary can improve cognitive alertness.

Reduced Mood and Stress [13, 14]
Reduces Anxiety and Stress

Mental health is crucial for cognitive function, and effectively managing stress and anxiety can
enhance cognitive performance. Rosemary has anxiolytic (anti-anxiety) effects, which can reduce
stress and improve mood. By reducing stress levels, Rosemary can indirectly improve brain function,
as chronic stress can negatively affect memory, concentration and overall cognitive health.

Mood Regulation

Rosemary’s calming effects have been shown to regulate mood, making it useful for managing
mental fatigue, stress and anxiety. It can also improve cognitive performance, since emotional well-
being is closely related to cognitive function.
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Rosemary and Memory Enhancement
Active Compounds in Rosemary and Improve Memory

Rosemary contains several bioactive compounds that are believed to have a direct impact on

memory and cognitive health:

e Carnosic Acid: This ingredient is a powerful antioxidant that helps protect the brain from
oxidative stress. Carnosic acid has demonstrated neuroprotective effects by supporting brain
cell survival and reducing free radical damage. It can also stimulate the production of
neurotrophic factors, such as brain-derived neurotrophic factor (BDNF), which are essential for
the growth and maintenance of neurons, ultimately enhancing memory and cognitive function.

e Rosmarinic acid: This antioxidant helps mitigate inflammation and oxidative damage in the
brain, both of which can contribute to cognitive decline. Chronic brain inflammation is a major
factor in neurodegenerative diseases, like Alzheimer’s, and rosmarinic acid has been shown to
inhibit this process, promoting brain health and boosting memory.

o Cineole (eucalyptol): A compound found in Rosemary; cineole has been linked to improved
cognitive performance. Research suggests that cineole can improve cognitive processing and
memory by affecting the brain regions responsible for these functions, particularly the
hippocampus, which is essential for memory formation and retrieval.

Rosemary Absorption and Memory

e Several studies have examined the effects of Rosemary essential oil inhalation on memory and
cognitive function. One of the most notable studies, conducted in 2003 by researchers at the
University of Northumbria, found that people exposed to the smell of Rosemary essential oil did
better in memory tests. This improvement in cognitive performance has been linked to the active
compounds in Rosemary, especially cineole, which can affect the hippocampus of the brain,
improving retention and memorization.

o Rosemary’s stimulating effect can improve concentration and alertness, which improves memory
retention.

Effect on Acetylcholine and Memory

Acetylcholine is a crucial neurotransmitter involved in memory and learning. It plays a key role in
communication between neurons and is particularly important in the hippocampus, the region of the
brain responsible for the formation of new memories. Some studies suggest that Rosemary may
enhance acetylcholine activity by inhibiting the enzyme acetylcholinesterase, which is responsible for
breaking down acetylcholine. By maintaining acetylcholine levels, Rosemary can potentially improve
memory formation and retention.

APPLICATIONS IN MENTAL HEALTH
Aromatherapy for Stress and Anxiety [15, 16]

Aromatherapy is a common use for Rosemary essential oil, whose aroma is believed to have a
calming effect on the mind and body. Certain studies indicate that inhaling Rosemary essential oil
may help lower cortisol levels (the stress hormone), which can aid in stress management.

Memory and Focus

Rosemary has long been linked to enhanced memory and cognitive performance. Research suggests
that compounds found in Rosemary, such as rosmarinic acid, may have neuroprotective properties,
potentially promoting brain function and memory retention. Some studies have shown that exposure
to Rosemary essential oil can improve memory, making it a potential aid in mental health conditions
that affect cognition, such as mild cognitive impairment or Alzheimer’s disease.

Improve the Quality of Sleep [16]
Poor sleep quality or sleep disturbances can have a significant impact on mental health,
contributing to anxiety, depression and stress. Rosemary, when used as an essential oil in
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aromatherapy, can help improve sleep quality and relaxation. The sedative effects of the herb can
promote better sleep by reducing stress and anxiety levels.

FUTURE DIRECTION IN ROSEMARY [4, 17, 18]

1. Medicinal Uses: Rosemary is gaining growing attention for its potential health benefits, including
its antioxidant, anti-inflammatory, and antimicrobial properties. Research into its use to improve
cognitive function, relieve stress, and aid digestion is ongoing. It may also be further explored in
the treatment of diseases, such as Alzheimer’s, as some studies suggest it may have memory-
enhancing properties.

2. Essential Qils: The demand for natural herbal products is growing, and Rosemary essential oil is
gaining popularity in aromatherapy, skin care, and wellness products due to its purported anti
stress and skin-soothing benefits.

3. Sustainable agriculture: With the growing demand for organic and sustainable plants, Rosemary
could become a key crop in sustainable agriculture. The drought tolerance makes it a good
candidate for cultivation in arid regions, reducing water consumption compared to other crops.

4. Genetic research: Advances in genetic modification or breeding can make Rosemary more
resistant to pests, diseases and changing weather conditions, helping to improve yields and
production efficiency.

5. Functional foods: As functional foods become more and more popular, Rosemary can be
incorporated into food products not only for taste, but also for its health benefits, such as
improving digestion, reducing inflammation or provide antioxidants.

CONCLUSIONS

In conclusion, improving brain health and cognitive functions through natural means involves a
holistic approach that includes a balanced diet, regular physical activity, mental stimulation, adequate
sleep and stress management. Nutrients, like omega-3 fatty acids, antioxidants, and vitamins, are vital
for supporting brain health, while physical exercise enhances memory, focus, and overall cognitive
function. Engaging in activities, like puzzles, reading, or acquiring new skills, can stimulate neural
pathways and boost cognitive resilience. Furthermore, practices, such as mindfulness and meditation
help alleviate stress and enhance mental clarity. Ultimately, adopting a lifestyle that incorporates these
natural methods can help maintain and even improve cognitive function throughout life, promoting
brain health and overall well-being.
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