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Abstract
Red palm oil (RPO) possesses therapeutic properties due to its high antioxidant potential
and can serve as a natural treatment for various diseases, including cardiovascular
diseases, chronic illnesses, skin issues and diabetes. While existing research has
largely focused on the commercialization and application potential of RPO in specific
sectors, this review aims to highlight its antioxidant, anti-inflammatory, and anti-cancer
properties, and to outline potential strategies for utilizing RPO to improve men’s health
in the future. We analyzed the physiological therapeutic roles of RPO, emphasizing
its use as a natural therapeutic agent, particularly in the treatment of cardiovascular
diseases, chronic conditions, myocardial infarction, and hyperthyroidism. Additionally,
we focused on the antioxidant, anti-inflammatory, and anti-cancer effects of RPO.
The review concludes that further research is needed to explore RPO’s physiological
and pharmacological roles, especially as an antioxidant, anti-inflammatory, and anti-
cancer agent, to better understand the pharmacological mechanisms underlying disease
inhibition.
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1. Introduction

Men’s health issues have typically been studied around car-
diovascular disease, metabolic syndrome such as obesity, hy-
pertension, hyperlipidemia, and type 2 diabetes and hormonal
changes such as fatigue, loss of muscle mass, and decreased
libido due to a decrease in the male hormone testosterone [1–
3]. However, men’s irregular lifestyles and dietary patterns
centered around smoking and alcohol have led to a new men’s
health risk: oral health problems [4]. As such, oral problems
in men can be a health risk, as they can lead to oral cancer,
in addition to the major health problems men face [5]. Men
are more likely than women to smoke, drink alcohol, and lead
stressful lifestyles that contribute to periodontal disease. This
can be an indicator of how risky a man’s oral health status is
[6]. Men have a higher incidence of periodontal disease than
women, which is associated with lower dental visits. This
makes the prevention and management of men’s oral health
very important [7].
Red palm oil (RPO) is a processed form of crude palm

oil that has several health benefits, including anti-cancer ef-
fects, retention of β-carotene and vitamin E, prevention of
vitamin A deficiency, and promotion of heart health [8]. RPO
contains both saturated and unsaturated fatty acids, such as
palmitic, stearic, myristic, oleic, linoleic, and linolenic acids
[9]. These components, along with its rich antioxidant, anti-
inflammatory, and anti-cancer properties, position RPO as
a potential therapeutic agent for various health conditions.

Research has shown that RPO may offer protective effects
against fevers, hemorrhaging, hyperlipidemia, diabetes, and
the adverse effects of chemical ingestion [10]. It is a rich
source of phytonutrients that can prevent vitamin A deficiency
and provide a natural source of carotenoids. Also, it is cur-
rently the focus of nutritional and toxicological studies [11].
Consumption of RPO has been shown to stabilize the func-

tion of the heart in hypertensive conditions and have a positive
effect on the prevention and mitigation of cardiac oxidative
stress [12]. RPO-fed mice showed increased expression of
superoxide dismutase (SOD1, SOD2), glutathione peroxidase
(Gpx), and activated nitric oxide synthase (NOS). This led to
reduced elevated blood pressure and total NOS activity index,
decreased mitochondrial SOD2 expression, and improving the
relaxation function of the heart [13]. RPO is a potent antioxi-
dant that is particularly beneficial to men’s health. Pathologic
inflammation results in oxidative stress, leading to an im-
balance in antioxidants and subsequent cellular damage [14].
Therefore, it is essential for men to include RPO in their diet.
Skin diseases, which are associated with oxidative stress, are
of particular concern for men [15]. Numerous studies have
highlighted the importance of antioxidants in combating oxida-
tive stress in various diseases, such as cardiovascular disease,
diabetes and Alzheimer’s disease, which predominantly affect
men [16]. The antioxidant mechanism of vitamin E, with its
lipophilic and radical-scavenging properties, plays a crucial
role in protecting men’s health against oxidative stress [17].
As a natural source of vitamin E and β-carotene, RPO can
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be utilized as a functional food tailored for men, offering a
positive impact on their health and productivity through the
provision of high-quality snacks, food groups, and meals [18].
Vitamin E constitutes 30% tocopherol and 70% tocotrienols

in RPO. These components are highly effective against ox-
idative stress, lowering cholesterol, preventing cancer, and
protecting against atherosclerosis. Extensive research has been
conducted on its nutritional and health benefits [19]. Besides,
its potent antioxidant propertiesmake it an excellent addition to
anti-ageing skincare products, especially those targeting skin,
breast, and other cancers [20]. RPOs are being investigated
commercially for use in cosmetics to prepare nanoemulsions.
Attempts to produce vitamin E nanoemulsions using natural
canola oil and replacing nonionic surfactants with natural ones
for developing of food-grade blended surfactants [21]. The
study found that vitamin E provided nutritional benefits and
oxidative stability, and the optimal particle size for stability re-
sponse was 150.10 nm with a value of 0.338 [22]. The yellow-
orange discolouration of the skin could be due to malaria or
hepatitis. However, if the levels are still normal, the cause
of the jaundice could be an abnormal level of beta-carotene
in the serum. This condition may occur due to low beta-
carotene levels resulting from insufficient intake of RPOs, akin
to localized pigmentation on the palms and soles of the feet
[23].
The relationship between RPO and cardiovascular disease

(CVD) is being studied extensively, with a focus on oxidative
stress as a major contributor to global mortality. Increased
oxidative stress is believed to be a common factor in various
diseases [24, 25]. Therefore, removing oxidative stress is
recommended as a nutritional dietary strategy to prevent CVD
[26]. RPO contains carotenoids that are powerful dietary
anticancer agents, and the active ingredient in vitamin E is
a potent inhibitor of cholesterol biosynthesis [27]. Vitamin
E also has anti-cancer and anti-thrombotic properties and is
being studied as a dietary supplement for health promotion
[28]. Moreover, vitamin A derived from RPO plays a crucial
therapeutic role in maintaining men’s eye health [29]. Vitamin
A deficiency can lead to blindness, a significant global public
health issue that affects men as well. Adequate intake of
vitamin A from RPO is effective in preventing this deficiency,
making it essential for men to regularly consume non-fried
RPO. However, the presence of β-carotene can impact the
appearance or taste of purified RPO,which is costly to produce.
To address this, fortified RPO with retinyl palmitate is being
explored as a viable option to enhance vitamin A intake in
purified RPO, ensuring men receive the necessary nutrients for
optimal eye health [30].
Several studies have confirmed that RPO in sealed bottles re-

mains stable against light, oxygen and temperature, preserving
its quality and potency. These studies have also demonstrated
that RPO provides significant antioxidant benefits, such as pre-
venting auto-oxidation and photo-oxidation, without altering
the oil’s fatty acid composition, vitamin E or carotene levels
over a period of four months [31]. RPO stands out as one
of the most successful natural antioxidant products, showing
considerable promise in promoting men’s health by reducing
inflammation, modulating oxidative stress, and preventing vi-
tamin A deficiency [32]. Researchers are increasingly fo-

cusing on the commercialization and application of RPO in
targeted sectors relevant to men’s health. This review will
emphasize the therapeutic use of RPO specifically for men,
detailing its antioxidant effects as demonstrated by biological
experimental studies. We will explore RPO’s antioxidant,
anti-inflammatory, and anti-cancer properties, and discuss the
future strategic direction for leveraging RPO in men’s health
promotion.

2. General properties and therapeutic
efficacy of RPO

2.1 Physical and chemical characteristics of
RPO
Palm oil, the second most commonly consumed vegetable oil
worldwide, is obtained through the cultivation and production
of red palm fruit, with meticulous agricultural practices being
crucial for maximizing yield [33]. The extraction process
typically yields about 20–22% oil from the fruit [34]. This
oil benefits men’s health by lowering cholesterol, providing
antioxidants like vitamin E and β-carotene, and reducing the
risk of thrombosis, atherosclerosis, and high blood pressure
[35]. RPO, rich in β-carotene and vitamin A, may also protect
against cancer and chronic illnesses common inmen [36]. RPO
is rich in antioxidants, including carotenoids, tocopherols,
lycopene, tocotrienols, squalene, saturated and unsaturated
fatty acids, and co-enzyme Q10. Alpha and β-carotenoids
account for 90% of total carotenoids in RPO [37]. RPO
can also help manage chronic liver diseases by flexibly reg-
ulating oxidative stress and down-regulating macrophage and
monocyte inflammation parameters. This was demonstrated
through RPO supplementation, which contains naturally fat-
soluble tocopherols, tocotrienols, and carotenoids. A study of
60 children with genotype 1 hepatitis C virus (HCV) cirrhosis
A/B found that only eight weeks of oral vitamin E or RPO
treatment had a significant effect [38].
The most abundant natural source of carotenoids is RPO

from Elaeis guineensis, which is commonly used as a cooking
oil in India. This host detoxification system plays a crucial
role in preventing cancer by guarding against chemical car-
cinogens [39, 40]. Vitamin A, a fat-soluble micronutrient,
acts as an antioxidant and regulates oxidative stress, thereby
preventing cancer development. Carotenoids, like vitamin A,
also contribute to this protective mechanism. Supplementation
with vitamin A and carotenoids is critical for the prevention
and treatment of breast cancer, the most common malignant
tumour in women. Vitamin A and carotenoids have cancer-
fighting mechanisms and have been linked to genetic variants,
cancer, and other diseases [41]. Vitamin A, including retinol
and retinoic acid, comes in various forms and is essential for
immunity and vision. Retinoids, on the other hand, regulate
the growth and differentiation of many cell types in the skin
and have anti-inflammatory wound-healing properties [42]. β-
carotene is a major source of retinol and plays an important
role in cystic fibrosis (CF) antioxidants. The daily intake of
RPO has positive effects on CF patients due to its baseline
intervention of carotenoids, retinol, and α-tocopherol for ~1.5
mg of β-carotene [43]. β-carotene also acts as an adjuvant to
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increase the efficiency of therapeutic use, promoting the heal-
ing of duodenal ulcers and allowing for the storage of adequate
serum concentrations of retinol. Therefore, it is encouraged to
use β-carotene in combination therapy for patients [44].
The relationship between palm oil and CVD has been stud-

ied extensively. As a dietary supplement, palm oil has been
found to lower serum cholesterol and prevent CVD, which
is the leading cause of death worldwide. However, recent
research has shown that RPO is effective in aiding cardiac
recovery from ischemia-reperfusion injury. Dietary supple-
mentation is considered to have high potential in treating car-
diovascular health and forms an essential part of modern diets
[45]. RPOs have the potential to act as natural antioxidants
in cardiovascular disease by reducing oxidative stress and
promoting nutrient utilisation efficiency. It is particularly
significant as a dietary fat for health promotion as it can
activate enzymes of liver drug metabolism and improve men’s
quality of life [46, 47].
Demonstrated six weeks of dietary supplementation

with RPO restored myocardial phospholipid and cyclic
adenosine monophosphate/cyclic guanosine monophosphate
(cAMP/cGmp) levels, cardiac function, and improved
cholesterol in rats [48]. Cholesterol has been linked to
heart attacks, and it increases the heart’s sensitivity and
causes damage. Researchers have found that in Wistar
rat animal models, taking RPO supplements can improve
cardiac function and prevent cardiac injury by enhancing
pro-survival kinases, anti-apoptosis, and nitric oxide/cyclic
guanosine monophosphate (NO/cGMP), thereby reducing
cardiac sensitivity [49]. RPO dietary supplementation also
affects myocardial infarct size by regulating the relationship
between RPO diet-induced matrix metalloproteinase-2
(MMP2) activity and protein kinase B/ras-related C3
botulinum toxin substrate (RAC)-alpha serine-threonine
protein kinase phosphorylation. A study conducted on male
Wistar rats revealed that taking RPO supplements for 5 weeks
significantly reduced MMP2 activity and was more effective
in reducing myocardial infarct size than sunflower oil (SFO)
[50].
Liver disease is a major health concern that affects the

quality of life of many people. The consumption of hepatic
RPO has been shown to have a significant effect on liver
disease lesions. Appropriate dietary interventions and food
supplements are necessary for people with liver disease to
prevent complications and the progression of the disease [51].
Skin changes are a characteristic phenomenon of liver disease
caused by cirrhosis. This is a characteristic phenomenon of
pathological processes. This medical condition, known as a
hormonal disorder, is caused by liver damage and can result
in various symptoms such as vascular changes, gynecomastia,
axillary and pubic bone loss, nail changes, melanoma, or
jaundice [52]. Additionally, studies have shown that consum-
ing RPO for 15 weeks reduced blood pressure elevation in
hypertensive rats, decreased heart size, and attenuated aortic
media thickness. This suggests that RPO may be benefi-
cial in protecting the cardiovascular system by preventing the
development of hypertension [53]. Additionally, RPO can
help prevent the worsening of glucose and lipid metabolism
in hyperthyroidism. It also has a positive impact on blood

glucose and lipid metabolism. The supplementation of RPO
for 7 weeks did not cause an increase in serum cholesterol
levels in male Wistar rats induced with hyperthyroidism (1
g/kg body weight/day). This indicates that RPO can be used as
a potential treatment for hyperthyroidism [54]. Additionally,
increased levels of glutathione in the liver indicate the positive
role of RPO in promoting health. Table 1 (Ref. [38, 43, 48, 50,
53, 54]) shows an experimental example of RPO being used as
a health promotion treatment.

2.2 Antioxidative properties of RPO
The antioxidant effects of RPO have been studied, and it
has been found that it is more effective than regular palm
oil. Moreover, RPO is stable against light, oxygen, and
temperature, making it a strong antioxidant. Studies have
shown that there is no degradation of vitamin E or carotene
particularly in RPO, and is effective against auto-oxidation
and photo-oxidation evaluations [55]. Furthermore, RPO’s
carotenoid content remains stable even after prolonged
storage, indicating its suitability for long-term use [56].
Studies have also shown the effectiveness of RPO in
managing complications arising from diabetes. RPO
has antioxidant potential and has been found to improve
superoxide dismutase (SOD) and plasma oxygen radical
absorbance capacity (ORAC) in diabetes-induced rats after
7 weeks of treatment [57]. A study by Loganathan et al.
[58] found that in 53 high-risk, abdominally overweight
subjects, a 6-week diet including 45 g/day of red palm oil
(RPO) significantly reduced low-density lipoprotein (LDL)
levels and pro-inflammatory markers like tumor necrosis
factor-beta (TNF-β), interleukin-1 beta (IL-1β), C-reactive
protein (CRP), high-sensitivity C-reactive protein (hsCRP),
soluble intercellular adhesion molecule (sICAM) and soluble
vascular cell adhesion molecule (sVCAM). The reduction in
oxidized LDL highlighted RPO’s potential for cardiovascular
protection through its antioxidant properties. Inhibition of
LDL cholesterol oxidation may protect against CVD health,
a major health concern in men, due to RPO’s antioxidant
activity [59].
In tests that measure the stability of antioxidants, RPO

has been found to have a slower depletion of antioxidants
compared to conventional palm oil due to its higher content
of tocopherols/tocotrienols. The antioxidant effect of RPO is
strong, and it is more stable than phenols due to lipid regenera-
tion by tocopherols/tocotrienols of carotene radicals [60]. The
antioxidant properties of RPO can also be seen in the reduction
of oxidative stress-induced sperm damage in male Wistar rats
(n = 54). Reactive oxygen species (ROS) can interfere with
the preservation of fertility in males, but a diet supplemented
with RPO for 60 days resulted in elevated SOD concentrations,
catalase (CAT), dichlorofluorescein (DCF), and glutathione
(GSH) levels. RPO appears to protect males from the adverse
effects of ROS, which may have positive consequences for
fertility preservation [61]. Also traditionally, RPO has been
utilized as a reproductive supplement or fertility enhancer,
contributing to the natural treatment of male libido, semen
quality, and hormonal balance [62]. Vitamins B, C, A and
E, along with minerals such as Mg, Se, Zn, Cu and Fe, as
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TABLE 1. RPOs as therapeutic agents for health.
The related diseases Compounds

responsible for
biological activity

Method Result References

Chronic disease Elaeis guineensis Vitamin E or RPO control
experiment

RPO modulates oxidative
stress and downregulates
macrophage and monocyte
inflammatory parameters

Catanzaro et al.
[38]

β-carotene CF 16-subject trial, 8 weeks of
RPO (~1.5 mg of
β-carotene per day)

Increased plasma
β-carotene, retinol, and

α-carotene

Sommerburg et
al. [43]

RPO Supplement Cardiovascular
disease

Diet of a cholesterol rat
model for 6 weeks

Reduce cholesterol, restore
heart function, and improve
myocardial phospholipids

Esterhuyse et al.
[48]

RPO, SFO Myocardial
infarction

5-week diet of Wister male
rat model

Reduced myocardial infarct
size and MMP2 activation
in the RPO dietary group

Bester et al. [50]

RPO High blood pressure,
cardiovascular

disease

Rat model of 15-week RPO
intake

Reduced aortic media
thickness, reduced heart size

Boon et al. [53]

RPO Hyperthyroidism RPO diet induced
hyperthyroidism in rats for

7 weeks

Increases glutathione and
regulates blood sugar and

lipids

Rauchová et al.
[54]

RPO, red palm oil; CF, Cystic fibrosis; SFO, sunflower oil; MMP2, matrix metalloproteinase-2.

well as essential unsaturated fatty acids like linoleic acid and
oleic acid, are employed as effective therapeutic agents and
supplements for the treatment of male infertility. Addition-
ally, amino acids such as lysine and arginine, along with
phytochemicals like polyphenols, flavonoids, triterpenes, and
steroids, are considered key factors contributing to the efficacy
of these treatments [63]. Also inmen’smetabolic disease, RPO
has been shown to regulate fat metabolism and improve insulin
resistance, which may have a positive impact on systemic
health as well as oral health [64]. SOD is an enzyme that plays
a crucial role in antioxidant defence against oxidative stress
in the body and may be a good therapeutic target. It treats a
wide range of physiological and pathological conditions, in-
cluding inflammatory diseases, cancer, cystic fibrosis, tongue
hemorrhage or aging, rheumatoid arthritis, neurodegenerative
diseases, and diabetes [65].

2.3 Anti-inflammatory efficacy of RPO

RPO is rich in nutrients, consisting of approximately 49–50%
saturated fats, 37–40% monounsaturated fats, and 10–11%
polyunsaturated fats. The primary fatty acids are palmitic
acid (44–45%) and oleic acid (37–40%) [66]. RPO also
contains 500–700 ppm of carotenoids, with β-carotene (55–
60%) being the most abundant [67]. Additionally, RPO is
a significant source of vitamin E, including both tocopherols
and tocotrienols, with concentrations ranging from 600 to 1000
ppm. This composition makes RPO a potent antioxidant with
potential health benefits [68]. Palm oil is rich in tocotrienols
(T3s), which is a form of vitamin E that has been found to
have potent anti-inflammatory effects. T3s have been shown to

possess antioxidant and anti-inflammatory properties that are
comparable to or even better than tocopherols (Tox), another
form of vitamin E. T3s can be used to treat various inflam-
matory diseases, such as cardiovascular disease, stroke, and
cancer, by reducing oxidative stress, melanin production, and
skin damage. They also inhibit the release of inflammatory
mediators, making them a beneficial nutritional supplement
with no side effects in some clinical studies [69]. Inflammation
is a natural response of the adaptive immune system, but
excessive or chronic inflammation can lead to various diseases,
such as autoimmune or auto-inflammatory diseases, neurode-
generative diseases, or cancer. Therefore, the development of
anti-inflammatory drugs is crucial in the prevention of these
diseases and cancer [70]. Natural anti-inflammatory drugs
derived from traditional sources are safe and effective without
causing damage to the neural mechanisms of the men’s body.
In contrast, anti-inflammatory drugs derived from chemical
mixtures may cause side effects that need to be addressed.
Therefore, the use of traditional natural anti-inflammatory
compounds is highly recommended [71]. RPO has been found
to reduce asymptomatic breast inflammation among women in
rural Tanzania. This reduction was accompanied by changes in
breast milk concentrations of anti-inflammatory cytokine IL-8
and transforming growth factor-beta 2 (TGF-β2), as well as
a decrease in the sodium-to-potassium ratio after RPO supple-
mentation. Increased dietary intake has been shown to improve
subclinical breast inflammation [72]. In maleWistar rats, RPO
administered at a dose of 200 µL/day for 28 days reduced
the activities of alanine aminotransferase, aspartate amino-
transferase, alkaline phosphatase, and γ-glutamyltransferase
in serum. This suggests an antioxidant effect of RPO. RPO
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decreases the activities of alanine aminotransferase (ALT), as-
partate aminotransferase (AST), alkaline phosphatase (ALP),
and gamma-glutamyl transferase (GGT) in serum, which binds
to malondialdehyde (MDA), an indicator of oxidative damage
in the liver, and reduces levels of inflammatory cytokines such
as interleukin (IL)-1β, IL-6 and TNF-α [73]. Cytokines can be
controlled using biological anti-inflammatories, recombinant
cytokine receptor antagonists, or nutrients. Experiments have
shown various anti-inflammatory effects in rheumatoid arthri-
tis, inflammatory bowel disease, psoriasis and asthma. The
substrate properties of cytokines can affect their production
and action in a variety of signalling pathways. Changes in fatty
acid composition regulate eicosanoid production and protein
kinase C activation [74–76].

2.4 Anti-cancerous properties of RPO

Vitamin E found in RPO consists of three groups tocopherols
(α-, β-, γ-TP) and unsaturated tocotrienols (TT). RPO
contains approximately 50% saturated fatty acids and
50% unsaturated fatty acids, which play a significant
role in its health benefits. Clinical trials have shown that
vitamin E exhibits various biological activities, including
antioxidant, anti-inflammatory, anti-cancer, neuroprotective,
dermatoprotective, cognitive, bone health, life extension
and plasma cholesterol-lowering effects [77]. Tocotrienols,
in particular, are recognized for their potent antioxidant,
neuroprotective, cholesterol-lowering, and anti-inflammatory
properties. It has been confirmed that tocotrienols can reduce
the metastatic and angiogenic properties of various cancer
cells and are being studied for strategic use in targeted therapy
when combined with natural compounds with anticancer
activity. A combination of sesamin, epigallocatechin gallate,
resveratrol, and ferulic acid has been shown to have synergistic
anti-tumor effects on cancer cells as part of an anti-cancer
strategy [78]. Vitamin E is considered a potential cancer
treatment due to its safety profile, with its anticancer effects
primarily attributed to tocopherols (TOCs) and tocotrienols
(TTs). Among them, γ-TTs and δ-TTs have shown the highest
anti-cancer activity by targeting molecular pathways involved
in cell cycle inhibition, apoptosis, autophagy induction, and
the inhibition of invasion, metastasis, and angiogenesis [79].
Additionally, the β-carotene found in RPO serves as an
essential protective factor against oral cancer and can be an
economic source of non-toxic beta-carotene for developing
countries, particularly in alleviating oral leukoplakia in
tobacco users. For example, in a study conducted in Kerala,
India, individuals chewing betel quids were given β-carotene
(180 mg/week) and vitamin A (100,000 IU/week) or vitamin
A alone (200,000 IU/week), which suppressed leukoplakia
development, regulated ROS production, and reduced cancer
incidence [80]. Furthermore, delta-tocotrienols, derived from
the tocotrienol-rich fraction of palm oil, have been shown
to be effective against metastatic prostate and breast cancer,
making them useful in identifying molecular targets in tumor
cell cultures [81].

3. Potential antioxidant and therapeutic
roles of RPOs and their health
benefits

Palm oil is a type of fatty oil that is widely used in the food
industry. It contains several bioactive components, including
fatty acids, carotenoids, vitamin E, and phenolic compounds,
which have a significant impact on men’s health. RPO, in
particular, has been found to offer various health benefits, such
as anti-diabetic, cardioprotective, anti-inflammatory, and anti-
thrombotic effects, when consumed in small amounts daily.
This makes it a promising alternative to other types of fats
[82]. Natural products, like palm oil, are being investigated
for their potential therapeutic properties. They contain po-
tent antioxidants, anti-apoptotic, and anti-inflammatory com-
pounds that can be utilized to develop new disease treatments
[83, 84]. Palm oil is a natural oil that is effective in lipid-
based formulations and drug delivery. It contains tocotrienols,
tocopherols, and carotene, which provide a combination of
phytonutrients and triglycerides for improved bioavailability
and solubility in drug applications. Palm oil is versatile in
drug design and delivery, providing dynamic behavior and
benefiting multiple formulations and drug delivery systems
[85]. RPO is a natural antioxidant that has the potential to
reduce oxidative stress, making it a useful treatment for pa-
tients with cardiovascular disease, cancer, and chronic diseases
by improving their oxidative status [86]. RPO has various
benefits for men’s health. It is known to improve men’s well-
being and quality of life nutritionally, physiologically, and
biochemically [87]. RPO is a great source of vitamin A and
β-carotene, especially for children. Adding vitamin A and
β-carotene to biscuits makes them trans-fatty acid-free and
rich in antioxidants, making them a great snack for kids. In
South Africa, a study conducted on 437 elementary school
children demonstrated the positive effects of serum retinol
treatment [88]. These are shown in Table 2 (Ref. [82, 85–
89]). Isomerized red palm oil (IRPO) is a safe and cost-
effective alternative to food fortification with retinyl ester
fortifiers, and it is recommended for use in food-based and
alternative medicines in developing countries with endemic
diseases or vitamin A deficiency [89]. Interesterified-RPO as a
therapeutic agent has physiological effects on lipid hemostasis
in high-fiber patients, altering the serum cholesterol response.
In 59 high-fiber patients, the application of RPO affected
low-density lipoprotein cholesterol (LDL-C) responsiveness.
Tissue plasminogen activator antigen was reduced by four
weeks of RPO application, and a mechanistic effect of the non-
glyceride component was demonstrated, suggesting an effect
of RPO on lipid, hemostatic, and fibrin network properties
[90, 91].

4. Conclusions

Current research has primarily focused on the application of
RPO (red palm oil) in food products, supplements, and cosmet-
ics. However, there is a pressing need to expand these efforts
into pharmacological research to thoroughly explore RPO’s
potential as a natural antioxidant therapeutic agent, especially
in the context of men’s health. With its high concentrations of
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TABLE 2. The role of RPO as an antioxidant, anti-inflammatory, and anticancer agent.

The role of RPO Study subjects Method Result References

Anti-inflammatory,
antithrombotic,
antidiabetic,
antioxidant,
cardioprotective

Palm oil, RPO, plam
olein, palm stearin

Literature review,
comparative research,
processing technology

analysis

RPOs are more stable than
vegetable oils and could
help extend life May

develop into a healthy fat
substitute

Sulaiman et al.
[82]

RPOs help solve
the problem of drug
water solubility
in lipid-based
formulations,
including bioactive
substances such
as tocotrienols,
tocopherols,
carotenes, etc.

The various
components of RPO

tocotrienols,
tocopherols,
carotene, etc.

Review studies on the
design and effectiveness of
RPO formulations and drug
delivery systems Analyze
the mechanisms by which
formulations containing
palm oil improve the
bioavailability and
solubility of drugs

RPOs can play an important
role in lipid-based

formulations and drug
delivery systems,

particularly contributing to
improving the

bioavailability and
solubility of drugs

Efendy Goon et
al. [85]

Antioxidant,
oxidative stress
modulation,
improved blood lipid
levels, and reduced
total cholesterol
levels

Adult male with
dyslipidemia

Randomized, double-Blind,
controlled clinical trial
Experimental group:

consume dried bread with
RPO added Control group:

consume dried bread
without RPO added

Potential to be used as a
healthy snack, with no
adverse effects on

biomarkers of oxidative
stress

Harianti et al.
[86]

Antioxidants, cardio-
vascular health

Patients with
cardiovascular

disease, cancer, and
other chronic
conditions

Literature review RPOs have protective
effects against

cardiovascular disease and
oxidative stress-related
conditions, and provide a
range of health benefits,
including lowering

cholesterol levels, inhibiting
oxidative stress, and
inhibiting blood clot

formation

Oguntibeju et al.
[87]

Improved serum
retinol

Randomized trials Study subjects were
randomized into three

groups

RPO has been shown to
improve vitamin A

deficiency RPO is trans
fat-free and rich in

antioxidants to address
vitamin A deficiency

van Stuijvenberg
et al. [88]

Boost Vitamin A,
prevent Vitamin A
deficiency

Lactating mothers,
infants, and children
with vitamin A

deficiency without
clinical features

Different feeding trials and
dietary experiments

Incorporating RPOs into
diets at the household level

or adding RPOs to
commercially manufactured

products (e.g., snacks,
biscuits)

RPOs are a safe and
effective way to prevent
vitamin A deficiency

Benade et al.
[89]

RPO, red palm oil.
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vitamin A and β-carotene, RPO offers advantages over con-
ventional palm oil, positioning it as a promising and stable ther-
apeutic agent with significant implications for men’s health.
Its robust antioxidant response, coupled with emerging evi-
dence that it may enhance protective effects against oxidative
stress when combined with other plant extracts, underscores
its therapeutic promise. To fully realize RPO’s potential in
clinical settings, future research should prioritize understand-
ing its pharmacological roles, including its antioxidant, anti-
inflammatory, and anti-cancer properties. This will involve
elucidating the mechanisms of action, conducting large-scale
clinical trials, and assessing its long-term safety and efficacy.
Addressing these research gaps is crucial for establishing RPO
as a viable therapeutic agent that can be integrated into inno-
vative treatments aimed at promoting men’s health and well-
being. Additionally, while initial studies on RPO combined
with other plant extracts have shown positive results, further
research is needed to clarify these mechanisms and confirm
their effectiveness. Therefore, future research should focus
on solidifying RPO’s role in clinical applications, ensuring it
can effectively contribute to the prevention and treatment of
diseases prevalent in men. Comprehensive studies, including
large-scale human trials, are essential to fully evaluate RPO’s
therapeutic potential and its long-term impact on health.

ABBREVIATIONS

RPO, red palm oil; Gpx, glutathione peroxidase; NOS, nitric
oxide synthase; CVD, cardiovascular disease; CF, cystic fibro-
sis; NO/cGMP, nitric oxide/cyclic guanosine monophosphate;
MMP2, matrix metalloproteinase-2; SFO, sunflower oil; SOD,
superoxide dismutase; ORAC, oxygen radical absorbance ca-
pacity; LDL-C, low-density lipoprotein; sICAM, soluble Inter-
cellular adhesion molecules; CRP, C-reactive protein; hsCRP,
high sensitivity C-reactive protein; sVCAM, soluble vascular
cell adhesion molecules; CAT, catalase; DCF, dichlorofluores-
cein; GSH, glutathione; T3s, tocotrienols; Tox, tocopherols;
TGF-β2, transforming growth factor-beta 2; TP, tocopherol;
TT, tocotrienol; TOCs, tocopherols; TTs, tocotrienols; HCV,
hepatitis C virus; cAMP/CGMP, cyclic adenosine monophos-
phate/cyclic guanosine monophosphate; RAC, ras-related C3
botulinum toxin substrate; TNF-β, tumor necrosis factor-beta;
IL-1β, interleukin-1 beta; IRPO, isomerized red palm oil.
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