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Abstract

Phytohormones, or plant hormones, are vital organic compounds that regulate plant growth, devel-
opment, and environmental responses. Recent research has shown that phytohormones like auxins,
cytokinin, gibberellins, abscisic acid (ABA), ethylene, brassinosteroids, jasmonates, and salicylic acid
may also positively impact human metabolism and overall health. Humans are exposed to these hor-
mones primarily through the consumption of fruits, vegetables, and grains, and emerging studies sug-
gest they may influence human metabolic pathways. This review explores the mechanisms by which
each phytohormone functions in plants and examines its potential impact on human health, including
anti-inflammatory, antioxidant, anticancer, glucose regulatory, and cardiovascular benefits. For in-
stance, ABA improves insulin sensitivity, contributing to diabetes management, while jasmonates and
brassinosteroids exhibit anticancer properties by inducing apoptosis in cancer cells. Salicylic acid
further contributes to cardiovascular health by attenuating inflammatory responses and inhibiting
platelet aggregation, thereby reducing the risk of thrombotic events. Potential therapeutic applica-
tions of phytohormones include cancer prevention, diabetes management, cardiovascular support,
bone health, and detoxification. However, challenges remain in understanding their bioavailability,
optimal dosages, and safety profiles for human use. Furthermore, while initial investigations have
yielded promising results, additional large-scale human clinical trials are indispensable to definitive-
ly establish efficacy and formulate evidence-based therapeutic protocols. This review emphasizes the
potential of phytohormones as natural agents for enhancing metabolic health and provides insights
into future research directions needed to integrate these plant-derived compounds into human nutri-
tion and medicine.
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sion and shoot formation; Gibberellins, involved in stem elongation and fruit development; Abscisic
Acid (ABA), which regulates stress responses; Ethylene, a gas influencing ripening and senescence;
Brassinosteroids, key in cell elongation and vascular differentiation; Jasmonates, which play roles in
defense responses; and Salicylic Acid (SA), involved in systemic acquired resistance (SAR). Each of
these compounds is essential to plant physiology but, when consumed in the human diet, they may
also exert substantial health effects, from antioxidant properties to hormonal modulation [1-3].

This review aims to explore the potential health benefits of phytohormones in human diets and their
impacts on metabolic pathways, examining current research on how these compounds interact with
human biochemical processes to influence health and wellbeing.

TYPES OF PHYTOHORMONES AND THEIR MECHANISMS
Auxins

Auxins, a primary class of plant growth hormones, are essential for root and stem elongation and
have been shown to influence hormonal activities within human cells [4, 5]. In research involving die-
tary intake, auxins are believed to enhance nutrient absorption due to their interaction with human
cellular mechanisms, possibly affecting lipid metabolism. Moreover, studies propose that auxins may
exert antioxidant effects by directly scavenging free radicals, thereby reducing oxidative stress and
consequently mitigating inflammation and promoting cellular health.

CytokKinins

Cytokinins, which are notable for their role in promoting cell division in plants, have shown prom-
ise in therapeutic contexts for humans. Some studies highlight cytokinins as antiaging agents due to
their potential to combat oxidative stress. Furthermore, cytokinins have been shown to influence cel-
lular signaling pathways that impact immune response and cellular repair processes, thus contributing
to improved skin health and potential cancer prevention.

Gibberellins

Gibberellins play a significant role in plant growth, especially in fruit development and seed germi-
nation, and have been noted for their effects on human metabolic functions [6]. Gibberellin-like com-
pounds in fruits and vegetables may aid in reducing the risk of obesity and metabolic syndrome
through their role in carbohydrate metabolism. Some studies propose that gibberellins could enhance
insulin sensitivity and modulate glucose uptake, thus aiding in glycemic control.

Abscisic Acid (ABA)

ABA, commonly found in fruits like grapes and berries, is a stress-response hormone in plants. It
has demonstrated significant roles in human health, particularly in managing blood glucose levels and
reducing inflammation [7]. Research has shown that ABA acts as an anti-diabetic agent by enhancing
glucose uptake and insulin secretion, thus improving metabolic functions and supporting weight man-
agement.

Ethylene

Ethylene is a gaseous hormone involved in fruit ripening and is also known to influence the post-
harvest life of fruits and vegetables. When consumed, ethylene-rich fruits like bananas and tomatoes
may provide benefits, such as improved digestion and gut health. Ethylene can potentially affect the
human gut microbiome by fostering beneficial bacteria, thus improving metabolic processes and nu-
trient absorption [8].

Brassino-Steroids

Brassinosteroids are involved in plant cell elongation and stress tolerance and may help in boosting
human immune response due to their antioxidant activity. Some studies have also linked brassinoster-
oids to reduced cholesterol levels, suggesting that they may play a role in cardiovascular health [9].
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They are also seen as potential agents against cancer due to their ability to inhibit tumor growth and
proliferation in preliminary studies.

Jasmonates

Jasmonates, produced in response to plant stress, are known to interact with stress-signaling path-
ways in humans. These compounds may help reduce oxidative stress and inflammation, supporting
immune functions and acting as anti-inflammatory agents. Some studies suggest that jasmonates may
aid in promoting mental well-being by influencing stress-related hormones, possibly offering thera-
peutic benefits for mental health.

Salicylic Acid (SA)

SA is recognized for its role in plant immunity, and in humans, it has known effects similar to aspi-
rin, providing anti-inflammatory and pain-relieving properties. Dietary intake of SA through fruits
like blueberries and tomatoes is associated with reduced risks of chronic diseases, such as heart dis-
ease and cancer. SAM’s modulation of inflammatory pathways is believed to reduce oxidative stress
and promote overall cellular health, making it a valuable compound for enhancing human metabolism
and wellbeing.

HUMAN EXPOSURE AND HEALTH IMPACTS OF PHYTOHORMONES

Human exposure to phytohormones primarily comes from diets rich in plant-based foods, including
fruits, vegetables, grains, and legumes. For instance, the ingestion of phytoestrogens like isoflavones
found in soy products has been linked to positive hormonal effects in humans, such as reduced meno-
pausal symptoms and decreased cancer risk. These compounds are extensively metabolized in the
human body, affecting various metabolic processes and offering protection against oxidative stress, a
major contributor to aging and degenerative diseases.

Impact on Metabolism and Weight Management

Phytohormones can impact human metabolism significantly by influencing metabolic pathways in-
volved in lipid and glucose metabolism. ABA and gibberellins, for example, enhance insulin sensitivi-
ty, potentially lowering blood sugar levels and improving lipid profiles, which are crucial in managing
metabolic syndrome and obesity. Additionally, cytokinins have shown anti-obesity properties by
modulating fat accumulation and reducing oxidative stress in adipose tissue.

Hormonal Balance and Cancer Prevention

Phytoestrogens, such as those found in soy and flaxseed, mimic estrogen and can modulate estro-
genic activity in the human body [10]. These compounds have been associated with a reduced risk of
breast and prostate cancers due to their ability to bind to estrogen receptors and reduce the impact of
human estrogen, which is linked to cancer risk in hormone-sensitive tissues. Studies have also high-
lighted that these compounds help regulate hormonal balance and reduce menopause symptoms, con-
tributing to improved quality of life for middle-aged individuals.

Antioxidant and Anti-inflammatory Properties

One of the most crucial impacts of phytohormones on human health is their antioxidant and anti-
inflammatory properties. Compounds, such as cytokinins and jasmonates reduce oxidative stress and
inflammation by scavenging free radicals, potentially reducing the risk of chronic diseases. This is
particularly relevant for the prevention of cardiovascular diseases and neurodegenerative disorders,
where oxidative stress is a significant contributing factor.

Immune Function and Mental Health

Emerging research suggests that phytohormones, such as jasmonates and brassinosteroids play
roles in enhancing immune function by modulating immune cell activities. They may also reduce
stress-related hormonal fluctuations, thus promoting mental well-being. The interaction of these hor-
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mones with the human immune system suggests potential applications in stress-related therapies, of-
fering a natural approach to mental health management.

Phytohormones in the human diet, sourced from diverse plant foods, are increasingly recognized
for their therapeutic potential in modulating metabolic and physiological processes. With properties
that range from antioxidant and anti-inflammatory to immune-enhancing and hormonal-regulating,
phytohormones represent promising nutraceutical agents for promoting human health. Continued re-
search into the bioavailability, mechanisms, and long-term effects of these compounds will be vital to
understanding their full impact on human metabolism and wellbeing, potentially unlocking new ave-
nues for dietary and therapeutic applications.

TYPES OF PHYTOHORMONES AND THEIR MECHANISMS OF ACTION

Phytohormones, or plant hormones, are organic substances produced by plants that significantly in-
fluence physiological processes and developmental stages. Unlike animals, plants lack a nervous sys-
tem, making phytohormones pivotal for coordinating growth, metabolism, and responses to environ-
mental cues. Remarkably, recent research has also revealed that these phytohormones can influence
human health, making them an intriguing area of study. This section discusses seven major classes of
phytohormones — auxins, cytokinin, gibberellins, ABA, ethylene, brassinosteroids, jasmines, and sali-
cylic acid — and explores their mechanisms in plants and potential effects in humans.

Auxins
Role in Plant Cell Growth and Division

Auxins are one of the primary plant growth regulators, with indole-3-acetic acid (IAA) as the most
common naturally occurring auxin. They primarily stimulate cell elongation, differentiation, and divi-
sion, playing a crucial role in phototropism, gravitropism, and apical dominance. Auxins interact with
receptors like TIR1, initiating signaling pathways that lead to the activation of genes controlling
growth-related processes. When cells sense auxins, they undergo elongation through cell wall loosen-
ing, facilitated by the acidification of the cell wall due to auxin-induced proton pumping, allowing the
cell to expand.

Interaction with Human Estrogen Receptors and Potential Impacts on Hormonal Balance

Auxins, particularly 1AA, have been found to interact with human estrogen receptors, suggesting
their ability to affect human hormonal balance. Due to structural similarities, certain auxins can bind
to estrogen receptors, potentially influencing estrogenic activities. Studies have revealed auxins’ pos-
sible agonistic effects on estrogen receptors, which may impact hormonal health. However, the exact
implications of these interactions are yet to be fully understood and need more in-depth investigation
to clarify any potential health risks.

Cytokinins
Cell Division and Differentiation

Cytokinins promote cell division and are essential in maintaining tissue and organ structure by in-
fluencing cell differentiation. They act as key regulators in various plant developmental processes,
such as shoot formation and leaf senescence. Cytokinins regulate cell division by modulating cyclin-
dependent kinase activity, thus promoting cell proliferation in growing tissues, which leads to organ
development. In plants, cytokinins maintain a balance between root and shoot growth, and an optimal
cytokinin concentration is crucial for regular growth.

Antiaging Effects and Reduction in Oxidative Stress in Humans

Interestingly, cytokinins also exhibit antiaging properties in human cells due to their antioxidant
capacity, which mitigates oxidative stress. In vitro studies have shown that cytokinins like kinetin re-
duce oxidative damage, delay cell senescence, and improve cellular functions. By counteracting oxi-
dative stress, cytokinins can play a preventive role in age-related diseases, although further clinical
trials are required to validate their efficacy in humans.
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Gibberellins
Seed Germination and Plant Growth Functions

Gibberellins are pivotal in promoting seed germination, stem elongation, and overall plant growth.
These hormones break seed dormancy and stimulate the production of enzymes that aid in mobilizing
nutrients for seedling development. Gibberellins interact with receptors like GID1, initiating a cascade
that degrades DELLA proteins, which are growth repressors, ultimately promoting growth processes.

Possible Pro-Growth Factors for Human Cells

Emerging research indicates that gibberellins may influence human cells as well, particularly in
promoting cell proliferation. Gibberellins have demonstrated proliferative effects in vitro, enhancing
cellular processes relevant to wound healing and tissue repair. Although these effects are promising,
more clinical research is needed to confirm the therapeutic potential of gibberellins for human health
applications.

Abscisic Acid (ABA)
Plant Stress Response and Glucose Metabolism in Humans

ABA is a crucial plant hormone involved in managing stress responses, especially during drought
conditions, by regulating stomatal closure to prevent water loss. ABA plays a central role in signaling
pathways that activate stress-responsive genes, helping plants survive adverse environmental condi-
tions.

Potential Benefits for Insulin Sensitivity and Metabolic Syndrome

In humans, ABA has been shown to play a role in glucose metabolism and insulin sensitivity, offer-
ing potential benefits in managing metabolic syndrome. Studies indicate that ABA can enhance insu-
lin sensitivity by activating peroxisome proliferator-activated receptor gamma (PPARY), a regulator of
glucose and lipid metabolism. Consequently, ABA holds promise as a supplement to help manage
blood glucose levels, though more research is required to substantiate these effects.

Ethylene
Role in Fruit Ripening and Stress Response in Plants

Ethylene is a gaseous hormone responsible for regulating fruit ripening, leaf senescence, and stress
responses in plants. The hormone’s involvement in fruit ripening has significant implications in agri-
culture, where controlling ethylene levels can extend shelf life and maintain product quality. Ethylene
also modulates defense mechanisms, helping plants respond to various environmental stresses.

Limited Human Metabolic Effects but Enhances Nutrient Content in Food

While ethylene itself has limited metabolic effects in humans, its role in enhancing food quality by
influencing ripening is beneficial for nutrient content and flavor. Ethylene-treated fruits are often
richer in bioactive compounds like vitamins and antioxidants, which contribute positively to human
nutrition. This makes ethylene crucial in food technology for enhancing the quality and health benefits
of plant-derived foods.

Brassinosteroids
Cell Differentiation and Growth

Brassinosteroids are essential growth-promoting hormones in plants that regulate cell elongation,
division, and differentiation. They work by binding to BRI1 receptors, triggering signaling pathways
that modulate gene expression involved in growth and development. Brassinosteroids play vital roles
in enhancing photosynthetic efficiency, making them valuable for agricultural applications.

Anticancer Properties and Impact on Lipid and Glucose Metabolism
Brassinosteroids exhibit promising anticancer properties by inducing apoptosis in cancerous cells,
making them potential candidates for cancer treatment. Studies have found that certain brassinoster-
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oids inhibit cell proliferation in various cancer cell lines. Additionally, brassinosteroids affect lipid
and glucose metabolism, potentially benefiting individuals with metabolic disorders. However, further
clinical trials are necessary to assess their therapeutic applications in humans.

Jasmonates
Defense Mechanisms in Plants

Jasmonates, including jasmonic acid, play critical roles in plant defense by regulating responses to
herbivores and pathogens. They initiate signaling pathways that activate genes associated with protec-
tive compounds, thereby enhancing plant resilience. Jasmonates also modulate growth and reproduc-
tive processes, contributing to plant survival and adaptation.

Anti-Inflammatory and Anticancer Effects in Humans

Jasmonates have gained attention in medical research for their anti-inflammatory and anticancer
properties. Studies have shown that methyl jasmonate induces apoptosis in cancer cells, suggesting
potential therapeutic applications. Furthermore, jasmonates exhibit anti-inflammatory effects, which
may help in managing conditions like arthritis. While promising, clinical validation is needed to con-
firm these effects and establish jasmonates as a viable treatment option.

Salicylic Acid
Plant Immunity

Salicylic acid is a critical hormone in plant immunity, responsible for activating defense mecha-
nisms against pathogens. By inducing SAR, salicylic acid strengthens plant defenses, enhancing re-
sistance to diseases. The hormone regulates the expression of pathogenesis-related proteins that deter
pathogen attacks, ensuring plant health and productivity.

Role in Human Cardiovascular Health

Salicylic acid and its derivative, aspirin, have been widely studied for their cardiovascular benefits
in humans, particularly in preventing blood clot formation and reducing the risk of heart attacks. Aspi-
rin’s anti-inflammatory and antiplatelet effects are well-documented, making it a valuable drug for
cardiovascular protection. Furthermore, regular low-dose aspirin is recommended for certain individ-
uals to reduce the risk of cardiovascular events.

In conclusion, phytohormones play diverse and essential roles in plant development, growth, and
defense mechanisms. Additionally, many phytohormones exhibit promising health benefits for hu-
mans, ranging from antiaging and anti-inflammatory effects to potential therapeutic applications in
cancer treatment. While more research is still needed to understand the full scope of these effects,
phytohormones represent a unique intersection of plant biology and human health, offering potential
insights for therapeutic applications.

IMPACT ON HUMAN METABOLISM AND HEALTH

Research into phytohormones — the chemical messengers integral to plant development — has re-
vealed that these compounds may also influence human health. Their effects span multiple metabolic
pathways, particularly in areas, such as inflammation, oxidative stress, glucose regulation, and cancer
prevention. Key phytohormones, such as ABA, jasmonates, salicylic acid, cytokinins, and brassino-
steroids have shown promise for their anti-inflammatory, antioxidant, anticancer, and cardiovascular
benefits.

Anti-Inflammatory Effects [10-14]
Role of ABA, Jasmonates, and Salicylic Acid in Reducing Chronic Inflammation

Inflammation is a critical response by the immune system to injury or infection, but chronic in-
flammation is linked to several diseases, including arthritis, cardiovascular disease, and some cancers.
ABA, jasmonates, and salicylic acid have shown potential in reducing inflammation in human cells
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through various mechanisms.

1. ABA: ABA contributes to anti-inflammatory responses by modulating immune cell activity and
reducing pro-inflammatory cytokine production. ABA has been shown to activate peroxisome
PPARy, a receptor involved in glucose and lipid metabolism, which also plays a role in in-
flammation reduction. By targeting PPARy, ABA can help reduce inflammation in diseases like
arthritis and potentially lower the risks associated with metabolic syndrome.

2. Jasmonates: These phytohormones, particularly methyl jasmonate, have demonstrated anti-
inflammatory effects in various studies. Jasmonates inhibit nuclear factor kappa B (NF-kB)
signaling, which is a major pathway responsible for inflammation in the body. By downregulat-
ing NF-kB, jasmonates help limit chronic inflammation, thereby reducing the likelihood of in-
flammation-driven diseases.

3. Salicylic Acid: As a derivative of the salicylates, salicylic acid plays an essential role in reduc-
ing inflammation by inhibiting cyclooxygenase (COX) enzymes, particularly COX-2, which
mediates inflammatory responses. In humans, this effect has long been recognized through the
use of aspirin, a derivative of salicylic acid, in reducing pain, fever, and inflammation. Salicylic
acid’s anti-inflammatory properties are essential in managing chronic inflammation in condi-
tions, such as cardiovascular diseases and arthritis.

Antioxidant Activity

Cytokinins and Brassinosteroids in Free Radical Neutralization and Oxidative Stress Reduction
Oxidative stress occurs when there is an imbalance between free radicals and antioxidants in the

body, leading to cellular damage. Antioxidants neutralize these free radicals, preventing cellular ag-

ing, and reducing the risk of chronic diseases. Both cytokinins and brassinosteroids have been studied

for their potent antioxidant properties.

1. Cytokinins: Cytokinins, particularly kinetin, are known for their ability to scavenge free radi-
cals and reduce oxidative stress. Cytokinins have been shown to protect DNA from oxidative
damage, thereby reducing the risk of mutations that could lead to cancer or degenerative dis-
eases. Their ability to promote cell longevity has implications for antiaging and disease preven-
tion, particularly in tissues vulnerable to oxidative stress [15, 16].

2. Brassinosteroids: Brassinosteroids exhibit strong antioxidant effects, which help in reducing
oxidative damage in cells. Research shows that these phytohormones can enhance the activity
of antioxidant enzymes, including superoxide dismutase and catalase, which protect cells from
oxidative stress. Brassinolide’s antioxidative functions suggest they could be valuable in miti-
gating oxidative stress-associated conditions like cardiovascular disease and neurodegeneration.

Regulation of Glucose Metabolism
ABA’s Influence on Insulin Sensitivity and Glucose Regulation

ABA is involved in plant stress responses, but studies indicate it can also influence glucose metabo-
lism in humans. ABA activates PPARY, a receptor that regulates insulin sensitivity and glucose me-
tabolism [17-19]. By improving insulin sensitivity, ABA can play a role in managing conditions like
diabetes and metabolic syndrome, which are characterized by insulin resistance and high blood sugar
levels.

Research has shown that ABA supplementation improves glucose uptake in muscle cells, which is
critical for managing blood glucose levels. Furthermore, ABA’s influence on adipose tissue enhances
insulin sensitivity, further supporting its potential as a natural agent for blood glucose regulation in
diabetic individuals.

Anticancer Properties [20-24]
Apoptotic and Anti-Proliferative Effects of Brassinosteroids and Jasmonates on Cancer Cells

The anticancer properties of phytohormones, especially brassinosteroids and jasmonates, have gar-
nered significant attention. Both hormones demonstrate promising effects in inducing apoptosis and
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inhibiting proliferation in cancer cells.

1. Brassino-steroids: These plant hormones have shown the ability to induce apoptosis in various
cancer cell lines. Brassinosteroids work by modulating the expression of genes involved in cell
death and inhibiting cancer cell proliferation. Studies have suggested that brassinosteroids
could be developed as adjunct therapies in cancer treatment, especially given their minimal tox-
icity to normal cells.

2. Jasmonates: Jasmonates, particularly methyl jasmonate, have potent anticancer properties.
They work by disrupting mitochondrial function in cancer cells, leading to the release of cyto-
chrome c, which initiates the apoptosis pathway. Additionally, jasmonates can inhibit cell cycle
progression, making them promising candidates for anticancer therapies in various types of
cancer.

Cardiovascular Health
Salicylic Acid’s Anti-Inflammatory Properties and Cytokinins’ Role in Vascular Health [25-28]

The cardiovascular benefits of salicylic acid and cytokinins highlight the potential of phytohor-

mones in managing heart health and preventing vascular diseases.

1. Salicylic Acid: Salicylic acid’s anti-inflammatory properties make it an essential compound for
cardiovascular health, particularly in reducing the risk of atherosclerosis and blood clots. Aspi-
rin, a derivative of salicylic acid, is widely used to prevent heart attacks and strokes by inhibit-
ing platelet aggregation and preventing blood clots.

2. Cytokinins: Cytokinins, particularly kinetin, contribute to vascular health by improving endo-
thelial function and reducing oxidative stress. Studies suggest that cytokinins can help reduce
the formation of plaques in blood vessels, potentially lowering the risk of conditions like ather-
osclerosis.

POTENTIAL THERAPEUTIC APPLICATIONS OF PHYTOHORMONES

The unique properties of phytohormones hold promising therapeutic applications across various
health areas, including cancer prevention, diabetes management, cardiovascular health, bone health,
and detoxification. Research suggests that these plant-derived compounds could provide complemen-
tary treatments for numerous conditions.

Cancer Prevention
Brassinosteroids and Jasmonates as Complementary Cancer Therapies

Both brassinosteroids and jasmonates exhibit anticancer properties that make them potential candi-
dates for complementary cancer therapies. Brassinosteroids induce apoptosis and inhibit the prolifera-
tion of cancer cells without affecting normal cells, suggesting a targeted therapeutic potential [28, 29].
Additionally, jasmonates have been shown to interfere with cancer cell metabolism, further inhibiting
tumor growth.

These phytohormones could be developed as adjunctive therapies to conventional treatments, po-
tentially enhancing treatment efficacy and reducing adverse effects.

Diabetes Management
ABA as a Natural Agent for Glucose Regulation in Diabetes and Metabolic Syndrome

ABA has shown considerable promise as a natural agent for managing blood glucose levels, partic-
ularly in individuals with diabetes and metabolic syndrome. By enhancing insulin sensitivity and im-
proving glucose uptake, ABA can play a preventive role in diabetes management [30-34]. This makes
ABA an appealing therapeutic option for those seeking natural alternatives to pharmaceutical inter-
ventions.

Cardiovascular Health
Salicylic Acid and Cytokinins for Inflammation and Vascular Support

The anti-inflammatory properties of salicylic acid, particularly as seen in aspirin, are well-
established for preventing cardiovascular events. Salicylic acid’s effects on platelet aggregation re-
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duce the risk of heart attacks and strokes. Furthermore, cytokinins’ role in reducing oxidative stress
and improving vascular health makes them beneficial in maintaining cardiovascular health.

Bone Health
Cytokinins and Brassinosteroids for Bone Density and Osteoporosis Prevention

Phytohormones like cytokinins and brassinosteroids show promise in supporting bone health. Cy-
tokinins may help maintain bone density by reducing oxidative stress, which is linked to bone degra-
dation in osteoporosis [35-37]. Brassinosteroids also play a role in enhancing bone formation, making
them potential candidates for osteoporosis prevention.

Detoxification
Role of Antioxidants in Supporting Cellular Detoxification

The antioxidant properties of phytohormones support cellular detoxification by neutralizing harm-
ful free radicals and preventing cellular damage. By enhancing antioxidant enzyme activity, cytokin-
ins and brassinosteroids help cells counteract the toxic effects of pollutants and other environmental
stressors, promoting overall cellular health.

CHALLENGES AND CONSIDERATIONS

While phytohormones hold significant potential for human health, several challenges must be ad-
dressed to translate these findings into therapeutic applications. Issues of bioavailability, dosage, and
research limitations present barriers to the effective use of phytohormones.

Bioavailability and Efficacy: Absorption of Phytohormones in Humans

One of the primary challenges in utilizing phytohormones is their bioavailability in the human
body. Many phytohormones, such as ABA and jasmonates, may have low bioavailability when in-
gested, meaning they are not easily absorbed or utilized by the body [38-40]. Enhancing the absorp-
tion of phytohormones could involve developing novel delivery methods or using nanoformulations
that improve their stability and efficacy.

Dosage and Safety: Effective and Safe Doses for Therapeutic Use

Establishing safe and effective dosages for phytohormones is critical to avoid potential side effects.
Although phytohormones are generally considered safe, improper dosing can lead to adverse effects.
For instance, while ABA and jasmonates are non-toxic at low levels, high doses could potentially dis-
rupt hormonal balance or interfere with metabolic processes. Clinical trials are necessary to determine
optimal dosages for therapeutic use.

Research Limitations: Need for More Human Studies and Clinical Trials

Most of the current evidence supporting the health benefits of phytohormones is based on in vitro
or animal studies, with limited data from human trials. Clinical studies are essential to confirm these
findings and establish reliable therapeutic applications. Without such data, the translation of phyto-
hormones from experimental compounds to effective clinical therapies remains challenging (Patrono
et al., 2005).

CONCLUSIONS

Research into phytohormones highlights their potential in promoting human metabolic health and
overall well-being. These plant-derived compounds — such as ABA, jasmonates, salicylic acid, cyto-
kinins, and brassinosteroids offer a wide array of health benefits. For instance, ABA enhances glucose
regulation and insulin sensitivity, making it a promising agent for diabetes Abscisic acid (ABA) has
been implicated in the enhancement of glucose regulation and insulin sensitivity, making it a promis-
ing candidate for the management of diabetes. Jasmonates and brassinosteroids have exhibited notable
anticancer properties, characterized by the induction of apoptosis and inhibition of proliferation in
cancerous cells.
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Additionally, salicylic acid is known for its cardiovascular benefits, notably in reducing inflamma-
tion and preventing platelet aggregation, thereby supporting heart health. Cytokinins and brassinoster-
oids also have strong antioxidant properties, helping to neutralize free radicals, reduce oxidative
stress, and promote cellular health, which is essential for longevity and prevention of degenerative
diseases. Each phytohormone’s unique biochemical functions extend benefits beyond plant develop-
ment to human health, showing promise as natural agents for managing chronic diseases and support-
ing overall well-being. Subsequent investigations should be directed towards a more comprehensive
understanding of the bioavailability, efficacy, and safety profiles of phytohormones in human con-
texts. Given that many phytohormones are not easily absorbed when ingested, enhancing delivery
through nano-formulations and bioavailability-enhancing techniques could make them more effective
therapeutically. Additionally, research into the optimal dosages and safety of phytohormones, particu-
larly for chronic use in conditions, such as diabetes, cardiovascular disease, and cancer, is necessary.
Understanding their interactions with other nutrients and medications may also lead to new integrated
health therapies. Exploring phytohormones in the context of nutrition is another promising avenue.
The strategic incorporation of these compounds into functional foods or dietary supplements could
revolutionize preventative healthcare, merging plant science with dietary and medical practices to
empower personalized health approaches.. Their diverse roles—spanning anti-inflammatory, antioxi-
dant, glucose-regulatory, and anticancer effects—position them as natural alternatives to synthetic
drugs, aligning with the trend toward holistic health care. With continued research and development,
phytohormones may become essential components in future therapeutic strategies, dietary interven-
tions, and supplements, supporting a balanced and resilient human body. In summary, phytohormones
hold vast potential as natural health solutions. The successful translation of plant compounds into hu-
man therapeutic agents represents a significant milestone, underscoring the immense potential of con-
tinued research and collaborative efforts to shape the future of sustainable and integrated healthcare.
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