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Description
Malnutrition remains a pressing global issue, affecting 
millions of individuals across all age groups and 
geographical locations. It is a multifaceted problem, 
encompassing both under nutrition and over nutrition. 
While efforts have primarily focused on addressing 
macronutrient deficiencies, recent research has shed 
light on the crucial role of micronutrients and bioactive 
compounds, such as phytosterols, in combating 
malnutrition.
Phytosterols
Phytosterols, plant-derived compounds structurally 
similar to cholesterol, are gaining recognition for their 
diverse health benefits. Commonly found in nuts, 
seeds, vegetable oils, and whole grains, these bioactive 
molecules play a pivotal role in maintaining cellular 
integrity and modulating physiological processes. Beta-
sitosterol, campesterol, and stigmasterol are among the 
most abundant phytosterols in the human diet.
Mechanism of phytosterols in malnutrition
Malnutrition often involves deficiencies in essential 
nutrients such as vitamins and minerals. Phytosterols, 
although not providing direct nutrition, exhibit 
properties that can indirectly impact nutritional status 
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Enhanced micronutrient absorption: Malnutrition 
often results in impaired absorption of essential 
vitamins and minerals. Phytosterols have been shown to 
enhance the absorption of fat-soluble vitamins, such as 
vitamin E, by forming mixed micelles with dietary lipids, 
thereby improving their bioavailability.
Anti-inflammatory properties: Chronic inflammation 

is a hallmark of malnutrition and can exacerbate nutrient 
deficiencies. Phytosterols possess anti-inflammatory 
properties, modulating immune responses and 
mitigating inflammatory processes implicated in 
malnutrition-related disorders, such as kwashiorkor 
and marasmus.
Promotion of gut health:  A healthy gut microbiota is 
integral to nutrient absorption and immune function. 
Phytosterols act as prebiotics, nourishing beneficial gut 
bacteria and fostering a balanced microbial ecosystem. 
This symbiotic relationship between phytosterols and 
gut microbiota enhances nutrient metabolism and 
strengthens intestinal barrier function.
Regulation of lipid metabolism: Dyslipidemia 
frequently accompanies malnutrition, predisposing 
individuals to cardiovascular complications. Phytosterols 
competitively inhibit cholesterol absorption in the 
intestine, leading to reduced plasma cholesterol levels. 
By modulating lipid metabolism, phytosterols help 
mitigate the adverse cardiovascular effects associated 
with malnutrition.
Antioxidant activity: Oxidative stress is a common 
feature of malnutrition, contributing to cellular damage 
and impaired physiological function. Phytosterols exhibit 
antioxidant properties, scavenging free radicals and 
protecting against oxidative damage. This antioxidant 
defense mechanism helps preserve cellular integrity 
and mitigate the deleterious effects of malnutrition-
induced oxidative stress.
Implications for public health: Integrating 
phytosterol-rich foods into dietary interventions holds 
significant promise for addressing malnutrition on a 
global scale. Emphasizing the consumption of nuts, 
seeds, legumes, and whole grains can provide a rich 
source of phytosterols, thereby augmenting nutrient 
intake and promoting overall health. Phytosterols, 
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also known as plant sterols, are structurally similar to 
cholesterol and are naturally present in various plant-
based foods such as nuts, seeds, vegetables, and fruits. 
Chemically, they resemble cholesterol but possess 
additional side chains or hydroxyl groups. The most 
common types include beta-sitosterol, campesterol, and 
stigmasterol.
Furthermore, fortification strategies involving the 
addition of phytosterols to staple foods, such as 
fortified cereals and vegetable oils, offer a cost-effective 
approach to improving nutritional status, particularly 
in resource-limited settings.Phytosterols represent a 
natural and potent ally in the fight against malnutrition. 
Their multifaceted mechanism of action encompasses 

enhanced  nutrient absorption, anti-inflammatory 
effects, gut health promotion, lipid metabolism 
regulation, and antioxidant activity. By harnessing 
the therapeutic potential of phytosterols, we can 
address the complex interplay of factors underlying 
malnutrition and pave the way for healthier and more 
resilient communities worldwide. Fortified foods can 
be particularly beneficial for individuals with high 
cholesterol levels or those at risk of heart disease. 
However, it’s essential to note that while phytosterols 
can lower LDL cholesterol, they don’t affect HDL (High-
Density Lipoprotein) cholesterol, often referred to as 
“good” cholesterol.


