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Abstract: 
This review article intricates relationship between nutrition and immunity, focusing on key nutrients such 

as vitamin D, vitamin C, vitamin E, zinc, and glutamine. These essential components play multifaceted 

roles in modulating immune function, spanning the realms of innate and adaptive immunity, cytokine 

production, and immunomodulation. Vitamin D emerges as a critical regulator of immune cell 

differentiation and proliferation, with implications extending beyond bone health. Vitamin C's antioxidant 

properties support barrier function and enhance immune cell activities, while vitamin E's influence on T-

cell growth, cytokine production, and antioxidant defense showcases its importance, particularly in the 

elderly. Zinc, a pivotal micronutrient, regulates immune cell activity and the balance between T-helper cell 

subsets, underscoring its role in immune optimization. Glutamine, a non-essential amino acid, offers 

context-dependent immune modulation potential, especially in critically ill patients. Collectively, these 

insights highlight the vital role of a nutrient-rich diet in bolstering immune responses, preventing 

infections, and maintaining overall health, with future research promising further advancements in 

immune health.The study explored research databases for information from papers and associated 

academic works. Not more than 25 years ago. 
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INTRODUCTION  

The complex interaction between nutrition and immunity is developing into an exciting field of research, 

demonstrating the profound influence of dietary decisions on our systems' defense mechanisms. As we 

learn more about how the immune system functions, it becomes obvious that both micronutrients and 

macronutrients play a significant role in supporting our immune response. With a focus on the roles of 

certain micronutrients and macronutrients in boosting our immunological defenses, this study aims to 

examine the symbiotic link between immunity and diet. 

 

The immune system's ability to protect the body from pathogens and maintain overall health is dependent 

on a delicate balance of elements, one of which is diet. Long assumed to be just crucial for development 

and energy availability, micronutrients and macronutrients are now recognized as critical modulators of 

immune function. Vitamins and minerals such as vitamin D, C, E, and zinc give complicated levels of 

support to various immune response components. Meanwhile, macronutrients such as proteins, 

carbohydrates, and fats serve as building blocks for immune cells and are required for their proper 

function. 
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This study is aimed at discovering the complicated methods by which these nutrients interact with immune 

cells, regulate cytokine production, and alter the overall immunological landscape. This investigation 

incorporates vitamin D's immunomodulatory potential, vitamin C's antioxidant prowess, and vitamin E's 

involvement in immune cell integrity. Furthermore, the importance of zinc as an immune regulator, as well 

as the immune-modulating actions of glutamine, an amino acid, add levels of complexity to the story. 

 

Vitamin D 

Vitamin D has an important roles in addition to its classic effects on calcium and bone homeostasis 

.Because the vitamin D receptor is present on immune cells and these immune cells can all synthesize the 

active vitamin D metabolite, vitamin D has the ability to function autocrine in a local immunologic milieu. 

Vitamin Dcan modulate both innate and adaptive immune responses. Vitamin D deficiency is linked to 

increased autoimmune as well as susceptibility to infection. Because immune cells in autoimmune 

disorders respond to vitamin D's ameliorative actions, the benefits of supplementing vitamin D deficient 

individuals with autoimmune disease may go beyond the effects on bone and calcium homeostasis. 

Immunological function of vitamin D 

Vitamin D is relatable to both adaptive and innate immunity. For adaptive immunity , early research into 

the effects of vitamin D on human adaptive immune cells discovered the expression of the nuclear VDR as 

well as vitamin D-activating enzymes in both T and B cells. Notably, VDR expression by these cells is 

very low at rest, but when activated and proliferating, T- and B cells significantly increase VDR 

expression, letting regulation of up to 500 vitamin D responsive genes that influence differentiation and 

proliferation of these cells. Calcitriol is one of vitamin D’s form. Calcitriol's antiproliferative effects in B 

cells, such as inhibition of differentiation, proliferation, initiation of apoptosis, and decreased 

immunoglobulin production, were thought to be solely mediated by T helper cells. In general, vitamin D 

exposure results in a shift from a proinflammatory to a more tolerogenic immune status, with a wide range 

of effects on T cell subtypes: Calcitriol inhibits T helper cell proliferation and differentiation while also 

modulating cytokine production by reducing the expression of pro-inflammatory cytokines. Because 

vitamin D receptor found in monocytes and macrophages. The effect of vitamin D on the innate immune 

system can increase differentiation of monocytes to macrophages by promoting movement and phagocytic 

ability. (1) 

 

Clinical studies  

According to  Michael F. Holick, In observational studies, serum 25(OH)D levels greater than 50 nmol/L 

were associated with lower infection rates, severity of COVID-19, and mortality; however, observational 

studies have a high risk of bias and are limited by the relationship of vitamin D status with comorbidities. 

Few randomized controlled trials of vitamin D supplementation have been completed, and they have 

revealed no benefit of vitamin D in hospitalized patients. A small study found that vitamin D could help 

people with mild or asymptomatic COVID-19. Those with higher 25(OH)D levels may be at a lower risk 

of infection. To see a benefit from COVID-19, the timing of vitamin D administration and the stage of 

illness may be critical. To confirm the beneficial effects of vitamin D suggested by observational studies, 

randomized controlled trials are required.  

 During the COVID-19 pandemic, it is reasonable to recommend vitamin D supplementation to the 

people According to the US National Academy of Medicine established the recommended dietary 

allowances (RDA) for vitamin D to achieve a concentration of 25(OH)D of 50 nmol/L. The RDA was set 

at 15 mcg (600 IU) per day for people aged 1 to 70, and 20 mcg (800 IU) per day for those over 70. A 
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daily intake of 100 mcg (4000 IU) of vitamin D is not required to be monitored, but higher intakes should 

be. There are no risks associated with this vitamin D dose range, and there may be a benefit in reducing 

the severity of COVID-19 and the risk of infection.. Vitamin D doses greater than 100 mcg (4000 IU) per 

day have no proven role in the treatment or prevention of COVID-19, and too much vitamin D can cause 

toxicity, manifested as hypercalcemia and nephro-calcinosis.(2) 

Vitamin C 
Vitamin C is an important micronutrient for our live. The body cannot synthesis vitamin C. So we need to 

eat from vitamin c containing food. The role of vitamin C  is collagen and neurotransmitter synthesis and 

antioxidant  function. Moreover vitamin C contributes  immune function by helping various cellular 

functions of the innate and adaptive immune systems. It is a powerful antioxidant as well as a cofactor for 

a number of biosynthetic and gene regulatory enzymes. Vitamin C aids in immune defense by promoting 

various cellular functions of the innate and adaptive immune systems. Vitamin C promotes the skin's 

oxidant scavenging activity and supports epithelial barrier function against pathogens, potentially 

protecting against environmental oxidative stress. Vitamin C accumulates in phagocytic cells like 

neutrophils and can improve chemotaxis, phagocytosis, reactive oxygen species generation, and ultimately 

microbial killing. It is also required for apoptosis and macrophage clearance of spent neutrophils from 

infection sites, reducing necrosis/NETosis and potential tissue damage.The role of vitamin C in 

lymphocytes is less clear, but it has been shown to improve B- and T-cell differentiation and proliferation, 

most likely due to gene-regulating effects. Vitamin C deficiency affects immunity and increases 

susceptibility to infections. In turn, infections have a significant impact on vitamin C levels due to 

increased inflammation and metabolic demands.(3) 

 

Immunological function of vitamin C 

            Vitamin C appeared to have numerous positive effects on cellular activities of both the innate and 

adaptive immune systems. Although vitamin C is a robust antioxidant shielding the body against 

endogenous and exogenous oxidative stresses, it is likely that its action as a cofactor for various 

biosynthetic and gene regulatory enzymes plays a crucial role in its immune-modulating actions. Vitamin 

C promotes neutrophil recruitment to the site of infection, as well as phagocytosis, oxidant production, and 

microbial death. Simultaneously, it protects host tissue from severe damage by increasing neutrophil 

apoptosis and macrophage clearance and lowering neutrophil necrosis and NETosis. Through increasing 

numerous immune cell functions, vitamin C appears to be capable of both preventing and treating 

respiratory and systemic infections. Prophylactic infection prevention necessitates appropriate, if not 

saturating, plasma levels of vitamin C (i.e., 100-200 mg/day), which optimize cell and tissue levels. To 

compensate for the increased metabolic requirement, treatment of established illnesses necessitates much 

greater (gram) dosages of the vitamin.  

 

Vitamin C, commonly recognized as ascorbic acid, holds a central position in the realm of immunology, a 

fact underscored by the comprehensive study according to Adrian F Gombart et al. One of its primary 

contributions is to the fortification of the body's innate barriers, specifically the skin and respiratory tract. 

It achieves this by ensuring the structural and functional stability of mucosal cells, which act as the body's 

initial shield against invading pathogens. Furthermore, vitamin C is instrumental in collagen synthesis, a 

vital component of connective tissues, which further strengthens these barriers. It also offers a protective 

layer to cell membranes, shielding them from the detrimental effects of free radicals. 
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Diving deeper into the cellular level, vitamin C emerges as a key player in the differentiation, growth, and 

operational efficiency of a variety of immune cells. This encompasses cells from both the innate system, 

such as neutrophils, monocytes, and phagocytes, and the adaptive system, notably the cytotoxic T cells. Its 

influence extends to enhancing the activities of natural killer (NK) cells, optimizing processes like 

chemotaxis and phagocytosis, and ensuring the smooth movement and function of these immune cells. 

 

Beyond its structural contributions, vitamin C's role as a potent antioxidant cannot be overlooked. It 

diligently maintains a balance in cellular redox reactions, safeguarding cells from the onslaught of reactive 

oxygen and nitrogen species, especially those produced during the oxidative burst, a crucial immune 

reaction against infections. In this antioxidant capacity, vitamin C also rejuvenates other essential 

antioxidants in the body, such as glutathione and vitamin E, ensuring a robust cellular defense mechanism. 

 

Vitamin C's versatility in immune functions is further highlighted by its ability to modulate inflammation. 

It adeptly manages the production of cytokines, reduces histamine levels, and thus, plays a part in 

controlling the body's inflammatory responses. Moreover, it bolsters the body's adaptive immune response 

by promoting the proliferation of lymphocytes, which in turn leads to a surge in antibody production, a 

critical component in fighting off pathogens. 

 

To encapsulate, vitamin C's multifarious roles in the immune system are both profound and expansive. 

From buttressing the body's physical barriers and steering the growth and function of immune cells to its 

antioxidant prowess and modulation of inflammation, vitamin C stands as a linchpin in ensuring a resilient 

and responsive immune defense.(4) 
  

Clinical Studies 

According to Hemilä and Chalker2 conducted a systematic review that included 63 placebo-

controlled trials, four of which were included in Pauling's original research, to help answer the question of 

whether vitamin C reduces the incidence, duration, or severity of the common cold when taken daily or at 

the onset of cold symptoms. The review looked at 29 trial comparisons on the preventive effects of taking 

vitamin C on a regular basis. Vitamin C should be taken on a daily basis during the study period, 

regardless of the presence of cold symptoms. The findings of these studies indicated that, for the general 

population, A 0.2 g/day vitamin C supplementation had no effect on the number of people who caught the 

common cold (relative risk = 0.97; 95% confidence interval = 0.94-1.00). 2 A subgroup analysis 

discovered that regular vitamin C supplementation reduced the incidence of the common cold by 50% in 

people under high physical stress (marathon run ners, skiers, and soldiers).(5) 
While regular vitamin C supplementation did not appear to affect the incidence of the common 

cold in the general population, the review also examined 31 comparisons on the effect of regular vitamin C 

supplementation on the duration and severity of cold symptoms. Regular vitamin C supplementation (at an 

average dose of 1-2 g/day) resulted in a significant reduction in the duration of common colds, with adults 

experiencing an 8% reduction and children experiencing a 14% reduction. Cold symptoms were also 

reduced in severity. 

Another meta-analysis of vitamin C supplementation shows that the total efficacy, the time for 

symptom and the time for healing are better than with antiviral therapy alone .(6) 
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Vitamin C can reduce the levels of TNF-α that is pro-inflammatory cytokines and found in host cells 

which infected with SARS-CoV-2.  Moreover can increase anti-inflammatory cytokines [IL-10]. Clinical 

studies show that 1 g/day of vitamin C supplementation increase IL-10 secretion that works as a negative 

feedback mechanism with IL-6 which promote an ongoing pro-inflammatory state in covid-19.There are 

some clinical trial for vitamin C supplement in COVID-19. In RCT study found that the IL-6 level was 

lower in the vitamin C group than in the placebo group after 7 days of treatment in 54 critically ill 

COVID-19 patients in Wuhan. Vitamin C can reduce mortality in the vitamin C group. The dose of 

vitamin C was 24 g/day.(7) The mortality in the Chelsea and Westminster hospital ICU patients are 29% 

that less than all UK ICUs which have reported 41%. The Chelsea and Westminster hospital administered 

1 g of intravenous vitamin C every 12 hour to ICU patients. (8) The Frontline COVID-19 Critical Care 

Expert Group (FLCCC) have reported that intravenous vitamin C 1.5 g every 6 hours can make the lowest 

mortality rates in two ICUS in the US (United Memorial Hospital in Houston, Texas, and Norfolk General 

Hospital in Norfolk, Virginia). (9) Another study, case report of 17 COVID-19 patients, the mortality rate 

was 12% with 18% rates of intubation and mechanical ventilation when the patients were administered 1 g 

of intravenous vitamin C every 8 hours for 3 days. They can decrease ferritin and D-dimer which are 

inflammatory markers. (10) The covid-19 patients study in Shanghai Public Health Center, there has 

been 358 patients in March 17th, 2020, they gave high dose of intravenous vitamin C around 10,000 – 

20,000 mg a day to 50 patients who had moderate to severe cases of covid-19 for 7-10 days. The result 

shows that these patients are improved and no mortality compared to the average of 30-days hospital stay 

for all covid-19 patients, those patients who received high dose vitamin c had a hospital stay were about 3-

5 days shorter than the overall patients.(11) The metal-analysis study in 19 trials shows that vitamin c 

supplementation in hospital had lower than mortality with a group without vitamin c supplementation, was 

24.1% and 33.9% respectively. But a group with vitamin c supplementation had the ICU length of stay 

longer than another group. (12) However another 6 RCTs , including 572 patients, shows that  vitamin C 

supplementation didn’t reduce mortality, ICU length of stay, hospital length of stay and need for invasive 

mechanical ventilation. (13) Although vitamin c supplementation may be reduce the mortality rate in 

covid-19 patients, but more further studies are necessary for its effective and dosage. 

 

Vitamin E 

One of the most effective nutrients known to modulate immune function is vitamin E, a potent lipid-

soluble antioxidant found in higher concentrations in immune cells than in other cells in blood. Vitamin E 

deficiency has been shown in animals and humans to impair normal immune system functions, which can 

be corrected by vitamin E supplementation. Although deficiency is uncommon, vitamin E supplementation 

above current dietary recommendations has been shown to improve immune system function and reduce 

infection risk, particularly in the elderly.(14) 
 

Immunological function of vitamin E 

As we all know, lymphocytes are a type of immune cell consisting of T lymphocytes and B lymphocytes. 

Both T and B lymphocytes have their function, which affects the immune system. B lymphocytes produce 

antibodies (protein gamma globulin) and the function of T lymphocytes is to recognize, respond to, and 

remember antigens, which supports the immune response. According to Ga Young Lee (2018), vitamin E 

supplementation can help with vitamin E deficiency and immune function impairment, as decreased 

lymphocyte proliferation in rats can be cured by vitamin E, as vitamin E increases lymphocyte 

proliferation. According to Ga Young Lee, supplemental intake of vitamin E has been shown to improve 
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cell-mediated and humoral immune responses in a variety of animal species. (15) Vitamin E 

supplementation has been shown to increase lymphocyte proliferation, immunoglobulin levels, antibody 

responses, natural killer (NK) cell activity, and interleukin (IL) -2 production. On the other hand, a clinical 

study shows that the effect of vitamin E is similar in humans. The results showed that 4-month 

supplementation with vitamin E improved certain clinically relevant indices of T cell-mediated function in 

healthy elderly people.  

 

Clinical studies 

According to Ga Young Le, The responses of Immune in Humans with vitamin E intake above the 

recommended levels, many intervention studies have observed increased lymphocyte proliferation in 

response to mitogenic stimulation, enhanced delayed-type hypersensitivity (DTH) response, increased IL-

2 production, decreased IL-6 production. Several investigations, however, found no change or reduced 

lymphocyte proliferation responses, as well as decreased chemiluminescence. Variations in the amount of 

vitamin E supplementation used, the degree of vitamin E level changes with supplementation, the age of 

the subjects, and the methodology (determination of antibody levels with or without particular 

vaccination) could all have contributed to the disparities found.  

 

For instance, the clinical trial of Am J Clin Nutr about vitamin E supplementation enhancing cell-mediated 

immunity in healthy elderly subjects shows significant change in immune function. A double-blind, 

placebo-controlled trial was carried out to study the effect of vitamin E supplementation on the 

immunological response of healthy older individuals. During 30 days, subjects (n = 32) were housed in a 

metabolic research center and given either a placebo or vitamin E (800 mg dl-alpha-tocopheryl acetate). 

Before and after therapy, the alpha-tocopherol content of plasma and peripheral blood mononuclear cells 

(PBMCs), delayed-type hypersensitivity skin test (DTH), mitogen-stimulated lymphocyte proliferation, 

interleukin (IL)-1, IL-2, prostaglandin (PG) E2, and serum lipid peroxides were measured. In the vitamin 

E-supplemented group 1) alpha-tocopherol content was significantly higher (p less than 0.0001) in plasma 

and PBMCs, 2) cumulative diameter and number of positive antigen responses in DTH response were 

elevated (p less than 0.05), 3) IL-2 production and mitogenic response to optimal doses of concanavalin A 

were increased (p less than 0.05), and 4) PGE2 synthesis by PBMCs (p less than 0.005) and plasma lipid 

peroxides (p less than 0.001) were reduced. In healthy older people, short-term vitamin E supplementation 

increases immunological response; this effect appears to be mediated by a decrease in PGE2 and/or other 

lipid-peroxidation products. 

 

Zinc 

Zinc is a crucial micronutrient because it controls key biological processes that affect normal growth, 

development, repair, and metabolism. Zinc is the second most abundant metal in humans, and its 

distribution is uneven across organs and tissues. Zinc is particularly high in the prostate, pancreas, and 

bone as it contains up to 200 g/g. Zn's availability, which is meticulously regulated by multiple 

transporters and regulators, serves as a modulator of the immune response. When this mechanism is 

disrupted, there is less Zn available, which affects the survival, proliferation, and differentiation of the 

cells in various organs and systems, particularly immune system cells. Zn deficiency affects the survival, 

proliferation, and maturation of cells involved in both innate and adaptive immunity. Monocytes, 

polymorphonuclear, natural killer, T, and B cells are some of these cells. Changes in zinc status have the 

potential to significantly impact T cell activities and the balance between the various T helper cell subsets. 
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Immunological function of Zinc 

Zinc, an essential trace element, influences many facets of immune function, contributing considerably to 

both innate and adaptive immunity. The next part investigates zinc's intricate immunomodulatory effects 

as demonstrated by the following studies. 

 

2.1 Innate Immunity: Zinc is important in innate immunity because of its capacity to strengthen the body's 

earliest defense mechanisms. According to the findings of Bao et al. (2019), zinc is critical for preserving 

the structural integrity of skin and mucosal barriers, which act as the first line of defense against invading 

pathogens. These barriers are essential for preventing disease entrance and safeguarding the underlying 

tissues. Zinc deficiency can weaken these barriers, potentially allowing pathogens to enter.(16)  
2.2 Adaptive Immunity: Zinc's role in adaptive immunity is most noticeable in its effects on T-cell growth, 

differentiation, and signaling. According to Shankar et al. (2007), zinc is crucial in maintaining the balance 

between T-helper 1 (Th1) and T-helper 2 (Th2) responses. This equilibrium is critical for eliciting 

adequate immunological responses to a variety of stimuli. (17) 

 

Gammoh et al. (2017) discovered that zinc has a role in T-cell proliferation and function. Zinc deficiency 

can impede T-cell responses, reducing the body's ability to build efficient immunological responses 

against infections. Inadequate zinc levels may also lead to an increased risk of autoimmune illnesses due to 

a disruption in the Th1/Th2 balance. (18) 

 

2.3 Antioxidant Defense and Immunomodulation: Maares et al. (2016) investigate zinc's role as an 

antioxidant and its ability to influence immunological responses. Zinc helps immune cells maintain their 

redox equilibrium, reducing oxidative damage and preserving their functionality. Because oxidative stress 

can impair immune cells' ability to mount adequate responses, zinc's antioxidant qualities are critical for 

immunological function. (19) 

 

Furthermore, the study of Prasad et al. (2018) emphasizes zinc's significance in cytokine production. Zinc 

deficiency can impede cytokine synthesis, impairing immune cell communication and hence weakening 

immunological responses. Zinc's role in cytokine modulation emphasizes its importance in maintaining 

immunological equilibrium. (20) 

 

Clinical studies 

These selected research articles together provide insight into zinc's significant function in immunity and 

nutrition. These findings prove zinc's clinical importance as a crucial micronutrient in immune function 

support and its potential implications for boosting general health. 

 

Gombart et al. (2020) research the importance of micronutrients, such as zinc, on immune system 

function.The authors highlight zinc's immune-boosting attributes, namely its role in immune cell formation 

and signaling pathways. The study emphasizes how zinc deficiency might weaken immune responses and 

make people more susceptible to infections. (3) The therapeutic significance of this study stems from its 

emphasis on zinc's position as a necessary mineral to maintain optimal immune function. 

 

Shankar and Prasad (1998) conducted research on the effects of zinc deficiency on immunological 

responses, notably in elderly adults.The authors discuss how zinc deficiency can cause immunological 

dysfunction, such as decreased T-cell activity and diminished antibody responses. The therapeutic 
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significance of this work is related to the possibility of addressing zinc deficiency as a means of boosting 

immunological function, particularly in older populations.(21) 

 

Beck et al. (2003) also look into the effects of zinc supplementation on immunological responses in older 

adults.The authors show that zinc supplementation can improve T-cell performance and minimize the 

occurrence of infections in the elderly. The study emphasizes zinc supplementation's potential as a therapy 

to promote immune function and general health in the aging population.(22) 
 

In addition, Prasad et al. (2008) explore the effect of zinc supplementation on immunological responses in 

the elderly.According to scientists, zinc supplementation can reduce the occurrence of infections and 

improve immune-related indicators such as cytokine production. The therapeutic significance of this work 

is found in the implications of employing zinc supplementation as an intervention to boost immune 

protection in susceptible populations. (23) 

 

Subsequently, the research cited all stress zinc's therapeutic importance in the context of immunity and 

nutrition. Zinc's importance as a micronutrient that helps to beneficial immune defense is underscored by 

its important involvement in immune cell formation, signaling, and overall immunological responses. 

These research findings show the possibility of zinc supplementation or dietary treatments to improve 

immune function and reduce the risk of infection, particularly in the elderly. 

This research Finzi (2020) recently reported that treatment of four COVID-19 cases with high-dose zinc 

salt lozenges initiated the reduction of disease symptoms within 24 hours of the start of high-dose zinc salt 

lozenges. Zn (at the appropriate dose) may protect COVID-19 patients by decreasing lung inflammation, 

increasing mucociliary clearance, inhibiting ventilator-induced lung injury, and immunomodulation.(24)  
 

Glutamine 

Glutamine, a non-essential amino acid, has been proven to be a critical component controlling several 

aspects of immune function. In vitro and in vivo, glutamine plays an important role in modifying immune 

cell activity and cytokine production. Roth et al. (2002) found that glutamine is required for the expression 

of important lymphocyte cell surface markers such as CD25, CD45RO, and CD71, as well as the 

production of interferon- and tumor necrosis factor- (TNF-).(25) This emphasizes the importance of 

glutamine in immune response regulation. The work emphasizes the complexities of immune cell behavior 

and the intricate role that glutamine plays in influencing these responses, ultimately contributing to 

immune system fine-tuning.(26) 
 

 

The significance of glutamine in immunological regulation is broad, affecting both cytokine responses and 

immune defense systems. The complicated interconnections within the immune system highlight 

glutamine's importance, from its role in immune cell function to its dualistic influence on cytokine 

patterns. This review summarizes major findings from seminal studies, laying the path for additional 

research into therapeutic approaches and a better knowledge of immune modulation. (27) 

 

Immunological function of glutamine 

The intricate interplay between the immune system and cellular metabolism has piqued the curiosity of 

researchers. Among important nutrients, glutamine stands out as a key actor in influencing immunological 
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responses. This review looks into glutamine's multidimensional involvement in immune function and 

cytokine production, covering major findings from pioneering investigations. 

 

 

Roth et al. (2002) discovered that glutamine plays a critical role in immune cell function. Glutamine is 

required for the expression of major lymphocyte cell surface markers such as CD25, CD45RO, and CD71, 

as well as the generation of interferon and tumor necrosis factor (TNF). These findings highlight 

glutamine's role in regulating immunological responses, giving insight into the importance of glutamine in 

fine-tuning immune system dynamics. 

 

Newsholme's comprehensive analysis from 2001 provides an in-depth overview of glutamine's impact on 

immune cell activity and cytokine generation. The review provides a unified framework for understanding 

glutamine's regulatory role in cytokine production by diving into the molecular mechanisms linking 

glutamine metabolism and immune regulation. This information synthesis lays the groundwork for further 

research into glutamine's larger implications in immunological processes.(28) 
 

The effect of glutamine on cytokine responses is context-dependent. According to Pithon-Curi et al. 

(2002), glutamine suppresses TNF expression and production in cultured mononuclear cells challenged 

with lipopolysaccharide (LPS). (29) Yassad et al. (2000), on the other hand, demonstrate glutamine's role 

in increasing the synthesis of IL-1 and IL-6 in LPS-stimulated rat peritoneal macrophages. These opposing 

effects highlight the delicate balance of glutamine's influence on immune cytokine profiles, which is 

influenced by cellular settings and immunological stimulation.(30) 
 

Clinical Studies 

The potential of glutamine, a conditionally necessary amino acid, to alter immunological responses and 

influence overall immune function has gained importance. A variety of clinical trials have attempted to 

understand the influence of glutamine supplementation on immune system dynamics, providing insights 

into its efficacy in a variety of circumstances. The identification of glutamine's involvement in maintaining 

immune cell activity and cytokine production is crucial to these findings, adding to a more nuanced 

knowledge of immune regulation. 

 

In the study conducted by Newsholme et al. (2001), the profound significance of L-glutamine metabolism 

to immune cells during health, postinjury, surgery, and infection is underscored. This review-based 

assessment delves into the biochemical pathways through which glutamine engages with immune 

processes, revealing its potential to modulate immune responses and contribute to the maintenance of 

optimal immune function. 

Wischmeyer et al. (2003) have also ventured into unraveling the impact of glutamine on immune 

modulation. Their research focused on the role of glutamine in preserving skeletal muscle protein and 

intramuscular glutamine levels in a rat model of acute refeeding. This exploration lends valuable insights 

into how glutamine's intricate interplay with cellular processes extends to immune modulation, 

highlighting its potential as a therapeutic avenue.(31) 
 

Oudemans-van Straaten et al. (2001) conducted a randomized controlled trial in critically ill patients to 

explore the impact of high-dose glutamine on ventilator-free days in cases of acute lung damage. The 

purpose of this clinical study was to investigate the tangible effects of a glutamine-enriched parenteral diet 
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on immune function indicators and respiratory outcomes. This study contributes to a better understanding 

of glutamine's therapeutic potential by explaining the correlation between glutamine and immunological 

responses in critically ill patients.(32) 
Furthermore, Kuhls et al. (2005) investigated glutamine's immune-modulating effects in a trauma patient 

sample. In a porcine model of hemorrhagic shock, they looked at the effect of glutamine supplementation 

on tumor-infiltrating cells. This study looked into the immune cell dynamics that drive glutamine's effects, 

providing insight into the complex interactions within the immune system leading to its efficacy.(33) 
 

 

Curi et al. (2002) added a significant layer of understanding by demonstrating the direct effect of 

glutamine on gene expression and protein activity. They discovered that glutamine increases lymphocyte 

proliferation and cytokine production throughout this study. This in-depth investigation of molecular 

pathways provides a fundamental understanding of how glutamine interacts with immune cells at both the 

cellular and genetic levels.(34) 
 

Conclusion  

As a  result, this comprehensive research explores the complex relationship between food intake and 

immunological function, focusing on key nutrients like vitamin D, vitamin C, vitamin E, zinc, and 

glutamine. The article emphasizes the critical functions these dietary elements play in regulating the 

immune system in general as well as its various components, from the body's innate defense mechanisms 

to the more specialized adaptive immune responses. In keeping with the topic of immunity and nutrition, 

it's critical to comprehend how the foods we choose might greatly improve our bodies' built-in defenses. 

The foods we eat can be strong allies, strengthening our immune system and giving it the tools it needs to 

more successfully fight off many viruses and diseases. 

 

Nutrient Role in 

Immunity 

Key Effects Deficiency/Supplementation 

Implications 

Research Findings 

Vitamin D Modulates both 

innate and 

adaptive 

immune 

responses.. 

- Autocrine function 

in local 

immunologic milieu 

due to vitamin D 

receptor on immune 

cells.  

 - Influences T and 

B cell differentiation 

and proliferation.  

- Shifts from 

proinflammatory to 

tolerogenic immune 

status. 

Vitamin D deficiency linked to 

increased autoimmune disorders and 

susceptibility to infection. Benefits of 

supplementation may extend beyond 

bone and calcium homeostasis. 

Observational studies link 

higher serum 25(OH)D levels 

to lower COVID-19 infection 

rates, severity, and mortality. 

Randomized trials show 

mixed results, with timing of 

vitamin D administration 

being crucial. Recommended 

supplementation: 15 mcg 

(600 IU) daily for ages 1-70, 

20 mcg (800 IU) for those 

over 70. 

Vitamin C Central to 

immunology, 

fortifies innate 

barriers like 

skin and 

respiratory 

tract.. 

Supports epithelial 

barrier function, 

enhances neutrophil 

recruitment, 

phagocytosis, 

lymphocyte 

differentiation. 

- Stabilizes mucosal 

N/A - No significant effect on 

common cold incidence for 

the general population.  

 - Reduced cold incidence by 

50% in physically stressed 

individuals.  

 - Reduced cold duration by 

8% in adults, 14% in 
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cells.   

- Aids in collagen 

synthesis.   

- Protects cell 

membranes.  

 - Influences 

immune cell 

differentiation and 

growth.  

 - Acts as a potent 

antioxidant.  

- Modulates 

inflammation. 

children.   

- Mixed findings on COVID-

19: Some studies show 

reduced mortality and 

inflammation markers, while 

others show no significant 

effects. 

Vitamin E Potent 

antioxidant with 

a significant 

presence in 

immune cells. 

- Enhances 

lymphocyte 

proliferation.  

 - Modulates T and 

B lymphocyte 

functions. 

 - Increases various 

immune responses 

like NK cell activity 

and IL-2 production. 

Vitamin E deficiency impairs normal 

immune functions. Supplementation 

can correct these impairments. 

Deficiency is uncommon, but 

supplementation above dietary 

recommendations improves immune 

function and reduces infection risk, 

especially in the elderly. 

Studies, including those by 

Ga Young Lee, indicate that 

Vitamin E supplementation 

boosts both cell-mediated and 

humoral immune responses. 

Clinical trials, such as the one 

from Am J Clin Nutr, show 

that Vitamin E 

supplementation enhances 

cell-mediated immunity in 

the elderly. 

Zinc Pivotal for 

immune system 

maintenance. 

Influences both 

innate and adaptive 

immunity, regulates 

immune cell 

activity, cytokine 

production, balance 

between T helper 

cell subsets. 

Deficiency can compromise immune 

function. Essential for immune 

response optimization and infection 

risk reduction. 

Zinc is essential for immune 

cell function, as noted by 

Gombart et al. (2020). Its 

deficiency can weaken 

immune responses, especially 

in the elderly (Shankar & 

Prasad, 1998). 

Supplementation has shown 

to enhance immunity in older 

adults (Beck et al., 2003; 

Prasad et al., 2008). 

Additionally, Finzi (2020) 

found that high-dose zinc can 

potentially reduce COVID-19 

symptoms rapidly. These 

studies highlight zinc's 

crucial role in immune health 

and its potential therapeutic 

benefits. 

Glutamine Central to both 

innate and 

adaptive 

immunity, 

influencing 

immune cell 

activity and 

cytokine 

production. 

1. Essential for 

expression of 

lymphocyte markers 

like CD25, 

CD45RO, CD71.  

2. Regulates 

production of 

interferon and TNF-. 

3. Modulates 

Deficiency can lead to impaired 

immune responses, affecting 

lymphocyte proliferation and 

cytokine production. 

Supplementation can enhance 

immune function, especially post-

injury or surgery. 

Roth et al. (2002) highlighted 

glutamine's role in 

lymphocyte marker 

expression and cytokine 

production. Newsholme et al. 

(2001) emphasized its 

metabolic significance to 

immune cells, especially 

during health challenges. 
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cytokine responses 

in various cellular 

settings. 

Clinical trials, such as those 

by Oudemans-van Straaten et 

al. (2001), have shown 

potential benefits of 

glutamine supplementation in 

critically ill patients.. 

 

 

Overall, this review underscores the importance of a well-balanced and nutrient-rich diet in supporting 

optimal immune function. The interactions between these nutrients and the immune system are complex 

and interconnected, and understanding their roles can contribute to improved strategies for enhancing 

immune responses, preventing infections, and maintaining overall health. 
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