
Vitamin D exhibits significant antimicrobial properties against various parasites through multiple

mechanisms, primarily by enhancing innate immune responses and inducing the production of

antimicrobial peptides. Research has demonstrated vitamin D's effectiveness against several

types of parasitic organisms, from protozoa to helminths.

Vitamin D's antiparasitic effects operate through several key mechanisms. The active form of

vitamin D, 1,25-dihydroxyvitamin D3, binds to vitamin D receptors (VDRs) and regulates

approximately 3% of the human genome, including genes encoding antimicrobial peptides .

The primary antimicrobial mechanism involves the induction of cathelicidin and β-defensin 2,

potent antimicrobial peptides that exist in neutrophils, monocytes, natural killer cells, and

epithelial cells .

Cathelicidin, in particular, is effective against gram-positive and gram-negative bacteria, fungi,

and mycobacteria at various pathogen entry sites, including the skin and mucosal linings of the

respiratory and gastrointestinal systems . Patients with vitamin D levels below 20 ng/mL may

be unable to fully express cathelicidin, which could increase susceptibility to infections .

Research has demonstrated a significant relationship between vitamin D deficiency and

toxoplasmosis susceptibility. A study of Saudi women found that serum vitamin D levels in

toxoplasma-positive cases were significantly lower compared to toxoplasma-negative cases .

The study concluded that vitamin D supplementation may provide protection against

toxoplasma infection .

Laboratory studies have shown that 1,25-dihydroxyvitamin D3 can inhibit both in vitro and in

vivo intracellular growth of the apicomplexan parasite Toxoplasma gondii . This suggests that

adequate vitamin D levels may help the immune system combat this parasitic infection more

effectively.

Vitamin D's relationship with leishmaniasis is complex and appears to be context-dependent.

Studies using experimental models have shown that vitamin D deficiency actually increases

resistance to Leishmania amazonensis infection in mice . Dietary vitamin D3 deficiency led to

more controlled lesion development compared to mice on regular diets, with increased CD4+

IFN-γ+ T cell populations and reduced IL-10 production in vitamin D-deficient mice .
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However, direct in vitro studies have demonstrated that vitamins D2 and D3 significantly inhibit

promastigote and amastigote growth of L. amazonensis . Vitamin D increases killing of

intracellular Leishmania amazonensis by directly reducing parasite growth in infected

macrophages by approximately 50-60% . Additionally, vitamin D and cathelicidin play

important roles in immune defense against Leishmania parasites .

Research has identified associations between vitamin D deficiency and specific intestinal

parasites. A study examining 239 patients found that the risk of Iodamoeba positivity was 2.54

times higher in patients with serum vitamin D levels under 20 ng/ml . Similarly, the risk of

Cyclospora positivity was 2.44 times higher in patients with vitamin D deficiency compared to

those with adequate levels .

Vitamin D deficiency has also been associated with Giardia lamblia infections. Research on

children with recurrent acute diarrhea found that vitamin D deficiency was associated with

increased numbers of diarrheal attacks and Giardia lamblia parasitic infection . The study

detected various parasites including Giardia lamblia in 13% of cases, with most parasites found

in vitamin D-deficient children .

Studies have investigated vitamin D's effects on various helminthic infections. Research on

Trichinella spiralis demonstrated that vitamin D3 supplementation significantly reduced muscle

larval count and inflammatory cellular infiltration during the muscle phase of trichinellosis . The

supplementation increased cathelicidin gene expression and had anti-inflammatory, antioxidant,

and immunomodulatory effects .

Regarding schistosomiasis, a study in Gabon found that chronic maternal helminth infections,

including Schistosoma haematobium, did not significantly disrupt vitamin D or calcium levels in

mothers or newborns . However, the relationship between vitamin D and schistosomiasis

requires further investigation.

Vitamin D has shown protective effects against cerebral malaria. Prophylactic oral vitamin D

supplementation in mice infected with Plasmodium berghei ANKA reduced death rates and

ameliorated blood-brain barrier integrity . The supplementation relieved symptoms of brain

malaria, avoided death, and provided valuable time for diagnosis and treatment post-

infection .

While not strictly parasites, vitamin D also demonstrates antifungal properties against Candida

species. Vitamin D3 shows antifungal activity against various Candida species with minimum

inhibitory concentrations ranging from 1-128 μg/mL . The compound inhibits biofilm

formation in a dose-dependent manner and has significant inhibitory effects on Candida

growth .
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At low doses, vitamin D3 confers resistance against candidemia, though high-dose

supplementation could potentially be detrimental . Vitamin D-supplemented treatments have

been associated with significantly fewer Candida infections in critically ill patients .

The antimicrobial implications of vitamin D extend beyond direct antiparasitic effects. Vitamin D

boosts innate immunity by modulating production of antimicrobial peptides and cytokine

responses . The vitamin constitutes an inexpensive prophylactic option and possibly

therapeutic product, either by itself or as a synergistic agent with traditional antimicrobial

agents .

However, it's important to note that vitamin D's effects can be context-dependent. A vitamin D-

replete state appears to benefit most infections, with the possible noteworthy exception of

leishmaniasis, where the relationship is more complex . The timing, dosage, and individual

immune status all appear to influence the effectiveness of vitamin D against various parasitic

infections.

Vitamin D demonstrates broad-spectrum antiparasitic properties through multiple mechanisms,

primarily involving the enhancement of innate immune responses and induction of antimicrobial

peptides like cathelicidin and β-defensin 2. The vitamin shows effectiveness against various

parasites including Toxoplasma gondii, certain Leishmania species, intestinal parasites like

Iodamoeba and Cyclospora, Giardia lamblia, Trichinella spiralis, and Plasmodium species causing

malaria. Additionally, vitamin D exhibits antifungal properties against Candida species. While

more research is needed to fully understand optimal dosing and treatment protocols, maintaining

adequate vitamin D levels appears to be an important component of immune defense against

parasitic infections.
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