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The main functions of the human immune system are to protect against infective 
agents (bacteria, viruses, fungi), timely remove damaged cells, continuously monitor 
and inhibit malignant growth. Moreover, the immune cells and the immune system as 
a whole provide a certain level of tolerance to intrinsic and safe extrinsic antigens. 
 People significantly differ in their system's ability to perform its functions. The 
key drivers for such differences are genetics, extrinsic factors, lifestyle and nutrition, 
as well as their integrated interaction. Nutrition is considered to be a modified factor 
that influences immune functions. The specifics of this influence have been studied 
for many decades. 
 As early as 1968, the World Health Organization published a monograph 
entitled "Interactions between Infection and Nutrition" [1] that demonstrated a 
synergistic effect of infective agents and malnutrition on the immune system (Figure 
1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. Interrelation between nutrient deficiency and infection 
  
 Like other body systems, the immune system, probably even more so, is 
dependent on sufficient nutrient supplementation. There is strong evidence suggesting 
that nutritional status is closely related to immunity and the resistance of the body to 
various infective agents. It is also known that the deficiency of macro- and 
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micronutrients results in impaired immune functions. The latter can be restored by 
correcting the supply of nutrients. 
 Seasonal outbreaks of respiratory viral infections occur at those times of the 
year when, along with unfavorable weather conditions, the body and immune system 
can be affected by a suboptimal amount of certain phytonutrients, vitamins, and 
minerals. Some micronutrients are thought to be the "boosters" of the immune system. 
Furthermore, the results of the studies suggest their ability to have an effect on 
respiratory viruses [2]. 
  

 

 Mineral, vitamin, and phytonutrient supplementation in boosting immunity 

 Dietary supplementation is an important and promising way to improve 
immune resistance against infective agents, in particular, against respiratory viruses. 
There have been hundreds of studies to establish the efficacy of certain vitamins, 
minerals, flavonoids, and their combinations in terms of their impact on the key 
immune response indicators, the incidence and duration of infectious diseases, 
vaccines efficacy, etc. 

 As regards the use of synthetic vitamins and micro-nutrient elements, as well as 
vitamin and mineral complexes, the results of the studies are contradictory, but a 
significant role of vitamin D 3 (cholecalciferol) and zinc in immune reactions has 
been reliably proven. Interestingly that vitamin D was used to treat tuberculosis long 
before the effective antibacterials were discovered. Even at that time, the investigators 
reported higher immune system resistance against infections after a single 8000 IU 
dose of cholecalciferol [3]. 

 Its food sources are extremely limited (sea fish, seafood), and its deficiency in 
the population of Ukraine is seen in more than 80% of the adult population [4]. 
Therefore, given an extremely low sea fish and seafood consumption, not readily 
available vitamin D fortified dairy products, the use of medications containing 1000-
2000 IU of Vitamin D may be good for most Ukrainians. 

 The results of a meta-analysis of randomized studies performed in 2017 
demonstrated a reduction in the incidence of acute respiratory viral infections, 
including seasonal, due to the additional vitamin D intake in the form of dietary 
supplements [5]. 

 This year has already witnessed some publications about an association 
between significant vitamin D deficiency in the aging population in Italy, Spain, and 
Switzerland, which turned to be the most vulnerable group in terms of morbidity, and 
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severe outcomes of coronavirus infection COVID- 19 [6]. Investigators predict that 
the incidence and mortality may be reduced by vitamin D3 (cholecalciferol) 
supplementation. 

Based on the WHO data, zinc deficiency ranks the fifth in the cause of 
mortality and morbidity in developing countries that affects one-third of the world's 
population. Globally, zinc deficiency accounts for about 16% of lower respiratory 
tract infections [7, 8].  

There is strong evidence between zinc deficiency and infectious diseases such 
as malaria, HIV, tuberculosis, measles, and pneumonia [9]. Zinc deficiency causes a 
significant impairment of cellular immunity. The number of T-lymphocytes is 
reduced, DNA synthesis is impaired, T/B lymphocytes ratio is decreased, IgE level is 
elevated, IgG, IgA, IgM levels are reduced, phagocytosis remains unchanged, 
transferrin level is reduced, and other immune disorders occur [10].  

Clinical studies have shown that zinc intake shortens the duration of common 
cold symptoms in healthy people. What attracts attention is the correlation between 
zinc intake in the group of aging people and a significantly lower incidence of 
infections during the year [11,12]. 

 

  A new combination of immunomodulatory phytotherapeutic complexes 

 With regard to planning vitamin-mineral and phytonutrient supplementation to 
boost immunity and combat respiratory viruses, attention should be given to the 
efficacy of sequential use of the phytotherapeutic complexes manufactured in Ukraine 
named Immunsil® and Immunsil®D3 (Nutrimed LLC, Ukraine). 

 The phytotherapeutic complex Immunsil® consists of the following active 
ingredients of natural plant origin: 

o Beta-glucan 200 mg (containing 80% of beta-glucans 1,3 and 1,6); 
o Echinacea purpurea extract 100 mg; 
o Elderberry fruit extract (Sambucus nigra) 75 mg. 

 All components have well-established immunomodulatory properties supported 
by numerous in vitro and in vivo studies: 
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 Table 2. Immunomodulatory properties of beta-glucan, Echinacea purpurea, 
and elderberry fruits. 

 A key component of the phytotherapeutic complex Immunsil® is beta-glucan 
that, based on its chemical structure, is a member of the ² -D-glucose polysaccharide 
group and is a structural element of the cellular wall of cereals, bacteria, and fungi. 
Numerous essential beta-glucan functions are known and proven. They include 
stimulation of immunity, prebiotic function - facilitating the growth of probiotic 
bacteria, lowering blood cholesterol level, potentiating the effects of monoclonal 
antibodies on cancer cells. 

 A review of the studies on the immunostimulatory effects of individual 
nutrients carried out over the last 20 years (more than 20,000 publications) shows a 
prominent position of beta-glucans among other natural immunomodulators [13].  

 Beta-glucan has both experimentally and clinically proven effects on the main 
components of innate and acquired immunity: it optimizes the function of 
macrophages, monocytes, dendritic cells, T-lymphocytes, including T-killers, 
production of antibodies, pro-inflammatory and anti-inflammatory cytokines. 

 A number of studies evaluated the amount of beta-glucan required for its 
immunostimulatory effect. A dose ranging from 100 mg to 500 mg is believed to be 
sufficient to stimulate an immune response [14].  

Beta-glucan

•Activation of cytotoxic 
macrophages, 
intensification of 
interleukin-1 production 
by macrophages, 
stimulation of T 
lymphocytes, boosting 
other cytokine 
production, activation of 
killer cells (NK cells), 
elevated serum level of 
acute-phase protein.

•Inhibition of the synthsis 
of acute-phase proteins : 
interleukins-6 and -12, 
boosting interferon 
production.

Echinacea purpurea

•Activation of cellular 
immunity, stimulation of 
macrophage phagocytic 
activity and granulocyte 
chemotaxis, facilitation of 
cytokine release, 
intensification of 
interleukin-1 production 
by macrophages, speeding 
up B-lymphocytes 
differentiation into plasma 
cells, improving antibody 
formation and T-helper 
activity.

•Antiviral activity against 
influenza and herpes 
viruses, boosting 
resistance against 
respiratory infections.

Elderberry fruits

•Elderberry anthocyanins and 
flavonoids are able to inhibit 
the protease of the viral 
enzyme 3-CL that inhibits 
the activity of the virus in 
the cells. Elderberry 
polysaccharides have an 
overt immunostimulatory 
effect. 

•Biologically active 
substances of this extract 
help relieve the symptoms 
of seasonal diseases and 
shorten their duration, 
demonstrate antioxidant 
properties that has a 
positive effect on alleviating 
oxidative stress and 
inflammation associated 
with infections.
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 Clinical studies proved the efficacy of beta-glucan in reducing the incidence, 
duration, and severity of respiratory viral infections. For example, a placebo-
controlled study in elderly subjects (50-70 years) demonstrated that 250 mg of beta-
glucan was associated with a nearly twice lower number of seasonal viral disease 
episodes compared to placebo, and these infections were less severe. [15]. 

 The phytotherapeutic complex Immunsil® is used on top of a healthy balanced 
diet as an additional source of natural immune stimulators, including for viral 
infection prevention and speeding up recovery from infections of various origins and 
locations. 1-2 capsules are taken daily for 10-14 days. 

 The phytotherapeutic complex Immunsil®D3 consists of 250 mg of beta-
glucan (containing 80% of beta-glucans 1,3 and 1,6), 16.5 mg of zinc glycinate 
(equivalent to 5 mg of elemental zinc), and 50 mcg of vitamin D3 (2000 IU). Zinc and 
vitamin D3 also have good evidence of immunomodulatory effects: 

 

 Table 3. Effects of zinc and vitamin D on the immune system and the risk of viral 
infections. 

Vitamin D3

• Stimulation of 
proliferation and 
migration of monocytes 
and neutrophils, 
stimulation of T-
lymphocytes;

• An optimal amount of 
vitamin D in the body 
lowers the risk of 
respiratory infections.

Zinc

• Stimulates lymphocyte 
proliferation, helps 
maintain homeostasis of 
the immune system and 
immune tolerance;

• Zinc deficiency is 
associated with an 
increased risk of 
respiratory infections in 
the elderly and children.
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 Sequential use of Immunsil® and Immunsil® D3 

 

  The sequential use of the phytotherapeutic complex Immunsil® and 
Immunsil® D3 is believed to be justified and effective. 
  

 Initially, e.g. after contact with infected family members, Immunsil® is 
prescribed for 10-14 days for immediate activation of the immune response. A similar 
strategy seems to be practical in case of the respiratory viral disease to ensure a 
speedy recovery. 

 The second stage supposes the use of Immunsil® D3 - a combination of beta-
glucan with two other immunomodulatory nutrients: zinc and vitamin D. This 
phytotherapeutic complex promotes long-term maintenance of immunomodulatory 
effect, prevents re-infection with respiratory viruses. 

 Conclusion: 

o During the outbreaks of respiratory viral infections, the risk of contracting the 
disease and, probably, its severity depends on immune system functioning; 

o Numerous international clinical studies have shown the immunomodulatory 
effect of the ingredients of the phytotherapeutic complexes Immunsil® and 
Immunsil® D3, namely beta-glucans, vitamin D3, zinc, and extracts of 
echinacea and elderberry. 

o The sequential use of the phytotherapeutic complex Immunsil® and 
Immunsil® D3 makes it possible to get immunomodulatory effects from natural 

Immunsil®
beta-glucan, echinacea, elderberry 

for 10-14 days 

Immunsil® D3
beta-glucan, zinc, vitamin D3 

for 30-90 days 
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plant sources of bioflavonoids and from additional amounts of zinc and vitamin 
D3, which deficiency is widespread in Ukraine. 
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