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Abstract

Introduction: Colostrum is uniquely rich in immunoglobulins, growth factors, antibacterial
peptides, probiotics, prebiotics, and essential vitamins and minerals. Available as a
supplement, BC is used to prevent gastrointestinal infections, boost immune support, and aid
in managing chronic inflammation, autoimmune diseases, and even athletic recovery.

Aim: The aim of this article is to assess the potential benefits of colostrum across various
health areas, including gastrointestinal health, immune system support, respiratory diseases,
dermatology, autoimmune conditions and the development of preterm infants. The article will
also present a critical analysis of current scientific data and examine future research directions
and therapeutic advancements.
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Review methods: This article is based on a comprehensive, non-systematic review of the
scientific literature. A thorough search of the PubMed database was conducted, and 45
sources published up to 2024 were analyzed to ensure that the information presented is
current and relevant.

Abbreviated description of the state of knowledge: Analysis of the literature suggests that
colostrum may provide passive protection, reduce inflammation and support gut integrity in
preterm infants. Inflammatory bowel disease may benefit from colostrum, though results for
IBS are mixed. It aids wound healing, has anti-aging effects, and shows potential in
autoimmune disease management. It also boosts respiratory immunity and aids athletes'
recovery and performance.

Conclusions: Colostrum contains bioactive components like immunoglobulins, lactoferrin,
and growth factors. While current studies highlight its benefits in enhancing immunity,
supporting gut health, and managing inflammatory conditions, more comprehensive clinical
trials are required to confirm its efficacy and safety across various populations and health
conditions.

Keywords: colostrum, bovine colostrum, inflammatory bowel disease, acute diarrhea,
irritable bowel syndrome, wound healing, skin regeneration, skin aging prevention, immune
system, athletes, neonates

Introduction

Colostrum, also known as colostrum, is the first fluid secreted by the mammary glands of
mammals shortly after birth. Its unique composition distinguishes it from later milk —
colostrum is rich in immunoglobulins, growth factors, antibacterial peptides, probiotics,
prebiotics, and various vitamins and minerals. Thanks to these components, colostrum plays a
key role in protecting newborns from infections and supporting their immature immune
system [1].

The immunoglobulins contained in colostrum, especially IgG, IgA, and IgM, provide a
natural barrier against pathogens, which is essential during the neonatal period. Growth
factors such as insulin-like growth factor (IGF-1) and transforming growth factor (TGF-f),
support tissue development and wound healing, which is particularly important in the
regeneration of the digestive and respiratory tracts. It is these bioactive properties that have
made colostrum interesting not only in the context of neonatal health, but also in adults, as a
component with a wide range of potential health applications.

Recent studies suggest that bovine colostrum (BC), or bovine colostrum, has similar
properties to human colostrum and may be a valuable supplementary source for humans. BC
is available in the form of dietary supplements and is used to prevent gastrointestinal
infections, support the immune system, and support the treatment of chronic diseases and
inflammation [2, 3]. In addition, colostrum is used to prevent diarrhea, especially in children,
and to protect athletes from infections caused by exhaustive training and physical stress,
making it an interesting tool in sports medicine [4].



Some studies indicate anti-cancer properties of colostrum, resulting from its ability to inhibit
the growth of cancer cells, which may have potential importance in the treatment of some
types of gastrointestinal cancers.

Regenerative and immunomodulatory properties mean that colostrum is also increasingly
used in the treatment of autoimmune diseases and in supporting the immune system in
patients weakened by disease or treatment [5].

Both human and bovine colostrum are being intensively studied in the context of their
potential applications in medicine and public health. Activities aimed at processing and
stabilizing colostrum enable its introduction as a component of functional foods and
supplements, which opens up new possibilities for its commercialization and implementation
in the food and health market.

Effects of colostrum on the immune system

Colostrum contains numerous bioactive components that support the immune system and are
particularly beneficial for newborns whose immune systems are not fully developed. A review
of contemporary scientific studies shows that colostrum enhances the immune response in
many ways, from passive protection against infections to supporting the maturation of key
immune cells.

Passive immunity through immunoglobulins Colostrum is rich in immunoglobulins, in
particular IgA, IgG and IgM, which play a key role in the passive transfer of immunity from
mother to child. These immunoglobulins form a protective layer on the mucous membranes of
the gastrointestinal tract, which is the first line of defense against pathogens [6,7]. Thanks to
this, newborns who do not yet fully produce their own antibodies receive immediate
protection against bacteria and viruses present in the environment.

Active support for the immune system thanks to lactoferrin and cytokines Lactoferrin,
present in high concentrations in colostrum, has strong antibacterial, antiviral and
immunomodulatory properties. By binding iron ions, lactoferrin limits the availability of this
element for pathogens, which inhibits their growth. Lactoferrin also supports the activation of
immune cells, such as neutrophils, which are key in the fight against infections [7]. Cytokines,
such as interleukins and growth factors, support inflammatory processes and modulate the
immune response, stimulating the maturation of T and B cells, which is essential for long-
term immunity [8].

Colostrum supports the development of a healthy gut microbiota, which plays a key role in
the functioning of the immune system. A healthy gut microbiota affects the maturation of the
immune system, protecting against pathogen invasion and supporting immune responses
against infections. Studies indicate that colostrum proteins, such as defensins and lysozyme,
support the integrity of the intestinal mucosa, which reduces the risk of inflammation and
intestinal infections [9,10].

Colostrum components can modulate the inflammatory response, which is especially
important in newborns with an immature immune system. Animal studies have shown that
colostrum reduces the activity of inflammatory markers while supporting the production of
antibodies and cytokines that control the immune response [11]. Such modulation helps



maintain the balance between pro- and anti-inflammatory responses, which is essential for
health.

Colostrum, thanks to the presence of bioactive components, also stimulates the development
of regulatory T cells (Tregs), which play a key role in maintaining immune homeostasis.
Tregs prevent excessive immune responses, which is important in preventing autoimmune
reactions and in food tolerance [12].

Effects of colostrum on the development of preterm infants

Preterm infants have an immature immune system, making them more susceptible to
infections. Colostrum supports the immune response by providing immunoglobulins, mainly
IgA, which are the first line of defense against pathogens in the digestive system [13].
Immunoglobulins contained in colostrum help protect the intestinal mucosa and prevent
pathogens from entering the body [14]. Colostrum supplementation has been shown to reduce
the risk of infections, which may contribute to improved health outcomes in preterm infants
[15].

The digestive system of preterm infants is also immature and prone to inflammation and
conditions such as necrotizing enterocolitis (NEC). Studies suggest that colostrum supports
the development of intestinal epithelial cells, improving their barrier function and accelerating
repair processes [16]. Colostrum is also a source of growth factors, such as epidermal growth
factor (EGF), which support the regeneration of the intestinal mucosa [17]. Furthermore,
colostrum supports the development of a beneficial gut microbiota, which is crucial for the
intestinal health of preterm infants [18].

Clinical studies have shown that oropharyngeal colostrum (OPC) supplementation can
significantly reduce the incidence of necrotizing enterocolitis and respiratory tract infections.
In a randomized controlled trial conducted by Nasuf et al. (2018), preterm infants fed
colostrum had significantly fewer cases of NEC and fewer infections compared to the control
group. Additionally, in the study by Sangild et al. (2021) showed that colostrum
supplementation before formula feeding improved gut function and reduced inflammatory
markers [19,17]

Another meta-analysis of clinical trials found that preterm infants fed colostrum had higher
levels of immune cells, such as regulatory T cells, which modulate immune responses,
reducing the risk of excessive inflammatory responses [15].

Use of Colostrum in Gastroenterology

Inflammatory bowel disease (IBD) encompasses a group of inflammatory disorders affecting
the small intestine and colon, primarily categorized into ulcerative colitis (UC) and Crohn's
disease (CD). While these conditions share certain symptoms, they are distinct diseases
influenced by a combination of genetic, environmental, and immunologic factors [20].
Crohn's disease can affect any part of the digestive tract, from the mouth to the anus,
involving all layers of the intestinal wall. In contrast, ulcerative colitis is limited to the
mucosal layer of the colon, with lesions typically found in the rectum and extending through
the intestine. Symptoms vary from mild to severe and, in some cases, can be life-threatening
[21].



Bovine colostrum has demonstrated promising results in alleviating inflammation and
symptoms in both animals and humans. In murine models of colitis, bovine colostrum and its
components have been effective in preventing or reducing chemically induced colitis [3].
Studies indicate that bovine colostrum may primarily counteract the increase in pro-
inflammatory cytokines; however, the complex cytokine storm observed in IBD patients
suggests that its beneficial effects likely arise from multiple mechanisms. Further research is
essential to clarify these effects, such as investigating whether colostrum-induced modulation
of monocyte or macrophage activity can reduce the pro-inflammatory state throughout the
gastrointestinal tract in human IBD [22].

Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder characterized by
abdominal pain linked to changes in stool form or frequency.

Although its pathophysiology is not fully understood, it is well established that IBS involves
disrupted communication between the gut and brain, resulting in motility disturbances,
visceral hypersensitivity, and altered central nervous system processing. Additional, less
consistent mechanisms may include genetic predispositions, changes in gastrointestinal
microbiota, and disturbances in mucosal and immune function [23]. Prospective, double-blind,
randomized, placebo-controlled trial found that colostrum did not provide benefits in
alleviating symptoms or enhancing mucosal immunity in patients with IBS. Therefore, further
large-scale studies are necessary to assess the potential effectiveness of colostrum in IBS
patients [24].

Infectious inflammatory diarrhea is a severe form of diarrhea, typically caused by invasive or
toxin-producing bacteria, though viral and parasitic pathogens can also be responsible.
Symptoms such as bloody stools, high fever, significant abdominal pain, or a duration
exceeding three days suggest an inflammatory infection. In North America, the most
commonly identified inflammatory pathogens include Salmonella, Campylobacter,
Clostridioides difficile, Shigella, and Shiga toxin—producing Escherichia coli [25]. Bovine
colostrum (BC) products have proven effective in managing clinical symptoms and reducing
pathogenic agents in cases of infectious diarrhea in children, showing improvements in stool
frequency, diarrhea occurrence, and pathogen detection [26]. Lactoferrin in bovine colostrum
can stimulate the secretion of anti-inflammatory cytokines and promote T helper lymphocyte
polarization, potentially aiding in the prevention of enteric infections and sepsis [4]. Studies
have indicated that bovine colostrum supplementation can reduce the frequency of diarrhea
and improve stool consistency, though it does not impact the duration of diarrhea.
Additionally, colostrum was effective in lowering the rate of hospital admissions due to
diarrhea in children but did not shorten the length of hospital stay [27].

The use of colostrum in dermatology, wound healing and skin aging prevention
Colostrum has numerous applications in dermatology and is becoming an increasingly
popular cosmetic ingredient. It is rich in bioactive components that support and stimulate
wound healing and skin regeneration processes, while also providing anti-aging benefits
[28,29]. The non-casein bioactive peptides found in colostrum may contribute to its anti-
inflammatory properties, indicating its potential usefulness in treating inflammatory skin
conditions [30].



Studies compare colostrum to mature milk produced during lactation, generally concluding
that colostrum is richer in immune and bioactive factors [31].

The positive effect of colostrum on skin wound healing may result from the presence of
growth factors and other immune-regulating components [29]. Growth factors are essential
for key metabolic activities, such as cell proliferation. Bovine colostrum contains growth
factors like Epidermal Growth Factor (EGF), Transforming Growth Factor Beta (TGF-), and
Platelet-Derived Growth Factor (PDGF). EGF promotes granulation tissue formation, reduces
inflammation, and supports re-epithelialization, accelerating wound closure. During the
healing process, TGF-B1 shifts from acting as a pro-inflammatory mediator to an anti-
inflammatory role, which is essential for tissue repair and inflammation resolution.

PDGF serves as a potent chemoattractant, drawing fibroblasts, neutrophils, monocytes, and
smooth muscle cells to the wound site. It also activates macrophages and stimulates fibroblast
proliferation, contributing to extracellular matrix production and playing a critical role in new
tissue formation and the restoration of tissue integrity [32].

Colostrum-derived extracellular vesicles contain a range of anti-inflammatory factors that aid
in transitioning from the inflammatory to the proliferative phase, as well as components that
promote tissue remodeling and angiogenesis [33].

Colostrum offers substantial potential as a natural anti-aging agent and in repairing UV-
induced skin damage [31]. Its amino acids deliver multiple benefits: proline helps reduce
wrinkles and sagging, supports collagen formation, and promotes tissue healing; threonine
boosts collagen and elastin production; and methionine provides antioxidant protection [29].
Colostrum-derived exosome treatment has been shown to prevent UV-induced formation of
intracellular reactive oxygen species in epidermal keratinocytes. In UV-stimulated
melanocytes, these exosomes also significantly reduce melanin production, potentially
lowering the risk of excessive melanin accumulation linked to hyperpigmentation disorders
[31].

The Use of Colostrum in Autoimmune Diseases

In recent years, research on colostrum has provided increasing evidence of its effectiveness in
the context of treating and preventing autoimmune diseases. These diseases, such as
rheumatoid arthritis (RA), inflammatory bowel diseases, or type 1 diabetes, represent a
significant health problem that requires new therapeutic approaches. Below is a detailed
review of studies that particularly focus on the impact of colostrum on various aspects of the
immune system.

Research has shown that proline-rich polypeptides (PRP) present in colostrum have the ability
to regulate immune responses, which is particularly important for patients with autoimmune
diseases. These polypeptides can act as both stimulatory and suppressive agents depending on
the immune state of the body. PRPs may reduce the activity of hyperactive immune cells,
which can lead to a decrease in inflammation and symptoms of autoimmune diseases, such as
rheumatoid arthritis (RA) [34]. A study conducted on an animal model utilized hyperimmune
colostrum for the treatment of rheumatoid arthritis (RA). In this study, mice were given
colostrum with elevated levels of antibodies directed against specific antigens. The results



showed that mice receiving hyperimmune colostrum exhibited significant reductions in
inflammatory symptoms and milder joint changes compared to the control group [35].

The ability of colostrum to reduce intestinal permeability is crucial in the prevention and
treatment of diseases associated with leaky gut syndrome. High intestinal permeability,
known as "leaky gut syndrome," is commonly associated with autoimmune diseases, such as
inflammatory bowel diseases.

Colostrum, due to its content of proteins and growth factors like immunoglobulins and
lactoferrin, can strengthen the intestinal barrier, limiting the passage of harmful particles and
bacteria into the bloodstream. It has been demonstrated that colostrum supplementation
improves gut integrity and reduces inflammation in patients with inflammatory bowel
diseases, making it a promising support in the treatment of autoimmune intestinal diseases
[36]. The effect of colostrum was studied in patients suffering from inflammatory bowel
diseases, including Crohn’s disease (CD) and ulcerative colitis (UC).

The research showed that regular colostrum supplementation alleviates symptoms such as
abdominal pain and diarrhea and improves the overall well-being of patients. The findings
suggest that colostrum may act as a complementary therapy supporting traditional
pharmacological treatment. Furthermore, the low risk of side effects makes colostrum a safe
option for individuals with gut-related issues [22].

The versatility of colostrum as a therapeutic agent is also emphasized, showing beneficial
effects in cases of autoimmune diseases, gastrointestinal disorders, and even certain types of
cancer. Scientific studies have presented the mechanisms of colostrum's action in terms of
modulating gut microbiota and reducing inflammation, which play a crucial role in the course
of autoimmune diseases. These studies highlight the potential of colostrum as a therapeutic
support with minimal risk of adverse effects [37].

Colostrum in the Prevention and Treatment of Respiratory Diseases

Colostrum, or the initial milk produced by mammals after birth, has gained increasing
recognition in scientific literature for its potential benefits in immune support and as an
adjunctive measure in the prevention and treatment of respiratory diseases. This chapter
provides a review of the latest research on the impact of colostrum on respiratory health,
exploring its immunological properties and applications in various respiratory conditions.

One of the primary mechanisms through which colostrum supports respiratory health is its
ability to modulate immunity. Studies have shown that colostrum strengthens mucosal
immunity by providing immunoglobulins, mainly IgG, which act as a first line of defense,
neutralizing pathogens and preventing their adhesion to the respiratory epithelium, thereby
reducing the risk of infection. Additionally, colostrum contains large amounts of lactoferrin, a
protein that binds iron and has direct antiviral and antibacterial properties. Lactoferrin has
been shown to inhibit the replication of certain viruses and plays a role in enhancing the host's
immune defense [38]. Bagwe and colleagues demonstrated that individuals supplementing
with colostrum experienced a lower frequency of respiratory infections. These mechanisms
include the improvement of macrophage function and the increased activity of natural killer
(NK) cells, highlighting colostrum's potential in preventing respiratory diseases [10].



The effects of regular use are particularly significant in children, where frequent infections
can have long-term impacts on respiratory health. Studies have included children who
received bovine colostrum supplementation. It was observed that the duration of respiratory
illnesses was shortened, and overall immunity improved [39]. Similar results were obtained
by researchers Loss, G., Depner, M., Ulfman et al., who compared the effects of raw and
processed cow’s milk in infants. It was confirmed that infants consuming raw milk had a
lower risk of respiratory infections [40].

Colostrum as a Dietary Supplement for Athletes

Athletes subjected to intense physical effort are often at risk of inflammation, immune
dysfunction, and muscle damage. With the growing popularity of natural supplements, bovine
colostrum has become a subject of research for its impact on athlete health and post-exercise
recovery.

Colostrum, the first milk secreted by cows after giving birth, contains high concentrations of
growth factors, immunoglobulins, and bioactive proteins, which may support the body’s
regenerative processes and enhance physical performance.

In 2016, Mizelman conducted a study on the effects of colostrum supplementation on physical
performance, muscle mass, inflammation, and immune function during the regular season for
rugby players. The results suggest that colostrum supplementation can reduce inflammation
levels and support immunity, allowing athletes to recover faster from intense training [41].
Similar results were obtained by researchers observing the impact of long-term colostrum
supplementation on the immune system of young female basketball players. The findings
indicated an improved immune response and shortened recovery time after physical exertion
[42]. A randomized study conducted in 2024 also examined the effects of colostrum
supplementation on the endurance of trained swimmers, showing that colostrum contributes to
improved endurance parameters and faster recovery time after intense workouts [43].

A crucial component of physical effort is recovery, which is impossible without a proper diet
and a healthy and functional digestive system. In 2017, Halasa and colleagues investigated
how oral colostrum supplementation affects intestinal permeability and fecal zonulin levels in
athletes. The results indicate that colostrum reduces intestinal permeability and improves gut
health, which is particularly important for athletes exposed to physical stress [44]. In 2022,
Cieslicka and colleagues examined the long-term effects of colostrum supplementation on
iron homeostasis, which is essential for maintaining proper hemoglobin levels and,
consequently, physical endurance, oxidative stress, and inflammation in female athletes. A
placebo-controlled study found that colostrum improves iron balance and reduces markers of
oxidative stress, which is crucial for long-term physical performance [45].

Summary

Colostrum contains bioactive components like immunoglobulins, lactoferrin, and growth
factors, enhancing newborn immunity and gut health. It offers passive protection through
immunoglobulins and actively boosts immune cells and reduces inflammation. In preterm
infants, colostrum prevents infections and supports gut barrier function, lowering risks of



conditions like necrotizing enterocolitis. In gastroenterology, bovine colostrum helps reduce
inflammation in inflammatory bowel diseases, though results are mixed for irritable bowel
syndrome. Colostrum aids wound healing and has anti-aging skin benefits. It shows promise
in autoimmune disease management by regulating immune responses and enhancing gut
integrity. In respiratory health, colostrum reduces infection risk and boosts mucosal immunity.
For athletes, it aids recovery, reduces inflammation, and improves gut health, enhancing
performance and endurance. Further research is needed to fully understand the mechanisms
and potential therapeutic applications of colostrum. While current studies highlight its
benefits in enhancing immunity, supporting gut health, and managing inflammatory
conditions, more comprehensive clinical trials are required to confirm its efficacy and safety
across various populations and health conditions.
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