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ABSTRACT

Growing evidence suggests that many gastrointestinal and some systemic diseases involve dysfunction of the mucosal
barrier. Colostrum is the milk produced during the first few days after birth. Bovine colostrum, a nutrient-rich fluid containing
growth factors, hormones, and paracrine substances, shows promise in promoting mucosal healing in various inflammatory,
infectious, and injury-related conditions. This review outlines the structure and function of the intestinal barrier and how its
disruption contributes to diseases such as inflammatory bowel disease (IBD).

IBD comprises chronic, relapsing disorders with unclear causes, and current treatments -targeting immune dysregulation and
microbiota imbalances - remain inadequate. Therapies include anti-inflammatory drugs, immunosuppressants, biologics, and
supportive interventions like diet and supplements. We explore bovine colostrum as a potential complementary therapy for
IBD, reviewing its active components and their gastrointestinal effects based on in vitro and in vivo studies, while also
considering its benefits.
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Bovine Colostrum, Inflammatory Bowel Disease, IBD, Treatment, Gastrointestinal, Immunoglobulins, Leukocytes,
Cytokines, Growth Factors, Lactoferrin

CITATION
Kinga Teper, Patrycja Swiercz, Konrad Struzek, Agnieszka Kwiatkowska, Ewelina Maczka, Wiktor Tracz, Sandra Khiralla-
Gawlik, Aleksandra Anna Strzelecka, Aleksandra Ewa Basak, Jakub Tomaszewski. (2025) Bovine Colostrum Supplementation in

Inflammatory Bowel Disease: Benefits and Its Role in Gastrointestinal Health. International Journal of Innovative Technologies
in Social Science, 3(47). doi: 10.31435/jjitss.3(47).2025.3671

COPYRIGHT

© The author(s) 2025. This article is published as open access under the Creative Commons Attribution 4.0
International License (CC BY 4.0), allowing the author to retain copyright. The CC BY 4.0 License permits the content
to be copied, adapted, displayed, distributed, republished, or reused for any purpose, including adaptation and commercial
use, as long as proper attribution is provided.

1. Introduction

A wide range of gastrointestinal diseases is associated with the loss of mucosal integrity. This include
macroscopic ulceration like IBD. The failure of the intestinal barrier, often observed in IBD [1], results in
microbial translocation, where bacteria, viruses, and their pathogen-associated molecular patterns (PAMPs)
migrate from the gut lumen into the systemic circulation and lymphatic system [2,3]. This translocation
subsequently triggers systemic inflammation [2,3.4].

IBD refers to a group of chronic, relapsing disorders of the gastrointestinal (GI) tract, with Crohn's
disease (CD) and ulcerative colitis (UC) being the primary conditions [5]. The pathogenesis of IBD involves
a complex interaction of genetic, environmental, and microbiota-related factors, along with an abnormal
immune response [6,7,8]. As a result, current therapeutic approaches primarily focus on addressing immune
system dysfunctions that contribute to the development of chronic intestinal inflammation [7]. Moreover,
recent studies suggest that the pathogenesis of IBD can be influenced by dietary habits (such as those associated
with the modern Western diet) and a high-stress lifestyle [9,10].

Damage to the intestinal epithelium, one of the body's key physical barriers, which is covered by a
mucous layer and exposed to external agents (such as food antigens or bacteria), may lead to intestinal
inflammation [11]. Dysfunction in the intestinal epithelium is also linked to nutrient malabsorption.
Furthermore, epithelial cells are capable of synthesizing antimicrobial peptides, and research has shown that
these peptides exhibit defective expression in CD patients [12,13].

Current treatment strategies for IBD include anti-inflammatory drugs like aminosalicylates and
corticosteroids, immunosuppressive drugs (e.g., methotrexate, azathioprine), antibiotics, and biologic therapies (e.g.,
infliximab, vedolizumab) [7,14,15]. Supportive treatments involve a balanced and personalized diet, a healthy
lifestyle, and stress management [9,10]. However, the existing therapeutic options for IBD patients remain
inadequate, emphasizing the need for new treatment strategies with novel mechanisms of action.

One promising alternative is bovine colostrum (BC), which is the milk produced by female mammals
during the first three days after giving birth before it transitions into mature milk [16]. Numerous studies have
confirmed that the components of BC may positively influence the clinical progression of gastrointestinal
diseases, including IBD [17].
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2. The Mucosal Barrier in the Gut

The main role of the gastrointestinal tract is digestion and absorption of nutrients from food. In addition
to this, the gut serves as a habitat for a vast and diverse microorganisms - including bacteria, viruses, protozoa,
and fungi - collectively known as the microbiota. Food entering the digestive system may also carry various
microbes, some of which can be harmful. The mucosal barrier functions as both a structural and physiological
interface that separates the host from the external environment contained within the gut lumen.

The intestinal barrier consists of several key components:

e Gastric acid, which acts as the first line of defense by restricting microbial entry into the intestines.

e The mucus layer [18], which establishes a diffusion gradient filled with antimicrobial substances -
such as nitric oxide, defensins, and other antimicrobial peptides [19] - as well as immunoglobulins, primarily
secretory IgA.

e The epithelial lining, composed of a single layer of cells connected by tight junctions and other
adhesion structures [20], which is constantly renewed from intestinal crypts.

o Intraepithelial lymphocytes (IELs), a population of resident immune cells located within the
epithelial layer.

e Lymphocytes and macrophages in the lamina propria, which migrate to the mesenteric lymph
nodes and contribute to memory immune responses.

e Further downstream, liver macrophages (Kupffer cells) act as an additional defense mechanism,
neutralizing pathogens and PAMPs that bypass the upstream barrier components; this element will not be
elaborated on here.

e The gut microbiota, which plays a protective role by preventing colonization by harmful external
microorganisms.

However, pathogens and toxins are able to penetrate the mucosal barrier, particularly when exposure levels
are high, but the gastrointestinal mucosa has developed various mechanisms to prevent severe outcomes [18].

3.Gastrointestinal Repair Mechanisms

The epithelial lining of the gut has one of the fastest turnover rates among all the cell types in the human
body. With a turnover period of 3-5 days, cells damaged by pathogens or toxins are quickly replaced. Their
replacement allows for clinical recovery. The rapid turnover of the intestinal epithelium is dependent on the
availability of luminal nutrients, and a lack of them (such as in starvation) can lead to atrophy and a weakened
barrier function [21]. This process is partly regulated by glucagon-like peptide 2 (GLP2), a product of the
glucagon gene, which has important trophic effects on the intestine. Therapeutic administration of GLP2 can
stimulate mucosal hypertrophy even in the absence of luminal nutrients [22]. GLP2's actions are primarily
mediated through the secretion of insulin-like growth factor-1 (IGF-1) by neural and myofibroblast cells [23].

Ulceration refers to a disruption in the epithelial surface. The factors that allow ulcers to persist are not
fully understood, but the process of wound healing (restitution) in epithelial monolayers has been well-
researched. When a monolayer is damaged, cell migration from the edges and increased cell turnover help
close the wound and restore integrity [24]. In vivo, injury leads to dedifferentiation and the appearance of
injury-related cell types, such as surface mucosal cells, ulcer-associated cells, mucosal neck cells, spasmolytic
polypeptide-expressing metaplasia (SPEM), and pyloric metaplasia [25]. Interestingly, many of these
metaplastic cells produce mucins, indicating that mucus layer restoration is a key part of the healing process.
Polyamines promote epithelial restitution through calcium signaling [26,27]. Growth factor peptides are also
necessary for these processes [28], including hormones (LnRH), cytokines, IGF-1, EGF, TGFa and B, PDGF,
GH, GHRF, and milk fat globule proteins [29]. Colostrum contains many of these factors and supports
epithelial restitution [30].

This offers a compelling reason to explore the potential therapeutic use of colostrum in conditions
involving loss of epithelial integrity. It was observed years ago that the expression of receptors for many
growth factors is limited to the basolateral surface of enterocytes, suggesting that trophic factors only act on
the epithelium when its integrity is compromised, a phenomenon known as luminal surveillance [31]. Many
of these factors also have anti-inflammatory effects [32]. Recently, innate immune receptors have been shown
to play a role in restitution and repair [33]. While EGF was once considered the primary driver of epithelial
repair, recent evidence suggests that other peptides, such as Neuregulin-1, which signal through EGFR-related
pathways, may be more potent in promoting this process [34].
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4. Constituents of Bovine Colostrum

Bovine colostrum (BC) consists of over 250 functional components, including immune-boosting peptides
and antimicrobial substances [35,36]. Key ingredients in BC include macronutrients, immunoglobulins, leukocytes,
cytokines, growth factors, lactoferrin (LF), lysozyme (LZ), casein, proline-rich polypeptides, glycomacropeptide
(GMP), lactalbumin (LA), and enzymes such as lactoperoxidase (LPO) (Table 1). Additional components include
vitamins, macro- and microelements, hormones, nucleotides, and gangliosides [37,38]. Colostrum plays an essential
role in the development of the immune system in infants and aids in the growth, maturation, and repair of various
tissues. As a result, BC contains significantly higher concentrations of growth-promoting factors than mature milk
[16,35,37]. Commercially available colostrum comes in various forms, including powder, concentrate, lozenges,
fortified milk and beverages, yogurts, butter, and even chewing gums. These products may vary in terms of
compound quality, quantity, and bioavailability [39,40].

4.1 Immunoglobulins

Bovine colostrum (BC) contains five types of immunoglobulins: IgG, IgA, and IgM in significant
amounts, along with trace levels of IgD and IgE. These immunoglobulins provide protection against various
pathogens, including bacteria, viruses, parasites, and fungi [41]. In the gastrointestinal tract, their main function
is to bind to microorganisms, thereby blocking their interaction with the intestinal epithelium and preventing
their entry into the bloodstream [42]. Immunoglobulins are particularly vital for ruminants, as their
syndesmochorial placenta does not allow the transfer of antibodies to the fetus during gestation [43].

4.2 Leukocytes

Bovine colostrum contains approximately 10°¢ leukocytes per milliliter [44], predominantly made up of
colostral mononuclear cells (CMCs) like macrophages and lymphocytes, along with some polymorphonuclear
and epithelial cells [45,46]. Research has shown that CMCs have the ability to present antigens, which allows
them to influence the immune response and help regulate the balance between immune tolerance and allergic
reactions [47].

4.3 Cytokines

In addition to cytokines released by leukocytes found in colostrum, various cytokines are also synthesized in
the mammary glands and subsequently secreted into colostrum [35,48]. These cytokines contribute to the
development of the infant's immune system and help regulate inflammatory responses [49,50]. They can have either
pro-inflammatory or anti-inflammatory effects, playing a role in defending the body against viral, bacterial, and
fungal infections [35,51,52]. Under normal conditions, cytokines like IL-1B, IL-6, and TNF-o are commonly
detected, and their levels are significantly higher in bovine colostrum than in mature milk [52].

4.4 Growth factors

Colostrum contains several key growth factors, including insulin-like growth factors (IGF) 1 and 2,
transforming growth factors (TGF) B1 and 2, fibroblast growth factors (FGF) 1 and 2, epidermal growth factor
(EGF), B-cellulin (BTC), platelet-derived growth factor (PDGF), and vascular endothelial growth factor
(VEGF). Among these, IGF-1 and IGF-2 are the most abundant. IGF-1 plays a crucial role in promoting cell
growth, proliferation, repair processes, and the metabolism of macronutrients.[53]

4.5 Lactoferrin

Lactoferrin (LF) is a glycoprotein that binds iron. Its biological effects include anti-infective, immune-
modulating, and potentially pro- or anti-inflammatory actions, depending on the immune status of the host
[54,55]. LF is highly effective against a broad range of viruses, as well as several species of bacteria, fungi,
and protozoa. Additionally, it has the ability to influence the intestinal microbiota [56,57]. LF also interacts
with lymphocytes, macrophages, granulocytes, and natural killer (NK) cells, affecting their functions such as
cytokine production, proliferation, maturation, migration, activation, and cytotoxicity [56,58]. For example,
LF can enhance the activity of NK cells, promote Thl cell immune responses, and increase cytokine secretion
to prevent viral infections [56].

Colostrum also contains other compounds that contribute to its beneficial effects on gut regeneration.
These include lysozyme, glycomacropeptide, proline-rich polypeptide complex, lactoperoxidase and vitamins.
As mentioned earlier, the components of colostrum possess antimicrobial and immunomodulatory properties
that could influence inflammatory processes in IBD.
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5. Inflammatory Bowel Disease (IBD)

Inflammatory bowel disease (IBD) is a persistent and recurring inflammatory condition of the
gastrointestinal tract that affects individuals across all age groups [59,60,61]. The most prevalent forms are
ulcerative colitis and Crohn’s disease, though other less common types - such as collagenous colitis and
lymphocytic colitis - can also occur. Although the precise etiology of IBD remains unclear, it is thought to
result from complex interactions between host genetics, intestinal microbiota, and environmental influences,
which lead to an abnormal immune response within the gut. Therapeutic options currently include
aminosalicylates, corticosteroids, antibiotics, immunosuppressive agents, stem cell therapy, and surgical
procedures [62,63,64]. Despite this variety, no single treatment has proven universally effective.

Bovine colostrum (BC) has demonstrated encouraging anti-inflammatory and symptom-relieving
effects in both experimental colitis models and clinical studies. Additional advantages have been noted in
children with Crohn’s disease who were administered TGF-B-enriched nutritional formulations. These
interventions were linked to improvements in disease activity scores (PCDAI), body mass index, and systemic
inflammation markers [65,66]. Since TGF-B is a major bioactive component of bovine colostrum, these
findings point to its potential as a supportive therapy for patients with IBD.

Conclusions

Bovine colostrum (BC) contains a wide array of bioactive components that could potentially improve
the clinical progression of inflammatory diseases, including IBD. This complex biological fluid is rich in
growth factors, nutrients, hormones, and paracrine factors, all of which are thought to play a role in promoting
mucosal healing in various inflammatory, infectious, and injury-related conditions. Increasing evidence
suggests that these properties may be beneficial for both treating and preventing several disorders. Every
element of colostrum provides valuable health benefits by supplying vital components to key systems in the
body. It demonstrates anti-inflammatory, antioxidant, antibacterial, prebiotic, and antiviral properties. The
leukocytes in BC, particularly colostral mononuclear cells, contribute to immune regulation by presenting
antigens and balancing immune responses. Immunoglobulins are crucial for immune defense, protecting
against bacterial and viral infections, as well as modulating immune system activation. Lactoferrin encourages
cellular growth, supports the proliferation of beneficial bacteria, boosts immune defense, and has promising
therapeutic potential. Cytokines present in BC assist in developing the immune system and modulating
inflammatory responses, with higher concentrations found in colostrum compared to mature milk. Growth
factors such as IGF-1 and IGF-2 support cell growth, repair, and metabolism. Additionally, compounds like
lysozyme, glycomacropeptide, and lactoperoxidase further contribute to BC's beneficial effects on gut
regeneration. Overall, BC presents promising therapeutic potential for immune modulation and gut health.
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