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Abstract 

Colostrum is a vital nutritional source for neonatal calves, providing immune support and essential 

growth factors. Recent research suggests that colostrum’s impact extends beyond immediate 

immunological protection, influencing long-term reproductive health through epigenetic modifications. 

In dairy heifers, early-life exposure to high-quality colostrum may program the developing reproductive 

system, affecting ovarian function, uterine health, and overall fertility. The components of colostrum, 

including hormones, growth factors, and bioactive peptides, can induce epigenetic changes that can 

alter gene expression patterns involved in reproductive tissue development and hormonal regulation. 

These modifications can potentially enhance reproductive efficiency by optimizing ovarian reserve, 

improving follicular development, and promoting uterine health. This review explores the mechanisms 

through which colostrum-driven epigenetic programming influences the reproductive health of dairy 

heifers. It highlights the critical role of colostrum in regulating genes associated with puberty onset, 

ovarian function, and reproductive longevity. Moreover, it examines the interaction between colostrum 

nutrients and the gut-reproductive axis, shedding light on how early gut health impacts hormonal 

pathways governing reproduction. Understanding these processes could provide new strategies for 

improving fertility and productivity in dairy herds. By optimizing colostrum management practices, it 

may be possible to enhance reproductive outcomes, ensuring sustainable dairy farming practices and 

long-term herd performance. 
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INTRODUCTION 

Colostrum is the first milk produced by dairy cows after parturition, rich in immunoglobulins, growth 

factors, hormones, and bioactive molecules. It plays a pivotal role in supporting neonatal health, 

particularly by providing passive immunity to protect against infections during the early days of life 

[1]. While its primary function is widely recognized in terms of immune protection and early 

development, emerging evidence suggests that colostrum’s impact extends beyond immediate health 

benefits. Increasingly, research indicates that the bioactive components of colostrum may influence 

long-term physiological processes, including 

reproductive development and function in heifers 

[2]. 

 

The reproductive system of dairy heifers 

undergoes significant maturation during the early 

stages of life, setting the stage for future fertility. 

Colostrum, with its rich composition of hormones 

and growth factors, may serve as a key modulator 

of reproductive health by influencing the 

development of the ovaries, uterus, and other 

reproductive tissues. This study explores the 

potential for colostrum-driven epigenetic 
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programming, where early exposure to colostrum could modify gene expression patterns in 

reproductive tissues. These epigenetic changes may impact ovarian function, uterine development, and 

overall fertility by optimizing tissue growth, hormonal regulation, and metabolic pathways that govern 

reproduction. 

 
The novelty of this study lies in its focus on the epigenetic mechanisms through which colostrum 

affects reproductive health in dairy heifers. While the role of colostrum in immune function is well-
established, its influence on epigenetic programming of the reproductive system remains 
underexplored. This research proposes a new perspective by linking colostrum’s nutritional and 
bioactive components to long-term reproductive outcomes through epigenetic modifications. 
Understanding these underlying mechanisms offers the potential to develop novel strategies for 
improving fertility and productivity in dairy herds, thereby ensuring sustainable dairy farming practices. 
By focusing on the developmental period immediately after birth, this study paves the way for 
enhancing reproductive efficiency through improved colostrum management. 
 
IMMUNOLOGICAL SUPPORT 
Maternal Immunoglobulin Transfer 

Transfer of maternal immunoglobulins via colostrum reduces reproductive tract infections in calves. 
The antibodies provided through colostrum strengthen the immune system, helping to fight off 
pathogens that may cause reproductive issues [3]. This early immunological support ensures that the 
reproductive tract remains free from infections, which is essential for maintaining reproductive health 
and fertility in dairy heifers. 
 
Colostral Antibodies and Ovarian Health 

Colostral antibodies enhance ovarian resilience by protecting the ovaries from infections and 
inflammatory responses. These antibodies play a vital role in maintaining ovarian function and health. 
By reducing the risk of infection, colostrum ensures that the ovaries can perform their essential 
reproductive functions, thus improving the fertility and overall reproductive success of heifers as they 
mature. 
 
Passive Immunity Against Uterine Inflammation 

Passive immunity provided by colostrum helps prevent uterine inflammation in calves [4]. The 
antibodies transferred to the calf assist in minimizing the chances of uterine infections and inflammatory 
conditions. This protection ensures that the uterus remains healthy, promoting proper embryonic 
implantation and reducing the risk of complications in future pregnancies, ultimately supporting optimal 
reproductive health. 
 
Immunoglobulins and Tissue Integrity 

Immunoglobulins in colostrum help support reproductive tissue integrity by shielding reproductive 
organs from infections and oxidative damage. These immune components contribute to the protection 
and repair of tissues within the reproductive system, ensuring that the structures remain intact and 
functional. This is crucial for maintaining long-term reproductive health and fertility in dairy heifers. 
 
Cytokine Response and Ovarian Health 

Enhanced cytokine responses due to colostrum intake improve ovarian health by regulating immune 
activity. Cytokines help control inflammation, ensuring that the ovaries remain protected from tissue 
damage [5]. Proper cytokine balance contributes to ovarian health, ensuring the ovaries function 
optimally for reproductive success, including regular estrous cycles and successful fertilization. 
 
Protection Against Systemic Diseases 

Colostrum provides essential antibodies that protect calves from systemic diseases that could 
negatively affect reproduction. By offering passive immunity, colostrum ensure that the calf’s immune 
system is strong enough to resist infections that may compromise reproductive function [4]. This 
protection is vital for the long-term reproductive health and fertility of the dairy cow. 
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Antibodies Minimize Inflammation 

Colostrum’s antibodies help minimize inflammation in reproductive organs by neutralizing 
pathogens and modulating immune responses [6]. This reduction in inflammation is essential for 

maintaining the integrity and function of the reproductive system. Less inflammation leads to healthier 
reproductive tissues, enhancing the chances of successful breeding, pregnancy, and overall reproductive 

health. 
 

Colostrum and Reproductive Failure Prevention 

Colostrum prevents reproductive failure by providing immunological support to protect against 

infections and inflammation. The antibodies transferred through colostrum ensure that the reproductive 
organs remain protected and functional. This early immune boost reduces the likelihood of 

complications, such as uterine infections and ovarian dysfunction, which could lead to reproductive 

failures in the future. 
 

Tissue Repair and Immune Support 

Immunoglobulins from colostrum promote tissue repair in the reproductive system by stimulating the 

regeneration of damaged tissues. This repair mechanism ensures that reproductive organs, including the 
ovaries and uterus, remain healthy and functional. A well-repaired reproductive system is critical for 

maintaining fertility, supporting regular estrous cycles, and ensuring the success of future pregnancies. 
 

STRENGTH AND REPRODUCTIVE PROTECTION 

Immune  

Increased immune strength provided by colostrum protects the reproductive tract from damage. A 
stronger immune system helps prevent infections and inflammation, ensuring the reproductive organs 

remain healthy and intact [7]. This immune support ensures that the heifer has a better chance of 
successful conception and long-term reproductive health, contributing to higher fertility and 

productivity. 
 

Endocrine Influences 

Regulation of Hypothalamic-Pituitary-Gonadal Axis 

Colostral hormones play a crucial role in regulating the hypothalamic-pituitary-gonadal (HPG) axis 

in calves. These hormones help in the development and function of the reproductive system by 
controlling the release of key gonadotropins. This regulation ensures proper reproductive tract 

development, hormonal balance, and supports future fertility in heifers, optimizing their reproductive 
efficiency. 

 
Estrogen and Ovarian Development 

Estrogen in colostrum influences ovarian development by stimulating follicular growth and 
maturation [8]. It promotes the formation of the primary reproductive structures, ensuring that the 

ovaries are prepared for future reproductive cycles. This hormonal influence plays an essential role in 
the calf’s ability to reach puberty and develop reproductive competence as they mature into heifers. 

 
Progesterone and Uterine Lining 

Progesterone, present in colostrum, supports the formation and maintenance of the uterine lining in 
calves [9]. This hormone prepares the uterus for embryo implantation and subsequent pregnancy. By 

supporting uterine tissue development, progesterone ensures the reproductive tract is ready for 
reproductive events, such as conception, thereby improving the chances of successful pregnancies later 

in life. 

 
Growth Hormones and Follicular Development 

Growth hormones found in colostrum enhance the development of ovarian follicles [10]. These 
hormones stimulate the growth and maturation of oocytes, contributing to the creation of a healthy 

ovarian reserve. By promoting follicular development, growth hormones ensure that the ovaries are 
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prepared to produce high-quality oocytes, enhancing fertility in dairy heifers as they reach reproductive 

maturity. 
 

Insulin-Like Growth Factors and Ovarian Maturation 

Insulin-like growth factors (IGFs) present in colostrum play an important role in ovarian maturation. 

IGFs support the growth of ovarian follicles and promote the development of oocytes [11]. These factors 
help in achieving optimal ovarian function, ensuring that the reproductive system is primed for 

successful conception and healthy offspring production, thus enhancing fertility in heifers. 
 

Cortisol and Stress-Induced Reproduction 

Cortisol, present in colostrum, plays a role in regulating stress-induced reproductive issues in calves 

[12]. This hormone helps manage the effects of environmental and physiological stress on reproductive 

health. By moderating stress responses, cortisol ensures that reproductive function remains intact, 
preventing stress-induced infertility and promoting long-term reproductive success in heifers. 

 
RELAXIN AND UTERINE GROWTH 

Relaxin, a hormone present in colostrum, supports uterine tissue growth and relaxation. It promotes 
the growth of uterine tissues, enhancing uterine capacity for future pregnancies. By stimulating smooth 

muscle development, relaxin ensures the uterus can properly accommodate an embryo and maintain a 
healthy pregnancy, contributing to improved reproductive outcomes in dairy heifers. 

 
Hormonal Stimulation of Gonadotropins 

Colostral hormones stimulate the release of gonadotropic hormones, which are essential for the 
regulation of ovarian and reproductive functions. Gonadotropins control the ovarian cycles and 

follicular development, ensuring that the reproductive system operates optimally [13]. By influencing 
the release of these hormones, colostrum helps establish a functional reproductive system, enhancing 

fertility and successful breeding in dairy heifers. 
 

Prostaglandins and Ovarian Function 

Prostaglandins present in colostrum enhance ovarian function by supporting follicular development 

and luteal regression. They play a key role in regulating the estrous cycle and maintaining the balance 

of reproductive hormones. By supporting these processes, prostaglandins ensure proper ovarian 
function, which is critical for successful reproduction and fertility in dairy heifers. 

 
Bioactive Peptides and Hormone Signaling 

Bioactive peptides in colostrum improve reproductive hormone signaling by modulating the activity 
of receptors involved in the hormonal cascade [2]. These peptides help enhance the responsiveness of 

reproductive tissues to hormonal signals, improving reproductive efficiency. By optimizing hormonal 
signaling, bioactive peptides ensure the proper development of reproductive organs and enhance fertility 

outcomes in dairy heifers. 
 

NUTRITIONAL EFFECTS 

High Protein and Follicular Development 

High protein content in colostrum plays a vital role in the development of ovarian follicles in calves. 
Protein provides essential building blocks for cellular growth and function, particularly in the ovaries 

[14]. This supports the maturation of healthy follicles, which are critical for optimal reproductive 
performance and fertility. Adequate protein intake helps ensure that heifers have a strong ovarian 

reserve for future reproduction. 

 
Essential Amino Acids and Uterine Growth 

Essential amino acids present in colostrum support the growth and development of uterine tissues in 
calves. These amino acids are necessary for protein synthesis, which is crucial for uterine cell 

proliferation and tissue formation. By promoting uterine growth, essential amino acids ensure that the 
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reproductive tract is properly developed, enhancing the chances of successful pregnancies in dairy 

heifers. 

 

Colostral lipids and Hormone Synthesis 

Colostral lipids improve reproductive hormone synthesis in calves [15]. Lipids provide the necessary 

fatty acids and cholesterol required for the production of steroid hormones like estrogen and 
progesterone [16]. These hormones are vital for the regulation of the estrous cycle, follicular 

development, and overall reproductive health. By supporting hormone synthesis, colostrum plays a key 
role in optimizing reproductive outcomes. 

 
Vitamins and Reproductive Tissue Functionality 

Vitamins A, D, and E present in colostrum enhance the functionality of reproductive tissues. Vitamin 
A supports cell differentiation and tissue integrity, while Vitamin D plays a crucial role in calcium 

metabolism, essential for uterine health [17, 18]. Vitamin E, an antioxidant, protects reproductive tissues 
from oxidative damage. Together, these vitamins support the overall health and functionality of the 

reproductive system. 
 

MINERALS AND OVARIAN ACTIVITY 

Minerals absorbed from colostrum support ovarian activity and overall reproductive health. Minerals 
like magnesium, copper, and manganese are involved in enzyme activation and the maintenance of 

reproductive tissue integrity [19, 20]. These minerals contribute to ovarian function, supporting healthy 
follicle development and ensuring optimal reproductive performance in heifers by maintaining proper 

hormonal balance. 
 

Calcium and Uterine Contractions 

Calcium in colostrum promotes uterine contractions, which are essential for the effective expulsion 

of the placenta after parturition. Calcium is also critical for the smooth muscle function in the uterus, 
supporting uterine health [21, 22]. By ensuring proper calcium levels, colostrum contributes to the 

development of a well-functioning reproductive tract, enhancing fertility and the chances of successful 
pregnancies. 

 
Zinc and Hormone Regulation 

Zinc found in colostrum aids in the regulation of reproductive hormones by influencing their 
synthesis and action. It plays a vital role in maintaining hormonal balance, which is crucial for the 

proper functioning of the reproductive system. Adequate zinc levels ensure that heifers experience 

optimal hormonal regulation, improving ovarian function and reproductive success. 
 

Selenium and Oxidative Stress Protection 

Selenium in colostrum protects reproductive cells from oxidative stress. It acts as an antioxidant, 

neutralizing harmful free radicals that can damage reproductive cells and tissues [23]. By reducing 
oxidative stress, selenium helps preserve the integrity of ovarian and uterine cells, ensuring the long-

term health and functionality of the reproductive system in heifers. 
 

Energy-Rich Colostrum and Follicular Growth 

Energy-rich colostrum promotes the growth and maturation of ovarian follicles in calves. The high-

energy content provides the necessary fuel for metabolic processes that support follicular development. 
Adequate energy intake ensures that heifers can develop healthy follicles, improving their chances of 

successful ovulation and conception, which is essential for optimal reproductive health. 

 

Carbohydrates and Metabolic Pathways 

Carbohydrates in colostrum enhance the metabolic pathways involved in reproduction. They provide 

a primary source of energy that supports cellular processes critical for reproductive health [21]. By 

enhancing metabolic activity, carbohydrates help regulate hormonal balance, support follicular growth, 
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and promote the overall efficiency of reproductive processes, contributing to better fertility and 

reproductive outcomes in heifers. 

 
GUT-REPRODUCTIVE AXIS INTERACTIONS 
Gut Barrier and Inflammation 

Colostrum strengthens the gut barrier, reducing systemic inflammation [24]. A strong gut barrier 
prevents harmful pathogens from entering the bloodstream, which can trigger an inflammatory response 
that negatively impacts the reproductive system. By minimizing systemic inflammation, colostrum 
ensures a healthier environment for reproductive tissues, promoting optimal ovarian and uterine 
function and enhancing overall fertility in heifers. 
 
Gut Health and Hormone Synthesis 

Improved gut health, supported by colostrum, plays a key role in hormonal synthesis. A healthy gut 
facilitates the production of essential hormones, including those involved in reproduction. Hormonal 
balance is crucial for the regulation of the estrous cycle and follicular development, ensuring that dairy 
heifers experience optimal reproductive function and are more likely to conceive successfully. 
 
Gut Microbiota and Nutrient Absorption 

The gut microbiota in colostrum-fed calves improves nutrient absorption for reproductive 
development. Beneficial bacteria in the gut break down nutrients, making them more bioavailable, 
which supports the growth and maturation of reproductive organs [25]. Enhanced nutrient absorption 
ensures that calves receive the essential vitamins, minerals, and amino acids needed for healthy ovarian 
and uterine development, ultimately improving reproductive health. 
 
Endotoxins and Ovarian Function 

Reduced endotoxins in colostrum benefit ovarian function by preventing systemic infections and 
inflammation. Endotoxins from harmful bacteria can negatively affect ovarian tissue, impairing 
follicular development and hormone regulation. By reducing endotoxin levels, colostrum promotes a 
healthier reproductive system, ensuring better ovarian health and function, which is crucial for fertility 
and long-term reproductive success. 
 
BIOACTIVE PEPTIDES AND HORMONE RELEASE 

Bioactive peptides in colostrum support hypothalamic hormone release, which is essential for the 
regulation of reproductive hormones. These peptides influence the hypothalamus-pituitary-gonadal 
axis, stimulating the release of gonadotropins and other hormones involved in follicular growth and 
ovulation. By enhancing hormone release, colostrum ensures that heifers have a well-regulated 
reproductive system, improving fertility outcomes. 
 
Gut Integrity and Reproductive Inflammation 

Improved gut integrity, promoted by colostrum, reduces reproductive inflammation. A healthier gut 
prevents the entry of harmful bacteria and endotoxins, which can trigger inflammatory responses that 
affect reproductive tissues [26]. Reducing gut-induced inflammation protects ovarian and uterine 
health, supporting better fertility, hormone function, and overall reproductive success in dairy heifers.  
 
NUTRIENT UPTAKE AND OVARIAN RESERVES 

Enhanced nutrient uptake, facilitated by a healthy gut, supports ovarian reserves. The efficient 
absorption of key nutrients like vitamins, minerals, and amino acids ensures that the ovaries develop 
optimally and maintain a healthy follicular reserve. This supports future reproductive cycles, improving 
the chances of successful ovulation and conception, and enhancing the overall fertility potential of dairy 
heifers.  

 

Probiotics and Reproductive Immunity 

Probiotics from colostrum modulate reproductive immunity by promoting the growth of beneficial 

gut bacteria. These beneficial microbes strengthen the immune system, enhancing the body’s ability to 
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fight off infections that could impair reproductive health. A balanced immune system reduces the risk 

of reproductive tract infections, ensuring a healthier reproductive environment for heifers. 

 

Gut Bacteria and Estrogen Metabolism 

Healthy gut bacteria, supported by colostrum, promote estrogen metabolism, which is essential for 

reproductive health. The gut microbiota aids in the conversion of estrogen into its active forms, 

regulating the estrous cycle and ovarian function. Proper estrogen metabolism ensures that heifers 

maintain hormonal balance, promoting optimal follicular development and improving fertility 

outcomes. 

 

Prebiotics and Gut-Hormone Interactions 

Prebiotics in colostrum influence gut-hormone interactions, promoting better reproductive health. 

Prebiotics serve as food for beneficial gut bacteria, supporting a healthy gut microbiota [27]. This, in 

turn, positively affects the synthesis and release of reproductive hormones, including those that regulate 

the estrous cycle. By improving gut-hormone interactions, prebiotics enhance the overall fertility and 

reproductive success of heifers.  

 

METABOLIC PROGRAMMING 

Hypothalamic Function 

Early nutrient intake, particularly through colostrum, shapes hypothalamic function, which is crucial 

for the regulation of reproductive hormones. Nutrients in colostrum affect the hypothalamus’ ability to 

produce hormones that control the pituitary gland, thus influencing ovulation and estrous cycle 

regulation [28]. Proper hypothalamic function ensures effective hormone signaling for reproductive 

health and improved fertility in dairy heifers. 

 

Metabolic Efficiency and Fertility 

Colostrum promotes metabolic efficiency by providing key nutrients that help optimize energy 

balance and nutrient utilization. By supporting efficient metabolism, colostrum ensures that the body 

has the necessary energy for reproductive processes. This efficiency influences fertility by ensuring that 

the energy required for ovarian function and egg maturation is readily available, improving reproductive 

outcomes in dairy heifers. 

 

Insulin Sensitivity and Hormones 

Nutrients in colostrum regulate insulin sensitivity, which is closely linked to reproductive hormone 

regulation. Insulin plays a role in ovarian function by influencing the availability of glucose and other 

metabolic substrates necessary for hormone production. Proper insulin sensitivity ensures the optimal 

functioning of reproductive hormones, contributing to better follicular development and hormonal 

balance in dairy heifers. 

 

Energy Metabolism and Puberty 

Programming energy metabolism through early nutrient intake, such as colostrum, supports the timely 

onset of puberty. Early-life nutrition influences the efficiency of energy utilization in the body, which 

in turn impacts hormonal signaling pathways that regulate puberty [29]. This early programming 

ensures that dairy heifers reach puberty at the appropriate time, optimizing fertility and reproductive 

health. 

 

Amino Acids and Ovarian Activity 

Amino acids in colostrum play a critical role in modulating future ovarian activity by supporting the 

synthesis of proteins essential for ovarian development [2]. These amino acids contribute to follicular 

development and the production of key reproductive hormones. Proper amino acid availability ensures 

that heifers have healthy ovaries, which supports optimal fertility and reproductive success. 
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Nutritional Programming and Longevity 
Nutritional programming via colostrum impacts reproductive longevity by influencing the 

development of reproductive tissues and hormone regulation. Early nutrient intake helps set the 
foundation for long-term reproductive health by ensuring the proper function of ovaries and the 
hormonal system. This early programming reduces the risk of reproductive dysfunction later in life, 
improving the heifer’s fertility over time.  
 
METABOLIC STRESS REDUCTION 

Colostrum reduces metabolic stress that could otherwise impair reproductive function [30]. Stress 
can lead to hormonal imbalances and poor ovarian health, but the nutrients in colostrum help mitigate 
these effects by improving metabolic regulation. Reduced metabolic stress supports the optimal function 
of the reproductive system, leading to improved fertility and reduced chances of reproductive failure. 
 
Metabolic Shifts and Reproductive Success 

Early metabolic shifts influenced by colostrum intake play a significant role in shaping reproductive 
success. Proper nutrient programming during the neonatal stage affects the body’s ability to metabolize 
energy and hormones [31]. These early shifts ensure that metabolic pathways are optimized for 
reproductive health, leading to better follicular development, ovulation, and overall reproductive 
outcomes. 
 
Energy Balance and Follicle Growth 

Improved energy balance supported by colostrum ensures that dairy heifers have adequate resources 
for ovarian follicle growth. A balanced energy state is essential for follicular development and 
maturation, as it provides the necessary nutrients for cellular processes. By ensuring proper energy 
balance, colostrum promotes the growth of healthy follicles and enhances reproductive success in dairy 
heifers.  
 
Epigenetic Reprogramming 

Epigenetic reprogramming driven by nutrients in colostrum enhances the expression of genes 
responsible for reproductive health. Early-life nutrition affects DNA methylation and histone 
modifications, which influence the expression of reproductive genes [32]. This reprogramming supports 
optimal ovarian function, hormonal regulation, and uterine health, contributing to better fertility and 
long-term reproductive health in dairy heifers. 
 
IMMUNE-MODULATION 
Cytokines and Ovarian Health 

Anti-inflammatory cytokines present in colostrum help regulate ovarian health by reducing 
inflammation [33]. These cytokines protect ovarian tissues from immune system attacks and 
inflammatory damage, supporting follicular development and function. By maintaining a balanced 
immune response, cytokines contribute to healthy ovarian function, ensuring effective hormone 
production and enhanced fertility in dairy heifers. 
 
T-cell Activation and Uterine Immunity 

Colostrum plays a role in activating T-cells, which enhances uterine immunity. This T-cell activation 
strengthens the uterine immune system, preventing infections and promoting tissue health. A robust 
uterine immune response is crucial for maintaining reproductive health, as it supports the uterus in 
handling challenges, such as microbial infections and inflammatory conditions that could affect fertility. 
 
Systemic Inflammation and Follicular Development 

Reduced systemic inflammation, promoted by colostral nutrients, aids in the optimal development of 
ovarian follicles. Chronic inflammation can impair ovarian function, leading to poor follicle growth and 
decreased fertility [34]. By reducing systemic inflammation, colostrum helps ensure that the ovaries 
can function efficiently, supporting the development and maturation of healthy follicles that are 
essential for successful reproduction. 
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Immune Responses and Reproductive Health 

Enhanced immune responses through colostrum intake improve the overall health of the reproductive 

tract [3]. A well-functioning immune system helps prevent infections, reduces inflammation, and 

supports tissue repair, which is essential for maintaining reproductive health. By improving immune 

function, colostrum creates a favorable environment for optimal fertility and reproductive success in 

dairy heifers. 

 

Oxidative Damage Reduction 

Colostrum reduces oxidative damage to reproductive tissues by providing antioxidants that neutralize 

harmful free radicals [23]. Oxidative stress can impair reproductive tissue integrity and function, 

leading to suboptimal fertility. The antioxidants in colostrum protect ovarian and uterine tissues, 

supporting healthy reproductive tissues and ensuring optimal conditions for fertilization and pregnancy. 

 

Immune Peptides and Hormone Regulation 

Immune-modulating peptides in colostrum regulate hormone production, contributing to the proper 

hormonal balance necessary for reproductive health. These peptides influence the secretion of hormones 

that control ovulation, estrous cycles, and uterine development. By supporting balanced hormone levels, 

immune-modulating peptides enhance fertility, promote healthy ovarian activity, and facilitate 

successful pregnancy. 

 

Immunity and Uterine Microbial Balance 

Strengthened immunity, supported by colostrum, helps maintain a balanced uterine microbiome. A 

healthy uterine microbiome is essential for preventing infections and inflammation that can negatively 

impact fertility. Colostrum-derived immune factors support the establishment and maintenance of 

beneficial microbes in the uterus, ensuring a healthy environment for embryo development and 

successful reproduction [1]. 

 

Antioxidants and Ovarian Integrity 

The antioxidant properties of colostrum improve ovarian tissue integrity by protecting cells from 

oxidative damage. This is vital for preserving the health of ovarian follicles and maintaining hormonal 

balance. By preventing oxidative stress, antioxidants in colostrum support the functionality of the 

ovaries, ensuring that they remain capable of producing quality eggs and supporting successful 

reproduction. 

 

Cytokines and Uterine Repair 

Cytokines in colostrum promote uterine repair and resilience, aiding in the recovery of uterine tissues 

after injury or inflammation [35]. This repair process is essential for maintaining a healthy uterine 

environment that can support implantation and pregnancy. By promoting uterine tissue regeneration, 

cytokines help ensure the uterus remains functional and fertile for future reproductive cycles. 

 

Immunity and Reproductive Tract Scarring 

Immunity, enhanced by colostrum, aids in minimizing reproductive tract scarring that could interfere 

with fertility. Scarring from infections or injuries can impair the function of the uterus and ovaries, 

leading to reduced fertility. By strengthening the immune system, colostrum helps prevent scarring and 

supports the maintenance of healthy reproductive tissues, ensuring better reproductive outcomes in 

dairy heifers. 

 

REPRODUCTIVE TRACT DEVELOPMENT 

Growth Factors and Uterine Cells 

Colostral growth factors stimulate the proliferation of uterine cells, which is crucial for the 

development of a healthy reproductive tract. This stimulation supports the growth and maintenance of 

uterine tissues, enhancing their ability to support pregnancy [33]. By promoting cell proliferation, 
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colostrum helps ensure the uterine lining is fully developed and functional, optimizing reproductive 

health. 
 
Epithelial Growth and Uterine Lining 

Enhanced epithelial growth, supported by colostral nutrients, improves the development of the 
uterine lining. A well-developed uterine lining is essential for embryo implantation and successful 
pregnancy [36]. By encouraging epithelial cell growth, colostrum contributes to the structural integrity 
of the uterus, ensuring a suitable environment for embryo development and increasing the chances of 
successful reproduction in dairy heifers. 
 
Nutritional Support for Ovarian Growth 

Nutritional support from colostrum aids the growth of ovarian tissue, which is essential for optimal 
reproductive function. Proper ovarian development is critical for producing high-quality eggs and 
maintaining hormonal balance. The nutrients in colostrum support the growth of healthy ovarian 
follicles, improving fertility and the likelihood of successful ovulation, fertilization, and pregnancy. 
 
Bioactive Peptides and Follicular Differentiation 

Bioactive peptides in colostrum promote follicular differentiation, which is necessary for the proper 
maturation of ovarian follicles. This process enhances the quality of eggs and improves the chances of 
successful fertilization. By supporting follicular development, colostrum helps optimize the 
reproductive capacity of dairy heifers, ensuring healthy ovarian activity and improved fertility 
outcomes. 
 
Vascularization and Uterine Health 

Improved vascularization, supported by colostrum, enhances uterine health by ensuring an adequate 
blood supply to the reproductive tissues. This increased blood flow delivers essential nutrients and 
oxygen, supporting uterine function and fertility. Healthy vascularization also promotes the repair and 
regeneration of uterine tissues, ensuring the uterus is prepared for successful pregnancy and optimal 
reproductive health. 
 
Hormonal Support and Reproductive Tract 

Colostrum provides hormonal support that strengthens reproductive tract structures, including the 
uterus and ovaries. These hormones play a crucial role in regulating the estrous cycle, ovulation, and 
uterine health. By maintaining proper hormonal levels, colostrum ensures that the reproductive tract 
remains in optimal condition, supporting fertility and ensuring successful reproductive cycles in dairy 
heifers. 
 
Developmental Anomalies Prevention 

Colostrum helps prevent developmental anomalies in reproductive tissues, ensuring the proper 
formation of the uterus and ovaries. Developmental defects in reproductive organs can lead to infertility 
or other reproductive complications [37]. By providing essential nutrients and growth factors, colostrum 
ensures that reproductive tissues develop correctly, enhancing the chances of successful reproduction 
and healthy offspring. 
 
Proteins and Smooth Muscle Formation 

Proteins in colostrum aid in the formation of smooth muscle in the uterus, which is necessary for 
uterine contraction during labor and proper uterine function throughout pregnancy. Smooth muscle 
formation supports the uterine walls, enabling efficient contractions during birth. By promoting uterine 
muscle development, colostrum helps ensure that the uterus functions properly, supporting both 
pregnancy and childbirth. 

 

Uterine Gland Development 

Enhanced uterine gland development, supported by colostrum, plays a key role in fertility [36]. 

Uterine glands produce secretions that nourish the embryo during early pregnancy, supporting its 
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growth and development. By promoting the growth and function of these glands, colostrum helps create 

an optimal environment for embryo implantation and early development, improving fertility and 

reproductive success in dairy heifers. 

 

Ovarian Development and Fertility 

Colostrum promotes robust ovarian development by supplying the necessary nutrients and growth 

factors that support follicular growth and maturation. Healthy ovarian development is essential for 

producing quality eggs and maintaining hormonal balance. By enhancing ovarian development, 

colostrum helps ensure optimal fertility, improving the chances of successful ovulation, fertilization, 

and pregnancy in dairy heifers. 

 

DISEASE PREVENTION 

Reproductive Tract Infection Prevention 

Prevention of reproductive tract infections through colostral antibodies is vital for maintaining 

fertility. By reducing the risk of infections in the reproductive tract, colostrum helps maintain a healthy 

environment for ovulation, embryo implantation, and pregnancy. This protective effect ensures that 

fertility is preserved, promoting optimal reproductive outcomes in dairy heifers and reducing the need 

for veterinary intervention. 

 

Reduced Neonatal Morbidity 

Reduced neonatal morbidity, aided by colostrum, is essential for protecting the reproductive potential 

of dairy heifers [3]. Healthy calves are more likely to reach sexual maturity and develop strong 

reproductive systems. By strengthening immunity and preventing diseases in early life, colostrum helps 

ensure that neonatal calves can grow into productive, fertile animals, safeguarding their reproductive 

future. 

 

Prevention of Systemic Infections 

Colostrum plays a crucial role in preventing systemic infections that could adversely affect 

reproduction [1]. By providing passive immunity, colostrum helps protect the calf from pathogens that 

could impair reproductive health, such as infections that affect the ovaries or uterus. This protection 

helps ensure that the reproductive system remains functional, supporting long-term fertility and overall 

health. 

 

Reduced Pelvic Inflammatory Conditions 

Improved immunity through colostrum reduces the risk of pelvic inflammatory conditions, which 

can compromise reproductive health. By preventing these conditions, colostrum contributes to the 

maintenance of a healthy uterine environment, reducing the risk of infertility or complications during 

pregnancy. This immune support is crucial for ensuring that dairy heifers maintain optimal reproductive 

function throughout their lifespan. 

 

Enhanced Disease Resistance 

Colostrum enhances disease resistance, supporting long-term reproductive health by minimizing the 

risk of infections that could impair fertility [38]. Stronger immunity ensures that the reproductive 

system can effectively combat pathogens, maintaining uterine and ovarian health. This resistance is 

especially important for preventing diseases that can cause long-term reproductive issues, ensuring that 

dairy heifers maintain a productive and healthy reproductive life. 

 

Antimicrobial Peptides for Ovarian Health 

Antimicrobial peptides found in colostrum help prevent ovarian infections by inhibiting bacterial 

growth. This protection ensures the ovaries remain healthy, allowing for optimal follicular development 

and ovulation. By preventing infections that could damage ovarian tissue, colostrum supports long-term 

reproductive health and fertility, reducing the likelihood of ovarian-related infertility in dairy heifers. 
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Reduced Bacterial Invasion 

Reduced bacterial invasion, facilitated by colostrum, benefits uterine health by minimizing the risk 
of infections that could lead to reproductive tract damage. Colostral antibodies neutralize harmful 

pathogens, preventing bacterial colonization in the uterus. This protection maintains a healthy uterine 
environment, supporting fertility and successful pregnancies, and minimizing the risk of conditions, 

such as uterine infections or endometritis. 
 

Early Disease Prevention 

Early disease prevention through colostrum ensures the health and longevity of the reproductive 

system [39]. By strengthening immunity during the neonatal period, colostrum reduces the risk of 
infections that can damage reproductive organs. This early intervention supports the long-term 

reproductive lifespan of dairy heifers, ensuring they remain fertile and capable of producing offspring 

throughout their productive life. 
 

Minimizing Reproductive Organ Failure 

Colostrum minimizes the risk of reproductive organ failure by providing essential nutrients and 

immune support. This protection helps maintain the structural integrity and function of the reproductive 
organs, ensuring they remain capable of supporting pregnancy. By reducing the risk of organ failure, 

colostrum supports long-term reproductive success, allowing dairy heifers to maintain fertility and 
contribute to herd productivity. 

 
Ovarian Follicular Stability 

Strong immunity, enhanced by colostrum, ensures ovarian follicular stability, which is essential for 
consistent ovulation and fertility. By preventing infections and inflammation in the ovaries, colostrum 

helps maintain the quality and number of ovarian follicles. This stability supports reproductive health, 
improves the chances of successful fertilization, and reduces the likelihood of reproductive failures in 

dairy heifers. 
 

EPIGENETIC PROGRAMMING 

Methylation Patterns and Reproduction 

Methylation patterns influenced by colostrum shape reproductive outcomes by regulating genes 

involved in ovarian development. These patterns can impact the timing of puberty and overall fertility. 
Colostrum’s role in modifying gene expression through epigenetic mechanisms ensures that the 

reproductive system develops optimally, promoting reproductive health and increasing the likelihood 
of successful reproduction in dairy heifers. 

 
Regulation of Ovarian Development 

Colostrum regulates genes that directly affect ovarian development, influencing the maturation and 
function of the ovaries. This regulation ensures that the ovaries are equipped to produce healthy eggs, 

promoting fertility and successful pregnancies. By modulating ovarian gene expression, colostrum 
supports long-term reproductive health, optimizing the potential for reproduction in dairy heifers as 

they mature. 
 

Nutritional Programming of Puberty 

Nutritional programming through colostrum influences the timing of puberty in dairy heifers by 

modulating the hormonal and metabolic systems. Proper nutrition early in life ensures the timely onset 
of puberty, which is crucial for reproductive success. Colostrum’s influence on nutritional status helps 

regulate growth and reproductive hormone signaling, supporting optimal fertility in heifers [40]. 

 

Growth Factors and Fertility 

Growth factors in colostrum drive gene expression that supports fertility by influencing the 

development of reproductive tissues [33]. These factors promote the growth of ovarian follicles, uterine 

lining, and other reproductive organs, which are essential for successful fertilization and pregnancy. By 
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stimulating these processes, colostrum helps ensure that dairy heifers reach reproductive maturity and 

maintain fertility.  

 
Nutrient Impact on Reproductive Tissue 

Early life nutrient intake, including colostrum, plays a vital role in improving the health of 
reproductive tissues. Nutrients in colostrum stimulate the growth and development of reproductive 
organs, strengthening their function [1]. This early nutritional impact on reproductive tissue health sets 
the foundation for optimal fertility and reproductive performance throughout the heifer’s life. 
 
Modulation of Receptor Expression 

Colostrum modulates reproductive receptor expression, influencing how reproductive tissues respond 
to hormones [41]. By enhancing or altering the expression of key receptors in the ovaries and uterus, 
colostrum optimizes the sensitivity and effectiveness of reproductive hormones. This ensures that 
hormonal signals are properly received, supporting the fertility and reproductive health of dairy heifers. 
 
Epigenetic Stability and Hormonal Balance 
Epigenetic stability provided by colostrum ensures proper hormonal balance throughout the 
reproductive system. Stable gene expression allows for consistent hormone production and regulation, 
which is essential for fertility. By maintaining this balance, colostrum promotes regular ovulation cycles 
and proper uterine function, optimizing reproductive outcomes in dairy heifers. 
 
Gene Regulation and Ovarian Reserve 

Improved gene regulation, facilitated by colostrum, supports the maintenance and development of 
ovarian reserves. Proper regulation of genes involved in ovarian function helps maintain a healthy pool 
of eggs, supporting long-term fertility. By ensuring that the ovarian reserve is preserved, colostrum 
contributes to the reproductive success of dairy heifers throughout their lifespan. 
 
Prevention of Epigenetic Defects 

Colostral nutrients help prevent epigenetic defects in reproduction by promoting proper gene 
expression. These nutrients support the regulation of genes that govern ovarian development, hormonal 
regulation, and reproductive health. By preventing these defects, colostrum ensures the long-term 
fertility and reproductive success of dairy heifers, minimizing the risk of infertility and other 
reproductive disorders. 
 
Hormone-Sensitive Gene Expression 

Colostrum influences hormone-sensitive gene expression in the uterus, supporting tissue growth and 
development [42]. By regulating the expression of genes involved in uterine growth, colostrum helps 
ensure that the uterus is prepared for pregnancy. Proper gene expression in response to hormonal signals 
promotes uterine health and fertility, optimizing reproductive outcomes in dairy heifers. 
 
BEHAVIOURAL IMPACTS 

Stress Reduction and Hypothalamic-Pituitary Function 
Stress reduction through colostrum intake enhances hypothalamic-pituitary function, supporting 

balanced hormone production and reproductive health. By minimizing stress, colostrum helps regulate 
the hormonal signals crucial for reproduction, improving overall fertility. This early-life influence on 
stress management ensures better reproductive performance as calves mature, contributing to optimal 
reproductive outcomes later in life. 
 
Social Behaviour and Fertility 

Colostrum-fed calves exhibit enhanced social behaviors that positively impact fertility [43]. 
Improved social interactions promote hormonal balance, which is essential for reproductive success. 
Positive social behaviors contribute to a more stable environment, reducing stress and encouraging 
proper hormone signaling, ultimately enhancing the likelihood of successful reproduction in dairy 
heifers. 
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MATERNAL BONDING AND REPRODUCTIVE SUCCESS 

Early maternal bonding, facilitated by colostrum, improves future reproductive success by fostering 
emotional and physiological connections. This bonding process supports the calf’s ability to cope with 

stress and enhances its overall well-being [43]. Strong maternal bonds improve hormonal stability and 
can positively affect fertility by ensuring that the calf’s physiological needs are met, fostering better 

reproductive health. 
 

Behavioral Resilience and Hormonal Stability 

Colostrum’s impact on behavioral resilience helps maintain hormonal stability, which is essential for 

reproductive health. Resilient calves experience less stress, leading to better regulation of reproductive 
hormones [44]. This resilience contributes to improved fertility and reproductive function, as the calf 

matures into an adult capable of achieving reproductive success with fewer disruptions in hormonal 

cycles. 
 

Calf Vigor and Reproductive Fitness 

Enhanced vigor in colostrum-fed calves promotes reproductive fitness by supporting optimal growth 

and development [45]. Healthy, vigorous calves are better equipped to cope with stress and thrive in a 
challenging environment. This increased vitality translates into improved hormonal regulation, better 

ovarian activity, and enhanced fertility as the heifer matures into adulthood. 
 

STRESS-RELATED HORMONE MODULATION 

Colostrum intake helps modulate stress-related hormones, improving reproductive outcomes. By 

reducing the impact of stress on hormone production, colostrum ensures more consistent and balanced 
hormonal cycles. This modulation of stress hormones helps prevent disruptions in the reproductive 

system, leading to better fertility and higher reproductive success in dairy heifers. 
 

Improved Coping Mechanisms and Ovarian Activity 

Colostrum strengthens the calf’s coping mechanisms, which benefits ovarian activity and overall 

reproductive health [2]. With better stress management, the calf can maintain more consistent hormonal 
levels, supporting the proper functioning of the ovaries. This improves the potential for fertility and 

successful reproduction, as the calf matures and transitions into reproductive adulthood. 

 
Positive Behaviours and Hormonal Pathways 

Positive behaviors promoted by colostrum enhance hormonal pathways critical for reproduction [46]. 
By fostering a healthy emotional state, colostrum ensures that hormone production and regulation occur 

without interference from excessive stress. These behaviors, in turn, support the optimal development 
of reproductive organs and function, increasing fertility and reproductive success in the heifer. 

 
Neonatal Stress Reduction and Puberty Onset 

Reduced neonatal stress through colostrum intake helps ensure the timely onset of puberty by 
supporting hormonal balance. Lower stress levels contribute to better development of reproductive 

organs, including the ovaries and uterus. This early intervention promotes smooth progression through 
puberty, reducing delays in the onset of estrus and improving reproductive outcomes in dairy heifers. 

 
Social Stability and Estrus Expression 

Social stability, influenced by colostrum, plays a significant role in the expression of estrus [47]. A 
stable social environment reduces stress and fosters better hormonal regulation, facilitating the proper 

expression of estrus cycles. This stability enhances reproductive health, ensuring that the heifer’s estrus 

behavior aligns with optimal fertility windows, improving reproductive success. 
 

FUTURE DIRECTIONS 

Future research should focus on unraveling the specific epigenetic mechanisms through which 

colostrum influences reproductive health in dairy heifers. A deeper understanding of how bioactive 
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components, such as hormones, growth factors, and immunoglobulins alter gene expression in 

reproductive tissues will be crucial. Investigating the role of the gut-reproductive axis in mediating 

these effects could offer new insights into the complex interactions between early nutrition, gut health, 

and fertility. Additionally, studies should explore the long-term impacts of colostrum quality on 

reproductive performance across multiple generations, considering factors, such as ovarian reserve, 

estrous cycle regulation, and overall fertility. Research aimed at optimizing colostrum collection, 

storage, and administration techniques could further improve reproductive outcomes in dairy farming. 

Finally, exploring the potential for epigenetic modifications to be inherited or passed down through 

generations may open new opportunities for improving herd fertility and productivity in a sustainable 

manner.  
 
CONCLUSIONS 

This study underscores the significant role of colostrum in shaping the reproductive health of dairy 
heifers through epigenetic programming. The bioactive components of colostrum, including hormones, 
growth factors, and immunoglobulins, may induce lasting modifications in gene expression that 
optimize ovarian function, uterine health, and overall fertility. By influencing early developmental 
processes, colostrum contributes not only to immune protection but also to the long-term reproductive 
success of heifers. The findings of this study open new avenues for improving fertility and productivity 
in dairy herds through enhanced colostrum management. Further research is needed to fully elucidate 
the epigenetic mechanisms at play and their potential to revolutionize reproductive strategies in 
sustainable dairy farming. 
 
REFERENCES 
1. Playford RJ, Weiser MJ. Bovine colostrum: Its constituents and uses. Nutrients. 2021 Jan 

18;13(1):265. 
2. Silva FG, Silva SR, Pereira AM, Cerqueira JL, Conceição C. A comprehensive review of bovine 

colostrum components and selected aspects regarding their impact on neonatal calf physiology. 
Animals. 2024 Apr 8;14(7):1130.  

3. Godden SM, Lombard JE, Woolums AR. Colostrum management for dairy calves. Vet Clin N Am. 
2019 Nov 1;35(3):535-56.  

4. Chase CC, Hurley DJ, Reber AJ. Neonatal immune development in the calf and its impact on 
vaccine response. Vet Clin North Am Food Anim Pract. 2008 Mar 1;24(1):87–104.  

5. Peetsalu K, Niine T, Loch M, Dorbek-Kolin E, Tummeleht L, Orro T. Effect of colostrum on the 
acute-phase response in neonatal dairy calves. J Dairy Sci. 2022 Jul 1;105(7):6207–19.  

6. Carter HS, Renaud DL, Steele MA, Fischer-Tlustos AJ, Costa JH. A narrative review on the 
unexplored potential of colostrum as a preventative treatment and therapy for diarrhea in neonatal 
dairy calves. Animals. 2021 Jul 28;11(8):2221.  

7. Vlasova AN, Saif LJ. Bovine immunology: Implications for dairy cattle. Front Immunol. 2021 Jun 
29;12:643206. 

8. Turner CW. Estrogen content of colostrum and milk of dairy cattle. J Dairy Sci. 1958 May 
1;41(5):630–40.  

9. Xu L, Zhang L, Zhang Y, Sheng Q, Zhao A. Qualitative and quantitative comparison of hormone 
contents between bovine and human colostrums. Int Dairy J. 2011 Jan 1;21(1):54–7.  

10. Elfstrand L, Lindmark-Månsson H, Paulsson M, Nyberg L, Åkesson B. Immunoglobulins, growth 
factors and growth hormone in bovine colostrum and the effects of processing. Int Dairy J. 2002 
Jan 1;12(11):879–87.  

11. Barrera SS, Naranjo-Gomez JS, Rondón-Barragán IS. Thermoprotective molecules: Effect of 
insulin-like growth factor type I (IGF-1) in cattle oocytes exposed to high temperatures. Heliyon. 
2023 Mar 1;9(3).  

12. Shutt DA, Fell LR. Comparison of total and free cortisol in bovine serum and milk or colostrum. 
JDairy Sci. 1985 Jul 1;68(7):1832–4.  

13. Hassanein EM, Szelényi Z, Szenci O. Gonadotropin-Releasing Hormone (GnRH) and Its Agonists 

in Bovine Reproduction II: Diverse Applications during Insemination, Post-Insemination, 

Pregnancy, and Postpartum Periods. Animals. 2024 May 26;14(11):1575.  



 

 

Colostrum-Driven Epigenetic Programming in Dairy Cows: A Pathway                                       Md. Emran Hossain 

 

 

© STM Journals 2025. All Rights Reserved 50  
 

14. McGrath BA, Fox PF, McSweeney PL, Kelly AL. Composition and properties of bovine colostrum: 

a review. Dairy Sci Technol. 2016 Mar;96:133–58.  
15. Contarini G, Povolo M, Pelizzola V, Monti L, Bruni A, Passolungo L, et al. Bovine colostrum: 

Changes in lipid constituents in the first 5 days after parturition. J Dairy Sci. 2014 Aug 
1;97(8):5065–72. 

16. Zeng X, Li S, Liu L, Cai S, Ye Q, Xue B, et al. Role of functional fatty acids in modulation of 
reproductive potential in livestock. J Anim Sci Biotechnol. 2023 Feb 14;14(1):24. 

17. Kume S, Toharmat T. Effect of colostral β-carotene and vitamin A on vitamin and health status of 
newborn calves. Livestock Production Science. 2001 Feb 1;68(1):61–5.  

18. Eaton HD, Spielman AA, Loosli JK, Thomas JW, Norton CL, Turk KL. The placental transfer and 
colostral storage of vitamin D in the bovine. J Dairy Sci. 1947 Oct 1;30(10):787–94. 

19. Miciński J, Pogorzelska J, Beisenov A, Aitzhanova I, Shaikamal G, Dzięgelewska-Kuźmińska D, 

et al. Basic and mineral composition of colostrum from cows in different ages and calving period. 
J Elem. 2017;22(1).  

20. Bhalakiya N, Haque N, Patel P, Joshi P. Role of trace minerals in animal production and 
reproduction. Int J Livest. Res. 2019;9(9):1–2.  

21. Puppel K, Gołębiewski M, Grodkowski G, Slósarz J, Kunowska-Slósarz M, Solarczyk P, et al. 
Composition and factors affecting quality of bovine colostrum: A review. Animals. 2019 Dec 

2;9(12):1070.  
22. Ahmann J, Steinhoff-Wagner J, Büscher W. Determining immunoglobulin content of bovine 

colostrum and factors affecting the outcome: A review. Animals. 2021 Dec 18;11(12):3587.  
23. Przybylska J, Albera E, Kankofer M. Antioxidants in bovine colostrum. Reprod Domest Anim. 

2007;42(4):402–409. doi: 10.1111/j.1439-0531.2006.00799.x. 
24. Sacerdote P, Mussano F, Franchi S, Panerai AE, Bussolati G, Carossa S, et al. Biological 

components in a standardized derivative of bovine colostrum. J Dairy Sci. 2013 Mar 1;96(3):1745–
54.  

25. Puppel K, Gołębiewski M, Konopka K, Kunowska-Slósarz M, Slósarz J, Grodkowski G, et al. 
Relationship between the quality of colostrum and the formation of microflora in the digestive tract 

of calves. Animals. 2020 Jul 29;10(8):1293.  
26. Eckel EF, Ametaj BN. Bacterial endotoxins and their role in periparturient diseases of dairy cows: 

mucosal vaccine perspectives. Dairy. 2020 May 20;1(1):61–90.  

27. Uyeno Y, Shigemori S, Shimosato T. Effect of probiotics/prebiotics on cattle health and 
productivity. Microbes Environ. 2015;30(2):126–32.  

28. Artym J, Zimecki M. Colostrum and Lactoferrin protect against side effects of therapy with 
antibiotics, anti-inflammatory drugs and steroids, and psychophysical stress: A comprehensive 

review. Biomedicines. 2023 Mar 27;11(4):1015. 
29. Van Niekerk JK, Fischer-Tlustos AJ, Wilms JN, Hare KS, Welboren AC, Lopez AJ, et al. ADSA 

Foundation Scholar Award: New frontiers in calf and heifer nutrition—From conception to puberty. 
J Dairy Sci. 2021 Aug 1;104(8):8341–62.  

30. Rossi RM, Cullens FM, Bacigalupo P, Sordillo LM, Abuelo A. Changes in biomarkers of metabolic 
stress during late gestation of dairy cows associated with colostrum volume and immunoglobulin 

content. J Dairy Sci. 2023 Jan 1;106(1):718–32.  
31. Hammon HM, Steinhoff-Wagner J, Schönhusen U, Metges CC, Blum JW. Energy metabolism in 

the newborn farm animal with emphasis on the calf: endocrine changes and responses to milk-born 
and systemic hormones. Domest Anim Endocrinol. 2012 Aug 1;43(2):171–85.  

32. Murdoch BM, Murdoch GK, Greenwood S, McKay S. Nutritional influence on epigenetic marks 
and effect on livestock production. Front Genet. 2016 Oct 24;7:182.  

33. Yalçıntaş YM, Duman H, López JM, Portocarrero AC, Lombardo M, Khallouki F, et al. Revealing 

the potency of growth factors in bovine colostrum. Nutrients. 2024 Jul 21;16(14):2359.  
34. Chastant S, Saint-Dizier M. Inflammation: friend or foe of bovine reproduction? Anim Reprod. 

2019 Nov 28;16(3):539–47.  

35. Hagiwara K, Kataoka S, Yamanaka H, Kirisawa R, Iwai H. Detection of cytokines in bovine 

colostrum. Vet Immunol Immunopathol. 2000 Oct 31;76(3–4):183–90.  



 

Emerging Trends in Metabolites 

Volume 2, Issue 1 

ISSN: 3049-1916 

 

© STM Journals 2025. All Rights Reserved 51  
 

36. Tinning H, Edge JC, DeBem TH, Deligianni F, Giovanardi G, Pensabene V, et al. Endometrial 

function in pregnancy establishment in cattle. Animal. 2023 May 1;17:100751. 

37. Pradhan R, Nakagoshi N. Reproductive disorders in cattle due to nutritional status. J Inter Coop 

Dev.. 2008 Mar;14(1):45–66.  

38. Miranda C, Igrejas G, Poeta P. Bovine colostrum: human and animal health benefits or route 

transmission of antibiotic resistance—one health perspective. Antibiotics. 2023 Jul 6;12(7):1156.  

39. Armengol R, Fraile L. Feeding calves with pasteurized colostrum and milk has a positive long-term 

effect on their productive performance. Animals. 2020 Sep;10(9):1494.  

40. Hammon HM, Liermann W, Frieten D, Koch C. Importance of colostrum supply and milk feeding 

intensity on gastrointestinal and systemic development in calves. Animal. 2020 Jan 1;14:s133–43.  

41. Evans HC, Briggs EF, Burnett RH, Contreras-Correa ZE, Duvic MA, Dysart LM, et al. Harnessing 

the value of reproductive hormones in cattle production with considerations to animal welfare and 

human health. J Anim Sci. 2022 Jul 1;100(7):skac177.  

42. Ontsouka EC, Albrecht C, Bruckmaier RM. Invited review: Growth-promoting effects of colostrum 

in calves based on interaction with intestinal cell surface receptors and receptor-like transporters. J 

Dairy Sci. 2016 Jun 1;99(6):4111–23. 

43. Krohn CC, Foldager J, Mogensen L. Long-term effect of colostrum feeding methods on behaviour 

in female dairy calves. Acta Agric Scand A Anim Sci. 1999 Jan 1;49(1):57–64. 

44. Fernandez-Novo A, Pérez-Garnelo SS, Villagrá A, Pérez-Villalobos N, Astiz S. The effect of stress 

on reproduction and reproductive technologies in beef cattle—A review. Animals. 2020 Nov 

11;10(11):2096. 

45. Bienboire-Frosini C, Muns R, Marcet-Rius M, Gazzano A, Villanueva-García D, Martínez-Burnes 

J, et al. Vitality in newborn farm animals: Adverse factors, physiological responses, 

pharmacological therapies, and physical methods to increase neonate vigor. Animals. 2023 May 

4;13(9):1542.  

46. Hadorn U, Hammon H, Bruckmaier RM, Blum JW. Delaying colostrum intake by one day has 

important effects on metabolic traits and on gastrointestinal and metabolic hormones in neonatal 

calves. J Nutr. 1997 Oct 1;127(10):2011–23.  

47. Castillo-Zuñiga MS, Meza-Herrera CA, Calderón-Leyva G, López-Villalobos N, Navarrete-Molina 

C, Bustamante-Andrade JA, et al. Interactions between social hierarchy and some udder 

morphometric traits upon colostrum and milk physicochemical characteristics in crossbred dairy 

goats. Agriculture. 2022 May 23;12(5):734. 


