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Bovine colostrum (BC) has attracted the interest of numerous researchers investigating its anti-cancer potential in

humans. Dressings loaded with BC are beneficial in treating chronic wounds and diabetic foot ulcers. Lactoferrin, a

glycoprotein with potent anti-oxidant, anti-inflammatory, anti-cancer, and anti-microbial effects, is abundant in BC.

The BC pills successfully promote the regression of low-grade cervical intraepithelial neoplasia when administered

intravaginally. The biological, genetic, and molecular mechanisms driving BC remain to be determined. Oral BC

supplements are generally well-tolerated, but some flatulence and nausea may happen. 

bovine colostrum  cancer  treatment  natural products

1. Role of Lactoferrin and Lactalbumin in Cancer Therapy

Lactoferrin is a glycoprotein with powerful anti-oxidative, anti-inflammatory, anti-cancer, and anti-bacterial effects.

Lactoferrin increases T-helper-1/T-helper-2/anti-inflammatory cytokine immunological response and production. In

children, lactoferrin has been reported to prevent stomach infections, necrotizing enterocolitis, and late-onset

sepsis .

Lactoferrin is a highly effective immunological modulator, anti-cancer drug, and tissue regenerator. Additionally, it

can prevent the synthesis of pro-inflammatory cytokines. Lactalbumin is found in whey and can significantly boost

immunological response and glutathione synthesis. Lactoferrin and lactalbumin have been reported to trigger

apoptosis in malignant cells . Lactoferrin has been observed to increase caspase-1 and IL-18, diminishing

intestinal metastatic foci. Also detected is cytotoxic T and natural killer (NK) cell apoptosis triggered by lactoferrin.

In addition, lactoferrin suppresses the activation of carcinogens via the hepatic CYP1A2 enzyme . Because it can

pass through the blood-brain barrier, lactoferrin can be used to carry chemotherapeutic drugs. This is especially

useful for treating brain tumors . It suggests that lactoferrin and whey lactalbumin can be utilized to treat cancer

in conjunction with chemotherapy and radiation. This strategy would improve the chemotherapeutic efficacy of

medications and minimize chemo- and radiotherapy, resulting in fewer cancer patients experiencing adverse side

effects.

2. In Vitro Anti-Cancer Effects of BC Components

In vitro cell culture studies are used in selected cancer cell lines as a promising tool to determine the anti-

proliferative and cytotoxic effects of potential anti-cancer agents isolated from natural sources or synthesized in the

laboratory. In vitro cell culture studies provide clues about the mechanism of action of anti-cancer agents toward
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cancer cells. Anti-cancer effects of lactoferrin were evaluated using an MTT assay. The addition of lactoferrin in the

culture medium inhibited the growth of cancer cell lines (MDA-MB-231 and MCF-7) .

Two milligrams per milliliter of purified lactoferrin inhibited the proliferation of esophageal cancer cell lines (KYSE-

30) and HEK cancer cell lines. After 62 h, adding 500 g/mL lactoferrin to the culture medium decreased the cell

viability of KYSE-30 cancer cells by 80%. The normal HEK cell line exhibited no effect. Analysis by flow cytometry

revealed that lactoferrin caused apoptosis in KYSE-30 human esophageal cancer cell lines . Table 1 summarizes

the findings of in vitro studies conducted to evaluate the anti-cancer properties of BC components (lactoferrin,

liposomal bovine lactoferrin, bovine lactoperoxidase, lactoferrin nanoparticles, and CLA) on various cancer cell

lines (such as gastric, esophageal, colorectal, liver, lung, prostate, breast, and ovarian).

Table 1. Anti-cancer effects of BC constituents on various cancer cell lines.
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BC Component Cancer Type Dose Result Reference

Lactoferrin

Gastric cancer
(AGS human

stomach carcinoma
cell)

500
μg/mL

80% cytotoxicity in AGS cell line

Lactoferrin

Human esophagus
cancer cell (KYSE-

30 esophageal
squamous cell

carcinoma)

500
μg/mL

After 20 and 62 h, the growth of
azoxymethane (AOM)-induced aberrant
crypt foci (ACF) was inhibited by 53%

and 80%, respectively.

Lactoferrin

Lung cancer
(human lung

cancer cell line,
A549)

0.9375–
15

mg/mL

Lactoferrin lung cancer (human lung
cancer cell line, A549) 0.9375 to 0.1

mg/mL Concentration-dependent
suppression of VEGF mRNA and VEGF

protein expression.

Liposomal bovine
lactoferrin

Colorectal cancer
(RKO and RCN-9
human CRC cells)

≥10
μg/mL

Significant (p < 0.01) inhibition of colon
aberrant crypt foci growth occurred in

the RKO and RCN-9 cells.

Bovine
lactoperoxidase

(LPO) and
lactoferrin (LF)
nanoparticles

Colorectal cancer
(Caco-2), liver

cancer (HepG-2),
breast cancer
(MCF-7), and

prostate cancer
(PC-3).

315–
1388

μg/mL

NF-kB expression was inhibited by a
factor of ten in Caco-2, HepG-2, and
MCF-7 cells; NF-B mRNA levels were

reduced by four in PC-3 cells, and Bcl-2
levels were reduced by a factor of

fifteen in comparison to 5-fluorouracil
treatment.

CLA
Ovarian cancer

cells (SKOV-3 and
A2780 cells)

7 μM
CLA for
48 to 72

h

Reduction in E2F induces a ninefold
increase in autophagolysosomes and a

G1 cell cycle arrest in SKOV-3 and
A2780 cell lines.
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3. In Vivo Anti-Cancer Effects of BC Components in Humans
and Animal Models

In order to evaluate the safety, efficacy, and toxicity of anti-cancer drugs, it is necessary to conduct preclinical

research on suitable animal models after obtaining information from in vitro studies. Numerous anti-cancer

research involving BC supplements and key components have been conducted on rodents. Rats and mice have

been treated with lactoferrin and CLA for colorectal, lung, and esophageal malignancies. In preclinical trials, a

reduction in colon tumor burden and a downregulation of VEGF expression were reported  . Only a small

number of clinical trials on a few patients have been conducted to understand the anti-cancer potential of BC

components. Based on the promising anti-cancer benefits of CLA in preclinical models, 24 breast cancer patients

participated in an open-label clinical investigation. CLA was administered orally at 7.5 g/day for 20 days. It has

been discovered that CLA inhibits the expression of fatty acid synthase (FASN) and lipoprotein lipase (LPL). The

decreased activity of these biomarker enzymes indicates breast tumor growth suppression . Another clinical

investigation revealed that CLA (3 g/day) might be advantageous for rectal cancer patients undergoing

chemoradiation . 

4. BC for Chemotherapy-Induced GI Toxicity in Acute
Lymphoblastic Leukemia (ALL)

The most prevalent kind of juvenile cancer is ALL. Cure rates continue to rise, with the 5-year overall survival rate

over 90% and the long-term survival rate for children exceeding 80% to 90% . However, anti-leukemic

treatment is exacerbated by several toxicities. During ALL therapy, 2–4% of patients die due to treatment-related

complications, primarily due to therapy-induced immune suppression and infections. In addition, nearly all patients

get severe infections and chemotherapy-induced mucositis . Mucositis is commonly believed to primarily

impact the oral cavity, although it can also affect the entire GI tract . GI toxicity may impair vital GI

functions, resulting in microbial translocation with inflammatory and infectious consequences .

Consequently, multiple studies have shown links between oral and intestinal toxicity generated by chemotherapy

and unfavorable treatment outcomes, such as fever, severe infections, and overall death . However,

therapeutic and prevention strategies are now restricted to highly specialized illness scenarios and dental care

procedures for youngsters .

In a recent randomized, double-blind, placebo-controlled clinical trial, the researchers examined the impact of BC

supplementation on fever, infectious morbidity, and mucosal toxicity during ALL induction therapy . They

observed no statistically significant influence on the critical outcome, fever days. Similarly, there was no significant

effect on other infectious morbidities, such as days with neutropenic fever, the requirement for intravenous

BC Component Cancer Type Dose Result Reference

Breast cancer cell
line (MCF-7), colon

cancer cell line
(HT-29), (mouse
fibroblast cell line

Balb/3T3)

0.1–100
µg/mL

Reduced anti-apoptotic Bcl-2
expression
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antibiotics, or C-reactive protein (CRP) levels. Patients in the placebo group had substantially higher peak NCI-oral

mucositis scores than patients receiving the BC product, indicating a putative protective effect of BC

supplementation on the oral mucosa. In a previous trial, whey protein concentrates were administered to patients

undergoing hematopoietic stem cell transplantation. There was no effect found on mucositis. However, subgroup

analysis suggested positive benefits on the duration and severity of oral mucositis in patients who received the

highest protein supplement doses . A putative protective impact of milk bio-actives on the GI mucosa is

suggested by mouse experiments in which injection of components from bovine milk or whey had positive effects

against chemotherapy-induced gut damage . Most of the proposed beneficial chemicals in milk are present in

greater concentration in colostrum than in mature milk, and complete BC has been recommended as a potential

treatment for chemotherapy-induced mucositis . Previous studies indicated that colostrum has gut-

protective effects in pigs, relative to formula, in connection to chemotherapy . However, the positive effects of

increasing colostrum dosages could not be proven in pigs treated with chemotherapy and fed a normal milk diet

, showing that both the dosing regimen and the control diet may be significant. In pre-clinical research, BC has

been shown to sustain intestinal barrier function, improve nutritional absorption, and minimize intestinal

inflammation .

During chemotherapy, in a previous clinical trial, most patients suffered febrile neutropenia, of which fewer than fifty

percent may signify an established infection in pediatric cancer patients . However, the origin of fever is

frequently obscure and may result from systemic inflammation produced by other harmful consequences of

chemotherapy. Several investigations have revealed a temporal relationship between GI damage, systemic

inflammation, and fever in the absence of a detectable infection . This is consistent with the clinical

study’s findings, which indicate that the peak of gastrointestinal toxicity correlates with the peak of circulating CRP

levels . Overall, these findings indicate that hazardous events in the GI tract may be linked to microbial

translocation and systemic immune activation. Consequently, interventions with implications for mucosal barrier

preservation and compounds related to the protection, homeostasis, and modulation of inflammatory responses of

mucosal surfaces after chemotherapy may help ameliorate the effects of chemotherapy on the GI tract and other

complications . Although BC had a putative protective impact on the oral mucosa, there were no significant

effects on fever, intramuscular infection, inflammatory response, or bloodstream infections. Thus, systemic effects

of BC supplementation could not be demonstrated.

Oral mucositis incidences were equivalent to those found in past trials of anthracycline-based chemotherapy and

hematological malignancies . Daily self-reporting toxicity rating return rates were also satisfactory and

comparable to earlier reports .

The mentioned clinical study was limited by the small sample size and concerns with supplement compliance.

Although the predicted number of patients was considered in the computation of sample size, the incidence of

fever was lower than anticipated. The study had sufficient power to detect a difference in the number of fever days

. During ALL induction therapy, the administration of prophylactic BC had no effect on fever, infectious morbidity,

or inflammatory reactions in this trial. Nonetheless, these preliminary results, although not conclusive, showed that
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BC supplementation may lessen the peak severity of oral mucositis, motivating additional research on mucositis to

confirm these findings and evaluate its mechanism of action.

Prior studies of nutrition interventions for children with chronic conditions rarely measured compliance, and

research on adults demonstrates difficulty in maintaining oral nutrition intervention adherence . The reasons

for lower adherence to oral supplements may include taste changes caused by chemotherapy, nausea, swallowing

pain, and palatability concerns. In nutrition trials, it is essential to optimize the flavor, content, and texture of

supplemental items and provide parents and pediatric patients undergoing chemotherapy with the proper support

and instructions .

5. The Immunomodulatory Effects of BC on Colorectal
Cancer

There is a significant interest in the inflammatory micro- and macro-environments of primary and secondary

metastatic tumors in patients with colorectal cancer. The tumor’s microenvironment makes it easier for cancer cells

to travel to other organs and establish themselves there, such as the liver and the lungs. Colostrum polyvalent

immunoglobulins administered orally promoted the expression of anti-inflammatory cytokines known as interleukin

(IL)-10 and IL-13 in patient-derived peripheral blood mononuclear cells . In these cells, the release of

inflammatory cytokines such as IL-1, IL-6, interferon, tumor necrosis factor, and IL-12 was reduced by colostrum

polyvalent immunoglobulins that were given and delivered orally . When colostrum polyvalent immunoglobulins

were administered orally, immune cells and cells arising from tumors were both more prone to apoptosis. Using

vitamin D3 as a cofactor resulted in an even greater improvement in the anti-inflammatory effects. In addition to

being administered orally, the colostrum-derived polyvalent immunoglobulins displayed beneficial ex vivo effects on

inflammatory cytokine responses. They increased the apoptosis of immune cells taken from patients diagnosed

with colorectal cancer. This study provides evidence for the use of polyvalent immunoglobulins derived from

colostrum that is provided orally to patients with colorectal cancer to modify stage-dependent local and systemic

inflammation in these patients . However, there is not yet adequate evidence to suggest that BC affects the

immune microenvironment of tumors; despite this, further inquiry into the topic is warranted.

6. Targeted Oral Delivery of Paclitaxel through Exosomes
Derived from BC

Paclitaxel is an anti-cancer medicine frequently used in the management of lung cancer and other types of cancer

at earlier and more advanced stages. Paclitaxel, derived from solvents, is an effective cancer treatment, but it is

often not well tolerated and is associated with significant side effects . Exosomes and other naturally occurring

nanocarriers are attracting much interest as a potential way to get around these limitations. According to a recent

study, a tumor-targeted oral formulation of paclitaxel employing BC-derived exosomes not only enhances the

clinical efficacy against orthotopic lung cancer but also reduces or eliminates the systemic and immunotoxicity of

the traditional intravenous dose . This finding was made possible by using exosomes derived from breast cancer
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cells. These findings will advance the exosome-mediated targeted oral delivery of paclitaxel as a therapeutic

alternative to existing therapies by using the benefits of BC exosomes.

References

1. Pammi, M.; Abrams, S.A. Oral lactoferrin for the prevention of sepsis and necrotizing enterocolitis
in preterm infants. Cochrane Database Syst. Rev. 2015, Cd007137.

2. Donovan, S.M. The Role of Lactoferrin in Gastrointestinal and Immune Development and
Function: A Preclinical Perspective. J. Pediatr. 2016, 173, S16–S28.

3. Pieper, R.; Scharek-Tedin, L.; Zetzsche, A.; Röhe, I.; Kröger, S.; Vahjen, W.; Zentek, J. Bovine
milk-based formula leads to early maturation-like morphological, immunological, and functional
changes in the jejunum of neonatal piglets. J. Anim. Sci. 2016, 94, 989–999.

4. Teixeira, F.J.; Santos, H.O.; Howell, S.L.; Pimentel, G.D. Whey protein in cancer therapy: A
narrative review. Pharmacol. Res. 2019, 144, 245–256.

5. Tsuda, H.; Fukamachi, K.; Xu, J.; Sekine, K.; Ohkubo, S.; Takasuka, N.; Iigo, M. Prevention of
carcinogenesis and cancer metastasis by bovine lactoferrin. Proc. Jpn. Acad. Ser. B Phys. Biol.
Sci. 2006, 82, 208–215.

6. Cutone, A.; Rosa, L.; Ianiro, G.; Lepanto, M.S.; Bonaccorsi di Patti, M.C.; Valenti, P.; Musci, G.
Lactoferrin’s Anti-Cancer Properties: Safety, Selectivity, and Wide Range of Action. Biomolecules
2020, 10, 456.

7. Sharma, A.; Shandilya, U.K.; Sodhi, M.; Mohanty, A.K.; Jain, P.; Mukesh, M. Evaluation of Milk
Colostrum Derived Lactoferrin of Sahiwal (Bos indicus) and Karan Fries (Cross-Bred) Cows for Its
Anti-Cancerous Potential. Int. J. Mol. Sci. 2019, 20, 6318.

8. Farziyan, M.A.; Moradian, F.; Rafiei, A.R. Anticancer effect of bovine lactoferrin on human
esophagus cancer cell line. Res. Mol. Med. 2016, 4, 18–23.

9. Amiri, F.; Moradian, F.; Rafiei, A. Anticancer effect of lactoferrin on gastric cancer cell line AGS.
Res. Mol. Med. 2015, 3, 11–16.

10. Shahzad, M.M.K.; Felder, M.; Ludwig, K.; Van Galder, H.R.; Anderson, M.L.; Kim, J.; Cook, M.E.;
Kapur, A.K.; Patankar, M.S. Trans10,cis12 conjugated linoleic acid inhibits proliferation and
migration of ovarian cancer cells by inducing ER stress, autophagy, and modulation of Src. PLoS
ONE 2018, 13, e0189524.

11. Sugihara, Y.; Zuo, X.; Takata, T.; Jin, S.; Miyauti, M.; Isikado, A.; Imanaka, H.; Tatsuka, M.; Qi, G.;
Shimamoto, F. Inhibition of DMH-DSS-induced colorectal cancer by liposomal bovine lactoferrin in
rats. Oncol. Lett. 2017, 14, 5688–5694.



Bovine Colostrum in the Treatment of Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/39014 7/10

12. Abu-Serie, M.M.; El-Fakharany, E.M. Efficiency of novel nanocombinations of bovine milk proteins
(lactoperoxidase and lactoferrin) for combating different human cancer cell lines. Sci. Rep. 2017,
7, 16769.

13. Niezgoda, N.; Gliszczyńska, A.; Kempińska, K.; Wietrzyk, J.; Wawrzeńczyk, C. Synthesis and
evaluation of cytotoxic activity of conjugated linoleic acid derivatives (esters, alcohols, and their
acetates) toward cancer cell lines. Eur. J. Lipid Sci. Technol. 2017, 119, 1600470.

14. Tung, Y.T.; Chen, H.L.; Yen, C.C.; Lee, P.Y.; Tsai, H.C.; Lin, M.F.; Chen, C.M. Bovine lactoferrin
inhibits lung cancer growth through suppression of both inflammation and expression of vascular
endothelial growth factor. J. Dairy Sci. 2013, 96, 2095–2106.

15. McGowan, M.M.; Eisenberg, B.L.; Lewis, L.D.; Froehlich, H.M.; Wells, W.A.; Eastman, A.;
Kuemmerle, N.B.; Rosenkrantz, K.M.; Barth, R.J., Jr.; Schwartz, G.N.; et al. A proof of principle
clinical trial to determine whether conjugated linoleic acid modulates the lipogenic pathway in
human breast cancer tissue. Breast Cancer Res. Treat. 2013, 138, 175–183.

16. Mohammadzadeh, M.; Faramarzi, E.; Mahdavi, R.; Nasirimotlagh, B.; Asghari Jafarabadi, M.
Effect of conjugated linoleic acid supplementation on inflammatory factors and matrix
metalloproteinase enzymes in rectal cancer patients undergoing chemoradiotherapy. Integr.
Cancer Ther. 2013, 12, 496–502.

17. Hunger, S.P.; Mullighan, C.G. Acute Lymphoblastic Leukemia in Children. N. Engl. J. Med. 2015,
373, 1541–1552.

18. Schmiegelow, K.; Forestier, E.; Hellebostad, M.; Heyman, M.; Kristinsson, J.; Söderhäll, S.;
Taskinen, M. Long-term results of NOPHO ALL-92 and ALL-2000 studies of childhood acute
lymphoblastic leukemia. Leukemia 2010, 24, 345–354.

19. Hunger, S.P.; Loh, M.L.; Whitlock, J.A.; Winick, N.J.; Carroll, W.L.; Devidas, M.; Raetz, E.A.
Children’s Oncology Group’s 2013 blueprint for research: Acute lymphoblastic leukemia. Pediatr.
Blood Cancer 2013, 60, 957–963.

20. Schmiegelow, K.; Müller, K.; Mogensen, S.S.; Mogensen, P.R.; Wolthers, B.O.; Stoltze, U.K.;
Tuckuviene, R.; Frandsen, T. Non-infectious chemotherapy-associated acute toxicities during
childhood acute lymphoblastic leukemia therapy. F1000Reserach 2017, 6, 444.

21. Rathe, M.; Sorensen, G.L.; Wehner, P.S.; Holmskov, U.; Sangild, P.T.; Schmiegelow, K.; Müller,
K.; Husby, S. Chemotherapeutic treatment reduces circulating levels of surfactant protein-D in
children with acute lymphoblastic leukemia. Pediatr. Blood Cancer 2017, 64, e26253.

22. Kuiken, N.S.; Rings, E.H.; Tissing, W.J. Risk analysis, diagnosis and management of
gastrointestinal mucositis in pediatric cancer patients. Crit. Rev. Oncol. Hematol. 2015, 94, 87–97.

23. Al-Dasooqi, N.; Sonis, S.T.; Bowen, J.M.; Bateman, E.; Blijlevens, N.; Gibson, R.J.; Logan, R.M.;
Nair, R.G.; Stringer, A.M.; Yazbeck, R.; et al. Emerging evidence on the pathobiology of mucositis.



Bovine Colostrum in the Treatment of Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/39014 8/10

Support. Care Cancer 2013, 21, 3233–3241.

24. Sonis, S.T.; Elting, L.S.; Keefe, D.; Peterson, D.E.; Schubert, M.; Hauer-Jensen, M.; Bekele, B.N.;
Raber-Durlacher, J.; Donnelly, J.P.; Rubenstein, E.B. Perspectives on cancer therapy-induced
mucosal injury: Pathogenesis, measurement, epidemiology, and consequences for patients.
Cancer 2004, 100 (Suppl. S9), 1995–2025.

25. van der Velden, W.J.; Herbers, A.H.; Netea, M.G.; Blijlevens, N.M. Mucosal barrier injury, fever
and infection in neutropenic patients with cancer: Introducing the paradigm febrile mucositis. Br. J.
Haematol. 2014, 167, 441–452.

26. Blijlevens, N.M.; Donnelly, J.P.; DePauw, B.E. Inflammatory response to mucosal barrier injury
after myeloablative therapy in allogeneic stem cell transplant recipients. Bone Marrow Transplant.
2005, 36, 703–707.

27. Kissow, H. Glucagon-like peptides 1 and 2: Intestinal hormones implicated in the pathophysiology
of mucositis. Curr. Opin. Support. Palliat. Care 2015, 9, 196–202.

28. Jordan, K.; Pontoppidan, P.; Uhlving, H.H.; Kielsen, K.; Burrin, D.G.; Weischendorff, S.;
Christensen, I.J.; Jørgensen, M.H.; Heilmann, C.; Sengeløv, H.; et al. Gastrointestinal Toxicity,
Systemic Inflammation, and Liver Biochemistry in Allogeneic Hematopoietic Stem Cell
Transplantation. Biol. Blood Marrow Transplant. 2017, 23, 1170–1176.

29. Weischendorff, S.; Kielsen, K.; Sengeløv, H.; Jordan, K.; Nielsen, C.H.; Pedersen, A.E.; Ryder,
L.P.; Juul, A.; Müller, K.G. Associations between levels of insulin-like growth factor 1 and
sinusoidal obstruction syndrome after allogeneic haematopoietic stem cell transplantation. Bone
Marrow Transpl. 2017, 52, 863–869.

30. Sonis, S.T.; Oster, G.; Fuchs, H.; Bellm, L.; Bradford, W.Z.; Edelsberg, J.; Hayden, V.; Eilers, J.;
Epstein, J.B.; LeVeque, F.G.; et al. Oral mucositis and the clinical and economic outcomes of
hematopoietic stem-cell transplantation. J. Clin. Oncol. 2001, 19, 2201–2205.

31. Elting, L.S.; Cooksley, C.; Chambers, M.; Cantor, S.B.; Manzullo, E.; Rubenstein, E.B. The
burdens of cancer therapy. Clinical and economic outcomes of chemotherapy-induced mucositis.
Cancer 2003, 98, 1531–1539.

32. Rathe, M.; Shen, R.L.; Sangild, P.T. Trophic factors in the treatment and prevention of alimentary
tract mucositis. Curr. Opin. Support. Palliat. Care 2018, 12, 181–186.

33. Riley, P.; Glenny, A.M.; Worthington, H.V.; Littlewood, A.; Fernandez Mauleffinch, L.M.; Clarkson,
J.E.; McCabe, M.G. Interventions for preventing oral mucositis in patients with cancer receiving
treatment: Cytokines and growth factors. Cochrane Database Syst. Rev. 2017, 11, Cd011990.

34. Lalla, R.V.; Bowen, J.; Barasch, A.; Elting, L.; Epstein, J.; Keefe, D.M.; McGuire, D.B.; Migliorati,
C.; Nicolatou-Galitis, O.; Peterson, D.E.; et al. MASCC/ISOO clinical practice guidelines for the
management of mucositis secondary to cancer therapy. Cancer 2014, 120, 1453–1461.



Bovine Colostrum in the Treatment of Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/39014 9/10

35. Rathe, M.; De Pietri, S.; Wehner, P.S.; Frandsen, T.L.; Grell, K.; Schmiegelow, K.; Sangild, P.T.;
Husby, S.; Müller, K. Bovine Colostrum Against Chemotherapy-Induced Gastrointestinal Toxicity in
Children With Acute Lymphoblastic Leukemia: A Randomized, Double-Blind, Placebo-Controlled
Trial. JPEN J. Parenter. Enter. Nutr. 2020, 44, 337–347.

36. Perrone, A.C.; Barbosa, T.R.; da Silva, F.L.; Perrone, Í.T.; de Carvalho, A.F.; Stephani, R.; Dos
Santos, K.B.; Atalla, Â.; Hallack Neto, A.E. Supplementation with concentrated milk protein in
patients undergoing hematopoietic stem cell transplantation. Nutrition 2017, 37, 1–6.

37. Howarth, G.S.; Francis, G.L.; Cool, J.C.; Xu, X.; Byard, R.W.; Read, L.C. Milk growth factors
enriched from cheese whey ameliorate intestinal damage by methotrexate when administered
orally to rats. J. Nutr. 1996, 126, 2519–2530.

38. Clarke, J.; Butler, R.; Howarth, G.; Read, L.; Regester, G. Exposure of oral mucosa to bioactive
milk factors reduces severity of chemotherapy-induced mucositis in the hamster. Oral Oncol.
2002, 38, 478–485.

39. Rathe, M.; Müller, K.; Sangild, P.T.; Husby, S. Clinical applications of bovine colostrum therapy: A
systematic review. Nutr. Rev. 2014, 72, 237–254.

40. Playford, R.J.; Macdonald, C.E.; Johnson, W.S. Colostrum and milk-derived peptide growth
factors for the treatment of gastrointestinal disorders. Am. J. Clin. Nutr. 2000, 72, 5–14.

41. Chatterton, D.E.; Nguyen, D.N.; Bering, S.B.; Sangild, P.T. Anti-inflammatory mechanisms of
bioactive milk proteins in the intestine of newborns. Int. J. Biochem. Cell Biol. 2013, 45, 1730–
1747.

42. Pontoppidan, P.E.; Shen, R.L.; Cilieborg, M.S.; Jiang, P.; Kissow, H.; Petersen, B.L.; Thymann, T.;
Heilmann, C.; Müller, K.; Sangild, P.T. Bovine Colostrum Modulates Myeloablative Chemotherapy-
Induced Gut Toxicity in Piglets. J. Nutr. 2015, 145, 1472–1480.

43. Shen, R.L.; Pontoppidan, P.E.; Rathe, M.; Jiang, P.; Hansen, C.F.; Buddington, R.K.; Heegaard,
P.M.; Müller, K.; Sangild, P.T. Milk diets influence doxorubicin-induced intestinal toxicity in piglets.
Am. J. Physiol. Gastrointest. Liver Physiol. 2016, 311, G324–G333.

44. Shen, R.L.; Rathe, M.; Jiang, P.; Pontoppidan, P.E.; Heegaard, P.M.; Müller, K.; Sangild, P.T.
Doxorubicin-Induced Gut Toxicity in Piglets Fed Bovine Milk and Colostrum. J. Pediatr.
Gastroenterol. Nutr. 2016, 63, 698–707.

45. Bakhshi, S.; Padmanjali, K.S.; Arya, L.S. Infections in childhood acute lymphoblastic leukemia: An
analysis of 222 febrile neutropenic episodes. Pediatr. Hematol. Oncol. 2008, 25, 385–392.

46. Stabell, N.; Nordal, E.; Stensvold, E.; Gammelsrud, K.W.; Lund, B.; Taxt, A.; Buhring, F.; Greve-
Isdahl, M.; Fornebo, H.P.; Simonsen, G.S.; et al. Febrile neutropenia in children with cancer: A
retrospective Norwegian multicentre study of clinical and microbiological outcome. Scand. J.
Infect. Dis. 2008, 40, 301–307.



Bovine Colostrum in the Treatment of Cancer | Encyclopedia.pub

https://encyclopedia.pub/entry/39014 10/10

47. van der Velden, W.J.; Blijlevens, N.M.; Feuth, T.; Donnelly, J.P. Febrile mucositis in
haematopoietic SCT recipients. Bone Marrow Transpl. 2009, 43, 55–60.

48. Pontoppidan, P.L.; Jordan, K.; Carlsen, A.L.; Uhlving, H.H.; Kielsen, K.; Christensen, M.; Ifversen,
M.; Nielsen, C.H.; Sangild, P.; Heegaard, N.H.; et al. Associations between gastrointestinal
toxicity, micro RNA and cytokine production in patients undergoing myeloablative allogeneic stem
cell transplantation. Int. Immunopharmacol. 2015, 25, 180–188.

49. van der Velden, W.J.; Herbers, A.H.; Feuth, T.; Schaap, N.P.; Donnelly, J.P.; Blijlevens, N.M.
Intestinal damage determines the inflammatory response and early complications in patients
receiving conditioning for a stem cell transplantation. PLoS ONE 2010, 5, e15156.

50. Cheng, K.K.; Lee, V.; Li, C.H.; Yuen, H.L.; Epstein, J.B. Oral mucositis in pediatric and adolescent
patients undergoing chemotherapy: The impact of symptoms on quality of life. Support. Care
Cancer 2012, 20, 2335–2342.

51. Stiff, P.J.; Emmanouilides, C.; Bensinger, W.I.; Gentile, T.; Blazar, B.; Shea, T.C.; Lu, J.; Isitt, J.;
Cesano, A.; Spielberger, R. Palifermin reduces patient-reported mouth and throat soreness and
improves patient functioning in the hematopoietic stem-cell transplantation setting. J. Clin. Oncol.
2006, 24, 5186–5193.

52. Francis, D.K.; Smith, J.; Saljuqi, T.; Watling, R.M. Oral protein calorie supplementation for children
with chronic disease. Cochrane Database Syst. Rev. 2015, 2015, Cd001914.

53. Grass, F.; Bertrand, P.C.; Schäfer, M.; Ballabeni, P.; Cerantola, Y.; Demartines, N.; Hübner, M.
Compliance with preoperative oral nutritional supplements in patients at nutritional risk--only a
question of will? Eur. J. Clin. Nutr. 2015, 69, 525–529.

54. Bagwe-Parab, S.; Yadav, P.; Kaur, G.; Tuli, H.S.; Buttar, H.S. Therapeutic Applications of Human
and Bovine Colostrum in the Treatment of Gastrointestinal Diseases and Distinctive Cancer
Types: The Current Evidence. Front. Pharmacol. 2020, 11, 01100.

55. Gasser, M.; Lissner, R.; Nawalaniec, K.; Hsiao, L.L.; Waaga-Gasser, A.M. KMP01D Demonstrates
Beneficial Anti-inflammatory Effects on Immune Cells: An ex vivo Preclinical Study of Patients
With Colorectal Cancer. Front. Immunol. 2020, 11, 684.

56. Reyes-Portillo, K.A.; Quintero-Lira, A.; Piloni-Martini, J.; Fajardo-Espinoza, F.S.; Hernández-
Sánchez, H.; Soto-Simental, S. Using BAMLET complex in a functional spreadable cheese
elaborated with bovine colostrum. J. Food Sci. Technol. 2021, 58, 3465–3472.

Retrieved from https://encyclopedia.pub/entry/history/show/87582


