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“Comparative studies showed that breast-fed children are less susceptible to viral
infections than artificially fed children.” ~Seganti et al., 2004
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“A key function of colostrum is to provide neonates with essential components for
the development of their immune system, and it therefore exerts a protective
function.” ~Moreno-Exposito et al., 2018

“LF [lactoferrin] inhibits the entry of viral particles into host cells, either by
direct attachment to the viral particles or by blocking their cellular receptors.”
~Redwan et al., 2014, emphasis added

Our individual battle against viruses begins before birth. I know mine did.
Whatever Mom sent my way through the placenta to protect me from this threat was
meaningful, and I'm certainly glad I did not turn any of it down, but the real battle
starts immediately after birth, a time when an ongoing exposure to a myriad of
viruses begins and lasts for a lifetime. And to get me off to a good start, quite
literally, Mom had the solution.

The solution is the first milk a mother provides to her newborn, called colostrum.
And tucked inside “the solution” is a remarkable component, a protein called
lactoferrin. Lactoferrin has antiviral written all over it. You will see.

One of the antiviral actions exhibited by lactoferrin is the ability to bind viruses, a
wide variety of viruses, holding them in suspended animation to block their entry
into cells (Redwan et al., 2014; Wakabayashi et al., 2014). In addition, lactoferrin
can block the cellular mechanisms viruses use to gain access to the interior of a cell
(Lang et al., 2011; Redwan et al., 2014). And if that wasn’t enough, lactoferrin has
another trick up its sleeve. It can enter an infected cell and stimulate the complex
antiviral responses a cell can mount to destroy an invader (Wakabayashi et al.,
2014). And amid this current coronavirus pandemic, I hope we will pay close
attention to the lessons we have learned from our study of the antiviral activity of
lactoferrin.

In the beginning

“LF plays an important role during the first stages of life, and human colostrum
contains high concentrations (7 g/L), while breast milk has a lower concentration (1



g/L).” ~Moreno-Expdsito et al., 2018

“In all non-human mammals, coloestrum is crucial to the survival of the newborn
because high concentrations of immune factors are transferred to the
newborn via colostrum. In humans, some immunofactors are transferred through
the placenta. Human colostrum is particularly beneficial; however, if a human
newborn does not receive colostrum, death is not imminent as it is in other
mammals. Like in other mammals, a newborn’s first meal of colostrum
significantly impacts its health and well-being, and the effect lasts the rest
of its life. Because a newborn’s immune system is not fully developed, it is highly
susceptible to pathogens, antigens and allergens.” ~Siqueiros-Cendon et al.,
2014, emphasis added

If my memory serves me correctly, colostrum didn’t taste all that bad. Actually, it
was an improvement over what I was used to. During my last two trimesters,
amniotic fluid was just about it—and I drank a ton of it as I recall. Somehow, I knew
I could get valuable things from Mom just by drinking what was readily available.
Only recently, however, did I learn that amniotic fluid contains lactoferrin, and in
ever increasing amount,s as gestation progressed to its conclusion (Niemela et al.,
1989). It sounds a lot like Mom wanted me to be protected from pathogens,
including viruses, and she was using lactoferrin to do this, even before birth. Aren’t
moms great?!!

Shortly before my birth, Mom was busy preparing colostrum for my immediate
use—and loading it with a large amount of lactoferrin. I can’t thank her enough.

And after colostrum gave way to standard-issue breast milk, she continued to supply
me with relevant amounts of lactoferrin. At the time, I remember feeling invincible,
knowing that this remarkable protein was still on the menu, protecting me from
viruses and other threats to my very existence.

I'll leave my playful tribute to Mom and we’ll get down to business. Let’s see if
lactoferrin could be useful in our battle against COVID-19. My hunch: it can.

Why lactoferrin?



“Coronaviruses cause a variety of diseases in mammals and birds ranging from
enteritis in cows and pigs and upper respiratory disease [in] chickens to potentially
lethal human respiratory infections.” ~Fehr and Perlman, 2015, emphasis
added

“LF [lactoferrin] has efficacious antibacterial and antiviral activities against a wide
range of Gram-positive and Gram- negative bacteria and against both naked and
enveloped DNA and RNA viruses. In its antiviral pursuit, LF acts predominantly
at the acute phase of the viral infection or even at the intracellular stage, as
in hepatitis C virus infection.” ~Redwan et al., 2014, emphasis added

It seems so unreal, but a virus is not exactly a living thing. It is more like a machine,
a killing machine. It finds its way inside a host cell, uses the cellular machinery
within to clone itself and create hundreds if not thousands of identical viruses, and
does so at the expense (death) of the infected cell. One virus becomes many. And if
not stopped, the many become many more. If things get way out of hand, the
infected individual will die. But until death is reached (or not), the numbers of
clones created become an immense army of pathogens that can advance and invade
other individuals (one sneeze or cough at a time). And others, so infected, can pass
the virus in great numbers on to others, who, in turn, can pass it on to others.
Unless measures are taken to stop the spread of the virus, the momentum builds,
things spiral out of control, and a viral pandemic is unleashed upon the world. I'm
watching it happen right now, in real time. I'm not happy with what I see.

Fortunately, individually, we battle viruses all day long, pandemic or no pandemic.
We usually win the battle. And we do this in many ingenious ways. The immune
system has the capability to recognize viruses and create neutralizing antibodies
which bind viruses to prevent their entry into an uninfected cell. The viruses so
bound are sitting ducks, easily picked off (destroyed) by specialized immune cells.
The immune system employs other strategies, too, such as allowing lactoferrin to
enter the cell and activate the anti-viral mechanisms within (Wakabayashi et al.,
2014). Such actions allow you to prevent and/or recover from a cold, a flu, and from
another viral diseases as well. And speaking of the flu,

“A human study found that nutritional supplementation with colostrum was



equally efficient in preventing episodes of the flu compared to a vaccine.”
(Siqueiros-Cendoén et al., 2014)

Colostrum! Effective as a flu vaccine! Could it be the lactoferrin? I think it is the
lactoferrin, at least in great measure. And I am not alone. Much is written about
the antiviral properties of the remarkable protein tucked inside “the solution” Mom
had in mind. And what have we learned?

Lessons learned

“The competition between Lf [lactoferrin] and virus for common binding
sites prevents the internalization into cells and accounts for the decreased
infectivity.” ~Florian et al., 2009, emphasis added

“Lactoferrin (LF) . . . prevents virus attachment to the target cells by binding to the
virus receptor on the target cells or binding to the virus. In addition, lactoferrin
induces IFN a/b production and thereby inhibits virus replication after entry of
the virus into the cells. ~Wakabayashi et al., 2014, emphasis added

Perhaps a most valuable lesson we have learned along the way is this: The battle
against a virus is, in essence, a battle to prevent viral replication. If a virus
can’t replicate, it can’t destroy. Fortunately, once exposed, an individual has the
tools to prevent viral replication, and can do so on multiple levels. Lactoferrin is one
of the tools used by the immune system for this very purpose. And the beauty of
lactoferrin is, it is not restricted to combating a specific virus but can be active
against a wide range of viruses (Lang et al., 2011; Redwan et al., 2014; Siqueiros-
Cendon et al., 2014).

Lactoferrin can come to our aid in the battle against viral replication, for the
following reasons:

= Lactoferrin binds viruses and their particles, preventing their entry into the
target cell (Redwan et al., 2014; Wakabayashi et al., 2014)



» Lactoferrin blocks receptors used by viruses to access the interior of a cell
(Florian et al., 2009)

= Lactoferrin can activate natural Kkiller cells, a specialized immune cell that
can detect a viral-infected cell and kill it, preventing further replication
(Redwan et al., 2014)

= Lactoferrin can enter a cell and trigger antiviral responses (Wakabayashi et
al., 2014)

I could add more, but I seem to have run out of those big black dots. But I'm sure,
by now, you get the point. Lactoferrin has antiviral written all over it. Which leads
us to the following question: Could lactoferrin help us in our battle against
COVID-19?

Application to COVID-19?

“Prior to the SARS-CoV outbreak, coronaviruses were only thought to cause mild,
self-limiting respiratory infections in humans.

“Over the past 50 years the emergence of many different coronaviruses that cause a
wide variety of human and veterinary diseases has occurred. It is likely that these
viruses will continue to emerge and to evolve and cause both human and veterinary
outbreaks owing to their ability to recombine, mutate, and infect multiple species
and cell types.” ~Fehr and Perlman, 2015

We’'ve been here before—a coronavirus attacking people, extinguishing their lives,
devastating families and communities.



“Since first identified in 1960s, Human CoVs were considered relatively benign and
usually cause mild upper respiratory tract infections (common cold) until the
emergence of the severe acute respiratory syndrome coronavirus (SARS-CoV) in
2002 and later the Middle East respiratory syndrome coronavirus (MERS-CoV) in
2012. The latter two CoVs could result in severe lower respiratory tract infection
which would rapidly progress to pneumonia and caused thousands of cases and
hundreds of deaths in about 30 countries, respectively.” (Sun et al., 2020)

Due to the close similarity between the SARS virus and SARS-CoV-2, we can learn
lessons from the former and justifiably apply them to the latter.

One important lesson learned in the study of the SARS virus is lactoferrin can
block receptor-mediated viral entry into a target cell, and does this by attaching to a
molecule (HSPG) which is anchored to the surface of a wide variety of cells and
assists the virus in its goal to attach to a nearby cellular receptor called ACE2, also
available on a wide variety of cells including the lung alveolar epithelial cell
(Hamming et al., 2004; Lang et al., 2011; Cagno et al., 2019). And when you prevent
viral entry into a cell, you prevent viral replication, one cell at a time. As in SARS,
COVID-19 infection involves viral binding to both HSPG and ACE2 for viral
entry into a target cell (Lang et al., 2011; Hondermarck et al., 2020; Fang et al.,
2020). (HSPG = Heparin Sulfate Proteoglycans; ACE2 = Angiotensin-Converting
Enzyme 2)

Another important lesson learned in the study of the SARS virus is lactoferrin
increases the activity of natural killer cells (Lang et al., 2011; Redwan et al., 2014),
cells that detect and destroy the infected cell. Killing an infected cell is one way to
stop the creation of more and more and more viruses, reducing the viral load in the
infected individual and subsequently reducing the degree of transmissibility of the
virus to others.

A most unfortunate lesson we have learned from SARS that has application to
COVID-19 is that both lead to pneumonia and kill by pneumonia. (Lang et al., 2011;
Mehta et al., 2020). Furthermore, COVID-19 is substantially more contagious than
SARS-CoV (Fehr and Perlman, 2015; Wilder-Smith et al., 2020) and is therefore a
more accomplished killer. Now, as I write (in 2020), COVID-19 has so far claimed



over 224,000 lives, worldwide. (Excluding the many lives lost in China that the
ruling Chinese Communist Party does not want you to know about.)

Because of the similarities between SARS and COVID-19, it is reasonable to assume,
that since lactoferrin can help protect from the SARS virus (Lang et al., 2011), it can
also help protect from, and possibly treat, COVID-19. We don’t know this for sure.
But perhaps the Chinese people do. Surprisingly, the sales of lactoferrin to China
have dramatically increased since the beginning of the COVID-19 outbreak. One
Australian company reported an “unprecedented demand” of lactoferrin from China
and is boosting production to meet the demand (https://rb.gy/ar9uks).

Whether supplemental lactoferrin can successfully prevent or treat COVID-19 is
currently unknown. But since lactoferrin “possesses strong antiviral activity
against a broad spectrum of RNA and DNA viruses” (Lang et al., 2011, emphasis
added), and COVID-19 is an RNA virus (Aronson, 2020), confidence is high that
lactoferrin can be of help in our battle against this most aggressive Kkiller.

Which brings us to this:

Lactoferrin supplementation strategies

“Bovine lactoferrin (bLf) has been recognized as a potent inhibitor of different
viruses and has been often reported to exhibit higher antiviral activity than human
lactoferrin (hLf).” ~Superti et al., 2019

“No adverse effects of its use have been reported to date.” ~Moreno-Exposito et
al., 2018

Fortunately, bovine (cow) lactoferrin has been found to be a more effective antiviral
than human lactoferrin (Superti et al., 2019). And we’re in luck. Bovine lactoferrin
can easily be purchased online. But to maximize its effectiveness, lactoferrin should
be done right and taken in adequate amounts.

For most supplements, following the instructions on the supplement bottle is usually
satisfactory—a safe dose, one deemed sufficient to meet the needs of the average
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individual and with a typical objective in mind. But are the typical dosing and
directions suitable in the era of COVID-19? Probably not. We just don’t know. But
we do know there are ways to take lactoferrin to achieve a greater benefit.

The lactoferrin I personally use has the following instructions printed on the label:
“DIRECTIONS: Take one (1) capsule daily with or without food, or as recommended
by a health care practitioner.” (LifeExtension, Product # 01681) But to achieve a
targeted effect, I prepare my lactoferrin in a unique way. I enteric coat it (in a
special way). The reason?

In my studies over the years, I learned that taking enteric-coated lactoferrin is the
best way to get supplemental lactoferrin, unaltered, into the
bloodstream—compared to lactoferrin taken in its standard, capsule form (Takeuchi
et al., 2006; Ono et al., 2010). Enteric coating allows lactoferrin to escape the
actions of the enzymes found in both the stomach and initial portion of the small
intestine, and thereby will remain intact for receptor-mediated uptake and eventual
transport into the circulatory system (Kawakami et al., 2015).

“In adults, LF is hydrolysed by gastric pepsin, preventing it from reaching the small
intestine in a form that is capable of binding to LF receptors. Consequently, delivery
systems such as enteric-coated tablets are necessary to assure the
physiological activity of LF in adults.” (Kawakami et al., 2015, emphasis added)

It has been disocvered that enteric-coated lactoferrin increases blood levels of
lactoferrin (in rats) by 10-fold (Takeuchi et al., 2006). For those of us (humans) who
want to increase our blood levels of lactoferrin, this is good news. This phenomenon
is based on the fact that the receptors in the small intestine that transport
lactoferrin into the lymphatic system, then into the blood stream, require
lactoferrin to be in whole form or transport cannot occur (Kawakami et al.,
2015). So, in light of the COVID-19 pandemic, a possible 10-fold increase in
lactoferrin blood levels could be helpful, which may be accomplished by
supplementation with enteric-coated lactoferrin.

My personal use of lactoferrin began as a strategy I initiated to deal with a problem
we all face, a little troublemaker called LPS. LPS is short for lipopolysaccharide, a
bacterial cell wall component that is highly immunostimulatory. LPS promotes



(creates or makes worse) a variety of diseases. If you have diabetes, you have a
problem with LPS. If you have cardiovascular disease, you have a problem with
LPS. If you have fatty liver disease, you have a problem with LPS. If you are obese,
you have a problem with LPS. (see Ono et al., 2010; Neves et al., 2013) And if you
have Alzheimer’s disease, you don’t know you have a problem with LPS, but you do
(Pretorius et al., 2016).

So, it should be of no surprise that I turned to enteric-coated lactoferrin to deal with
all the madness. It is the metabolic syndrome (from internalized LPS) that is out to
kill us all (as well as those darn viruses). Lactoferrin can bind LPS and reduce its
negative impact, helping to ameliorate the metabolic syndrome (Ono et al., 2010;
Kawakami et al., 2015) Enteric-coated lactoferrin gets more LPS-binding lactoferrin
into the bloodstream, which is why I use enteric-coated lactoferrin.

Unfortunately, it is nearly impossible to find enteric coated lactoferrin on the
market. (Let me know if you succeed.) ButI have a work-around. And it’s easy!
This is what I do:

I purchase regular lactoferrin online, making sure it comes in a capsule, size 0.
Then, I manually place it into a larger size, size 00, empty enteric-coated capsules,
also purchased online. It’s that easy. There are three companies (perhaps more)
that sell empty enteric-coated capsules online. They are: Capsuline;
CapsuleSupplies.com, and SuperDosing.com. All three companies sell size 00
empty enteric-coated empty capsules. Depending on the company, the cost of each
capsule ranges from 2 to 4 cents each. It takes me about 10 minutes to “enteric-re-
encapsulate” an entire bottle of lactoferrin.

If enteric re-encapsulation, described above, is just not for you, there is another way
to get more lactoferrin into the circulation. I'll let Lepanto and colleagues fill you
in. (LF = lactoferrin; bLF= bovine lactoferrin)

“Another pivotal parameter influencing the Lfs efficacy is the in vivo bioavailability.
In this respect, the oral administration of bLf should be performed before
meals to avoid the protein degradation due to the low pH of gastric juice during
digestion (about 1.5). Conversely, at pH about 4, characteristic of gastric juice
before meals, 90% of the administered bLf arrives undigested to the intestine.”



(Lepanto et al., 2019)

My belief is enteric coated lactoferrin is a better way to go, should increasing blood
levels of lactoferrin be your goal. However, taking lactoferrin before meals as
described above is a close second.

Now about that dose

“In published studies, there have been no signs of toxicity in mice or monkeys
treated with oral and i.v. lactoferrin up to 5,000 mg/kg. In human studies, no
toxicity in i.v. lactoferrin have been reported.” ~Wolf et al., 2007

Because of the “exceptional safety profile,” even at high dose (Wolf et al., 2007),
those who become interested in investigating the use of lactoferrin as a treatment
for COVID-19 will likely choose a high-dose regimen for testing and should choose a
method of delivery that will likely offer the best opportunity for success.

Enteric-coated lactoferrin appears to be the best choice for delivering lactoferrin
into the bloodstream, possibly 10-fold more effective in this regard than lactoferrin
administered in regular form. As far as a dose suitable for COVID-19, we just don’t
know. But high dose lactoferrin would likely pose no danger. “In a recent non-small
cell lung cancer trial, 10 patients were given oral lactoferrin up to 9 g/d without any
hematologic, hepatic, or renal toxicities.” (Wolf et al., 2007) So, pushing the
envelope on the dose may be reasonable in testing its effectiveness for COVID-19, as
lactoferrin has safety written all over it and we are fighting an aggressive enemy.

Lactoferrin given in the usual way, non-enteric coated, has not been all that effective
as a treatment for another viral infection, hepatitis C (Okada et al., 2002; Ueno et
al., 2000; Berlutti et al., 2011). Lactoferrin at 1.8, 3.6, and 7.2 g/day did not resolve
the established viral infection (Okada et al., 2002; Ueno et al., 2006). The problem
here may have been the delivery method and not so much the dose. In view of the
evidence that enteric-coated lactoferrin allows substantially more lactoferrin uptake,
studies using lactoferrin in regular form may have not achieved success due to the
method of delivery which substantially limited the amount of lactoferrin entering the



circulation.

Frequency of administration may also be an important consideration. It may be that
the intestinal transport receptors involved in the uptake of lactoferrin become
saturated after a given dose of lactoferrin, preventing further uptake for a period of
time before they can resume active transport and transfer lactoferrin into the
circulation (Wolf et al., 2007). If this turns out to be the case, perhaps lactoferrin
taken every 6 hours would be best course of action than dosing all at once or a
couple times a day.

There is a novel way to administer lactoferrin that should be placed under
consideration. Lactoferrin can be aerosolized and given as a breathing treatment
(Lepanto et al., 2019). This mode of delivery may be particularly relevant since
COVID-19 infects the gas exchanging alveolar cells of the lungs. Someone, please
put this to the test.

These are just a few of my thoughts on dose and method of delivery, for what it’s
worth. T’ll leave it up to the researchers and health care professionals to determine
the lactoferrin dose and route of administration that offers the best opportunity for
success with COVID-19. Confidence is high that lactoferrin does have something to
offer us in the treatment of this disease.

Conclusion

“In conclusion, lactoferrin consumption may protect the host from viral infections
through inhibiting the attachment of a virus to the cells, replication of the virus in
the cells, and enhancement of systemic immune functions.” ~Wakabayashi et al.,
2014

[t is my hope that this article will draw attention to lactoferrin as a promising
therapy in the battle against COVID-19. Lactoferrin has antiviral written all over it.
And I believe it should be put to the test. Enteric-coated lactoferrin may be a key to
its success, as enteric coating allows for greater uptake of lactoferrin into the
circulation by preserving its original form, the form that is favored for uptake by



intestinal transport receptors.

For more information:

Earlier this year I was invited to be a coauthor of a scientific paper on the potential
lactoferrin has in the prevention and treatment of COVID-19. I am pleased to
announce that the paper is now in print. To read the paper, entitled The Biology of
Lactoferrin, an Iron-Binding Protein That Can Help Defend Against Viruses
and Bacteria, click here.

References

Aronson JK. Coronaviruses - a general introduction. 2020, Mar 25
https://www.cebm.net/covid-19/coronaviruses-a-general-introduction/

Berlutti F, Pantanella F, Natalizi T, Frioni A, Paesano R, Polimeni A, Valenti
P. Antiviral properties of lactoferrin—a natural immunity molecule. Molecules. 2011
Aug;16(8):6992-7018.

Cagno V, Tseligka ED, Jones ST, Tapparel C. Heparan Sulfate Proteoglycans and
Viral Attachment: True Receptors or Adaptation Bias?. Viruses. 2019 Jul;11(7):596.

Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes
mellitus at increased risk for COVID-19 infection?. The Lancet. Respiratory
Medicine. 2020 Apr 1.

Fehr AR, Perlman S. Coronaviruses: an overview of their replication and
pathogenesis. InCoronaviruses 2015 (pp. 1-23). Humana Press, New York, NY

Florian PE, Trif M, Evans RW, Roseanu A. An overview on the antiviral activity of
Lactoferrin. Romanian Journal of Biochemistry. 2009;46(2):187-97.

Hamming I, Timens W, Bulthuis ML, Lely AT, Navis GJ, van Goor H. Tissue
distribution of ACE2 protein, the functional receptor for SARS coronavirus. A first


https://www.frontiersin.org/articles/10.3389/fimmu.2020.01221/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Immunology&id=550441
https://www.cebm.net/covid-19/coronaviruses-a-general-introduction/

step in understanding SARS pathogenesis. The Journal of Pathology: A Journal of the
Pathological Society of Great Britain and Ireland. 2004 Jun;203(2):631-7.

Hondermarck H, Bartlett NW, Nurcombe V. The role of growth factor receptors
in viral infections: an opportunity for drug repurposing against emerging viral
diseases such as COVID-19?. FASEB BioAdvances. 2020 April 11.

Kawakami H, Park H, Park S, Kuwata H, Shephard R], Aoyagi Y. Effects of
enteric-coated lactoferrin supplementation on the immune function of elderly

individuals: A randomised, double-blind, placebo-controlled trial. International Dairy
Journal. 2015 Aug 1;47:79-85.

Lang J, Yang N, Deng ], Liu K, Yang P, Zhang G, Jiang C. Inhibition of SARS
pseudovirus cell entry by lactoferrin binding to heparan sulfate proteoglycans. PLoS
One. 2011;6(8).

Lepanto MS, Rosa L, Paesano R, Valenti P, Cutone A. Lactoferrin in aseptic and
septic inflammation. Molecules. 2019 Jan;24(7):1323.

Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, Manson J]J.
COVID-19: consider cytokine storm syndromes and immunosuppression. The Lancet.
2020 Mar 28.

Moreno-Expdsito L, Illescas-Montes R, Melguizo-Rodriguez L, Ruiz C,
Ramos-Torrecillas J, de Luna-Bertos E. Multifunctional capacity and therapeutic
potential of lactoferrin. Life sciences. 2018 Feb 15;195:61-4.

Neves AL, Coelho J, Couto L, Leite-Moreira A, Roncon-Albuquerque Jr R.
Metabolic endotoxemia: a molecular link between obesity and cardiovascular risk. ]
Mol Endocrinol. 2013 Sep 11;51(2):R51-64.

Niemela A, Kulomaa M, Vilja P, Tuohimaa P, Saarikoski S. Lactoferrin in
human amniotic fluid. Human Reproduction. 1989 Jan 1;4(1):99-101.

Okada S, Tanaka K, Sato T, Ueno H, Saito S, Okusaka T, Sato K, Yamamoto
S, Kakizoe T. Dose-response trial of lactoferrin in patients with chronic hepatitis C.
Japanese Journal of Cancer Research. 2002 Sep;93(9):1063-9.



Ono T, Murakoshi M, Suzuki N, Iida N, Ohdera M, Iigo M, Yoshida T,
Sugiyama K, Nishino H. Potent anti-obesity effect of enteric-coated lactoferrin:
decrease in visceral fat accumulation in Japanese men and women with abdominal

obesity after 8-week administration of enteric-coated lactoferrin tablets. British
journal of nutrition. 2010 Dec;104(11):1688-95.

Pretorius E, Bester J, Kell DB. A bacterial component to Alzheimer’s-type
dementia seen via a systems biology approach that links iron dysregulation and
inflammagen shedding to disease. Journal of Alzheimer’s Disease. 2016 Jan
1;53(4):1237-56.

Redwan EM, Uversky VN, El-Fakharany EM, Al-Mehdar H. Potential lactoferrin
activity against pathogenic viruses. Comptes rendus biologies. 2014 Oct
1;337(10):581-95.

Seganti L, Di Biase AM, Marchetti M, Pietrantoni A, Tinari A, Superti F.
Antiviral activity of lactoferrin towards naked viruses. Biometals. 2004 Jun
1;17(3):295-9.

Siqueiros-Cendon T, Arévalo-Gallegos S, Iglesias-Figueroa BF, Garcia-
Montoya IA, Salazar-Martinez J, Rascon-Cruz Q. Immunomodulatory effects of
lactoferrin. Acta Pharmacologica Sinica. 2014 May;35(5):557-66.

Sun CB, Wang YY, Liu GH, Liu Z. Role of the eye in transmitting human
coronavirus: what we know and what we do not know. Frontiers in Public Health.
2020 Apr 24;8:155.

Superti F, Agamennone M, Pietrantoni A, Ammendolia MG. Bovine Lactoferrin
Prevents Influenza A Virus Infection by Interfering with the Fusogenic Function of
Viral Hemagglutinin. Viruses. 2019 Jan;11(1).

Takeuchi T, Jyonotsuka T, Kamemori N, Kawano G, Shimizu H, Ando K,
Harada E. Enteric-formulated lactoferrin was more effectively transported into
blood circulation from gastrointestinal tract in adult rats. Experimental physiology.
2006 Nov;91(6):1033-40.

Ueno H, Sato T, Yamamoto S, Tanaka K, Ohkawa S, Takagi H, Yokosuka O,



Furuse ], Saito H, Sawaki A, Kasugai H. Randomized, double-blind, placebo-
controlled trial of bovine lactoferrin in patients with chronic hepatitis C. Cancer
science. 2006 Oct;97(10):1105-10.

Wakabayashi H, Oda H, Yamauchi K, Abe F. Lactoferrin for prevention of
common viral infections. Journal of Infection and Chemotherapy. 2014 Nov
1;20(11):666-71.

Wilder-Smith A, Chiew C]J, Lee V]. Can we contain the COVID-19 outbreak with
the same measures as for SARS?. The Lancet Infectious Diseases. 2020 Mar 5.

Wolf JS, Li G, Varadhachary A, Petrak K, Schneyer M, Li D, Ongkasuwan ]J,
Zhang X, Taylor R]J, Strome SE, O’Malley BW. Oral lactoferrin results in T
cell-dependent tumor inhibition of head and neck squamous cell carcinoma in vivo.
Clinical Cancer Research. 2007 Mar 1;13(5):1601-10.
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context of opposing data, new information, and the views and recommendations of a
qualified healthcare professional, and not to be substituted for professional
judgment and guidance or to provide reason to neglect or delay appropriate medical
care. It is the reader and reader only who bears the responsibility for any actions
that could be construed as being a response to the information contained herein.
The statements and opinions expressed by the author have not been reviewed or
approved by the FDA or by any other authoritative body. This article is offered to
the reader to broaden his or her understanding of the issues discussed and to help
identify options that may be suitable for the individual to pursue, on behalf of self or
others, under approval and direction of a qualified physician or medical team
member. The author and publisher offer no guarantees of the accuracy or validity of
the quotations incorporated into this presentation.
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