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Breast milk’s benefits are not limited to
babies

Some of its myriad components are being tested as treatments for cancer and
other diseases
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N A TALK she gave in 2016, Katie Hinde, a biologist from Arizona State

University, lamented how little scientific attention was commanded by
breast milk. Up until that point, she said, both wine and tomatoes had been far
more heavily studied. Eight years on, alas, that remains true.

What is also true—and this was the serious point of Dr Hinde’s talk—is that
scientists have been neglecting a goldmine. Unlike wine or tomatoes, breast
milk’s physiological properties have been honed by evolution to be healthy. In
babies it can reduce inflammation, kill pathogens and improve the health of
the immune system. As a result, some components of breast milk are now
being studied as potential treatments for a host of adult conditions, including
cancer, heart disease, arthritis and irritable bowel syndrome (IBS). Scientists
may never look at breast milk in the same way again.

See also

e Baby formulas now share some ingredients with breast milk

The exact composition of breast milk remains slightly mysterious. After water,
its most abundant components are lactose; fatty compounds known as lipids;
and sugar molecules called human milk olicosaccharides (HMOs). But it also
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example, more than 250 previously unknown proteins were identified within it;
in 2015 it yielded up 300 new microRNA molecules, which regulate gene
expression throughout the body. “There is lots of room for discovery”, says
Meghan Azad at the University of Manitoba, in Canada.

The motherlode

In a recent study of milk from 1,200 mothers on three continents, Dr Azad and
her colleagues found roughly 50,000 small molecules, most of them unknown
to science. By using artificial-intelligence (AI) models to analyse this list of
ingredients, and link them to detailed health data on babies and their mothers,
they hope to identify components beneficial for specific aspects of babies’
development.

Such work would add much needed rigour to the field. At present, identifying
which of these myriad components to study often occurs at random. In one
case, doctors noticed that preterm babies who are fed breast milk, as opposed
to formula, had dramatically lower incidence of necrotising enterocolitis
(NEC), an often fatal disease in which intestinal tissue becomes inflamed and
dies. That observation prompted research on whether any specific components
in breast milk could be conferring this protection.
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responsible. That has led to the idea that HMOs could be used as therapeutics
for diseases that involve inflammation. In a study in mice published in 2021,
Lars Bode at the University of California, San Diego, and his colleagues
reported that one HMO reduced the development of atherosclerosis, the
blockage of arteries that leads to heart attack and stroke. Dr Bode says that in
other experiments with mice, the results of which are yet to be published,
HMOs have shown promise in treating arthritis and multiple sclerosis. Clinical
trials with humans will be far more expensive.

Other discoveries have come about by happenstance. In 1995 scientists at Lund
University, in Sweden, reported a discovery they had stumbled upon while
studying breast milk’s antimicrobial properties. They had added some of its
constituents to a dish containing lung-cancer cells, hoping to see them fend off
bacteria. Instead, remarkably, the cancer cells died off. The culprit was a
molecule that they named HAMLET, formed when two ingredients in breast
milk (alpha-lactalbumin, a protein, and oleic acid) combined.

Since then, the research team, led by Catharina Svanborg, has been assessing
HAMLET'’s potential as a cancer treatment. The molecules work their magic by
entering the nuclei of cancer cells and reprogramming their DNA, blocking
essential functions. An added advantage of this method is that the cancer cells
die in a way that spares the surrounding healthy tissue. In results of a small,
early-stage study published on September 10th in Cancer Medicine, a journal, a
drug developed from HAMLET reduced the size of 88% of tumours in bladder-
cancer patients with no side-effects, other than discomfort at the injection site.
Results in mice with brain and colon cancer are also promising.
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It is not only the molecules in breast milk that could have health benefits. Until
about 15 years ago, says Dr Azad, it was assumed that breast milk was largely
sterile. But genetic-sequencing tools have revealed it contains a wide variety of
bacteria. Some, such as Bifidobacterium, a particularly beneficial bacterium that
feeds exclusively on HMOSs, can survive the trip into the baby’s gut, where it
strengthens the gut barrier; regulates immune responses and inflammation;
and prevents pathogenic bacteria from adhering to the lining of the gut. That
makes it an ideal candidate for use in probiotics, live bacterial supplements
used to remedy the gut’s ecosystem.

The immune-boosting properties of Bifidobacteria are now being explored in
patients of all ages with compromised immunity. Prolacta Bioscience, a
biotech firm in California, is conducting a clinical trial of one sub-species
called B. infantis, combined with HMOs, in adults undergoing bone-marrow
transplants for blood cancer (a procedure that wipes out the immune system).
There is some evidence to think this might work: in a small trial in 2019 at the
Cincinnati’s Children Hospital, breast milk given to children aged o0-5 years
after a bone-marrow transplant reduced infections and other complications.

Because Bifidobacteria feed on HMOs, the sugar molecules could help
beneficial bugs proliferate. That, in turn, can help patients with impaired gut
microbiomes, such as those with IBS. Recent trials of HMOs as therapy for this
condition—though either small-scale or lacking control groups—have
suggested that they are safe, well-tolerated and can improve symptoms. More
definitive trials are under way.

Other exciting results have emerged from studying breastfeeding itself. When
babies breastfeed, some of the milk ends up in their nasal cavity. It is possible,
say scientists, that it could then make its way into the brain. In a small study in
2019 doctors at the Children’s Hospital in Cologne nasallv administered
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did not receive the treatment.

Similar results were reported in May by researchers at the Hospital for Sick
Children in Toronto. In a small safety study, they administered intranasal
breast milk as a preventive treatment for brain haemorrhage in premature
babies; 18 months later, babies so treated had better motor and cognitive
development, and fewer vision problems, than those fed only the usual way.
Though bigger trials are needed to confirm these results, stem cells in the milk
may be repairing some of the damage.

It is too early to tell whether any blockbuster drugs will result. But breast-milk
scientists are starting to feel vindicated. For Bruce German from the University
of California, the neglect of breast milk will rank “as one of the great
embarrassments of scientific history.” H

Curious about the world? 1o enjoy our mind-expanding science coverage, sign up
to Simply Science, our weekly subscriber-only newsletter.

This article appeared in the Science & technology section of the print edition under the headline “Liquid gold”
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