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Messy diapers help show nutrition needs for
premature, full-term babies

April 15 2014, by Kathleen Phillips

Dr. Robert Chapkin, Texas A&M AgriLife Research nutrition scientist and a
distinguished professor at Texas A&M University. Credit: Texas A&M AgrilIfe
Research/Kathleen Phillips

A study that began with messy diapers is helping scientists understand
how nutrition helps babies grow into healthy children, according to a
Texas A&M AgriLife Research nutritionist.

Because scientists cannot physically examine the infant intestines, a team
of U.S. researchers analyzed fecal samples from several groups of
infants — from premature to full-term babies — to get a molecular
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"fingerprint" on how they were developing in relation to breast milk or
formula consumption.

"This study 1s a proof-of-principle that we can noninvasively monitor the
biology of the intestine and the immune system in these highly
premature infants and full-term infants in order to unravel the
developmental processes that are just fine in the healthy babies, but in
the premature babies, are not going along very well," said Dr. Robert
Chapkin, a principle in the study at AgriLife Research and a
distinguished professor at Texas A&M University.

He said the purpose of such information would be to optimize treatments
given to help babies.

"After all, every mother and father want the healthiest baby possible.
They want a baby that thrives. They all want brilliant babies," he said. "A
lot of these developmental processes impact neural development and
other components. We know enough about biology now that if there are
serious disruptions in the early developmental process, they can have
impact for the entire life of that human."

Noninvasive diagnostics is a concept Chapkin and the team have been
fine-tuning for more than a decade.

"We developed the first generation of this technique 15 years ago to
allow us to look inside the intestine of newborn human babies," Chapkin
said. "Newborn babies have all kinds of complications either because of
premature birth or shortly after birth they develop digestive problems.

"The intestine is also very important because at the time of birth, it is a

point where the human body becomes populated with microbes," he said.
"Prior to that, the baby's intestine is almost sterile."
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The food taken in by the baby drives the populations of microbes that
begin to flourish in the body as a part of what Chapkin called "normal
biology that has been operating in humans for thousands of years."

A new factor, however, entered about 40 years ago when infant formula
was introduced to the market, he said.

"So then there became the question as to whether formula is optimal
nutrition, or does a baby that is breast-fed have an advantage?" Chapkin
said, a notion that is debated among formula manufacturers and
nutritionists.

But Chapkin said the larger question is, "how do you characterize the
impact of nutrition on a newborn baby?

"Newborn babies, especially if they're healthy, can't readily be biopsied
and it's hard to even get blood samples," he said. "So that was really a
part of our goal—to develop a noninvasive technique for assessing the
biology of the human intestine — the site of microbial development
because of the evolution of the growth process in babies."

He explained that a baby's immune system rapidly develops immediately
following birth, and the intestine is a central reservoir of immune cell
learning and development. If the immune system is too active, the baby
develops inflammatory conditions—conditions that can actually harm
the baby. If the immune system is not active, the baby could become
very susceptible to infection.

"All of these threaten the viability of the children," Chapkin said.
With a team of experts from around the U.S., the researchers looked at
highly premature babies in neonatal intensive care units and at two sets

of healthy, full-term babies — one set fed exclusively breast milk and the
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other formula for the first three months of their lives. Fecal samples
from all of the babies were analyzed.

"So with this diverse range of babies, we used our non-invasive
diagnostic which isolates genetic material from the cells that are actually
passed out in the fecal stream," Chapkin said. "We capture the RNA, or
ribonucleic acid, from those cells and do 'deep sequencing,’ which means
we sequenced the signature of the RNAs in that material."

That enabled the scientists to "pull that signature out and analyze it," he
said. "We then took the data set and asked what genes are there, what are
these babies' intestines actually producing in terms of gene expression.
The whole idea is we can take these genes and use them basically like a
map — a constellation — in order to determine how the baby's biology is
changing over time.

"Nobody has done this before because it is difficult to gain access to a
baby's intestine," Chapkin added. "With our method, we could sample a
baby's intestine everyday if we want because all we need is a stool
sample."

Chapkin credited the collaboration of researchers as being able to
accomplish the work — including Dr. Camilia Martin, who works with
premature infants at the Harvard Medical School, and Dr. Sharon
Donovan, who works with infant nutrition at the University of Illinois-
Champaign. Dr. Ivan Ivanov at Texas A&M University provided
expertise in computational biology to help decipher and interpret the
complex gene signatures.

"The window that we're operating in is critical for understanding the

optimal development of the baby," he said. "What is the optimal
nutrition these babies should get and how do we impact that?"
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