
 

Giving pregnant women antibiotics could harm the lungs
of preemies, according to study in mice

Born after just 23 of the normal 40 weeks of pregnancy, the extremely preterm baby is small enough to fit in the palm of my
hand and weighs just one and a quarter pounds. I am a neonatologist, a physician that cares for these preterm babies in
intensive care. Most of these preterm infants, particularly the smallest and sickest who require oxygen to help them breathe,
are at high risk of developing lung inflammation and scarring.
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This early damage will lead to a chronic lung disease called bronchopulmonary dysplasia. Bronchopulmonary dysplasia
can be one of the most severe and long-lasting complications of being a preterm baby. Many require oxygen for years and
often have severe asthma-like episodes during which they are hospitalised for difficulty breathing.

Bronchopulmonary dysplasia affects many of the tiniest preterm babies that I care for and often leads to severe long-term
disability. But it’s tricky to prevent preterm babies from developing bronchopulmonary dysplasia, and the situation is a bit of
a Catch-22. That is because oxygen and breathing machines, which are essential for keeping these babies alive, also
increase the likelihood of developing bronchopulmonary dysplasia. This dilemma has inspired my research into lung
disease in preterm babies to discover new ways of preventing bronchopulmonary dysplasia.

The gut-lung axis

In newborns, research into asthma and pneumonia has indicated that the microbial communities, known as the microbiome,
that live inside the human gut can influence inflammation – the response of the body to pathogens or cellular damage – in
their host. This may happen because of changes in the host immune system, which in turn may shape the course of lung
diseases that result from inflammation.

This recently discovered connection between the gut microbes and lung health or disease is called the gut-lung axis, and it
may reveal new ways to treat lung diseases.
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Over the last several years, neonatologists have done retrospective studies in which they looked back over several years of
babies’ records to see if they could identify events that happened to babies who later developed bronchopulmonary
dysplasia. These studies were designed to try to identify new exposures that might cause bronchopulmonary dysplasia.

One potential trigger for bronchopulmonary dysplasia was antibiotics. One thing that stood out to researchers, including
myself, was a potential link between the mother being exposed to antibiotics and babies who developed bronchopulmonary
dysplasia. However, because a lot of babies and mothers are given antibiotics, this research wasn’t enough to prove that
antibiotic exposure causes bronchopulmonary dysplasia.

Maternal antibiotic exposure worsens bronchopulmonary dysplasia

In my latest study, I used mice to test whether there was a causal link between the state of the gut-lung axis and how
bronchopulmonary dysplasia develops.

I wanted to investigate how maternal exposure to antibiotics affects the lung development of offspring. I thought this
research would not only lead to a better understanding of the gut-lung axis but also identify a new way to potentially prevent
bronchopulmonary dysplasia.

My colleagues and I sorted pregnant mice into four groups and exposed the mothers to antibiotics at different points during
gestation.

The first group of mother mice was exposed to antibiotics throughout their pregnancy and for the first two weeks of their
pups’ life while they nursed. The second group was exposed just during pregnancy, but not after. Group three was exposed
just while nursing. The fourth group wasn’t exposed at all. After the pups were born, we also exposed some to oxygen – just
as we would do for a premature infant – which triggered bronchopulmonary dysplasia.

At the end of the experiment we looked at the lung structure of the baby mice. All the newborn mice that were exposed to
oxygen developed bronchopulmonary dysplasia to some extent, but the mice whose mothers were exposed to antibiotics
developed more severe disease. In fact, mice exposed to antibiotics at any stage were more deformed and had a more
simplified structure than the animals that were never exposed to antibiotics.

A simplified lung structure, with giant, partially formed air sacs instead of tiny, well-shaped air sacs, is the hallmark of
bronchopulmonary dysplasia. The more abnormal the air sac structure, the worse the bronchopulmonary dysplasia. These
changes in lung structure are evidence that antibiotic exposure caused more severe bronchopulmonary dysplasia in these
mice.

My colleagues and I were also surprised to find that antibiotics given to the mother also increased scarring in the lungs of
their babies, abnormal blood vessel structure and more white blood cells in their lung tissue.
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Giving antibiotics during pregnancy causes more severe lung damage in the pups. This figure created with the aid of BioRender. Kent Willis, CC
BY-SA

Reshaping the gut-lung axis to prevent bronchopulmonary dysplasia

Finally, to understand what the gut-lung axis had to do with bronchopulmonary dysplasia, we looked at the microbes in the
guts of the baby mice during the first two weeks of life. My colleagues and I found that that giving antibiotics to their
mothers likely prevented them from acquiring normal bacterial communities like those found in the guts of pups with no
antibiotic exposure.

However, the way we administered the antibiotics did not directly affect the pups. Rather, the antibiotics altered the
mother’s microbiome. The pups then inherited this altered set of bacteria from her. We also showed that molecules that
allow gut microbes to signal to the lungs about the status of the microbial communities in the gut in newborn mice were
reduced in newborn mice with abnormal microbial communities.

These experiments imply that the gut-lung axis may be involved in causing bronchopulmonary dysplasia. Because a lot of
human mothers and preterm babies are given antibiotics, our research suggests that physicians should consider the risks
to the fetus when giving a pregnant mother antibiotics and only do so when there are no other alternatives.

A lot more research needs to be done. First, we would like to test if we can change the microbial communities in newborn
mice so that they are more resistant to getting bronchopulmonary dysplasia. Next I plan to investigate what part of the
microbial communities alters the gut-lung axis. This may reveal a way to make human preterm babies resistant to
developing bronchopulmonary dysplasia.
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ABOUT THE AUTHOR

Kent Willis, assistant professor of neonatology, University of Tennessee

 
For more, visit: https://www.bizcommunity.com

http://theconversation.com
https://theconversation.com/giving-pregnant-women-antibiotics-could-harm-the-lungs-of-preemies-according-to-study-in-mice-128607

	Giving pregnant women antibiotics could harm the lungs of preemies, according to study in mice
	The gut-lung axis
	Maternal antibiotic exposure worsens bronchopulmonary dysplasia
	Reshaping the gut-lung axis to prevent bronchopulmonary dysplasia
	ABOUT THE AUTHOR


