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AMPK-?1/?2 deletion precipitates premature death. a
Exemplar image of a section of pulmonary arterial media
excised by laser microdissection. b Exemplar gels for
quantitative RT-PCR amplicons for transgelin, AMPK-?1
and AMPK-?2 taken from sections of the medial layer
excised from pulmonary arterial sections from AMPK-
?1/?2 double knockout (KO) and AMPK-?1/?2 floxed
(FLX) mice by laser microdissection. NTC negative
template control (eluate from the RNA extraction for
which no sample material was added). c Kaplan–Meyer
curves for AMPK-?1/?2 FLX (black n = 4, 2 males and 2
females), AMPK-?1 knockouts (AMPK-?1 KO; red, n = 6,
3 males and 3 females), AMPK-?2 knockouts (AMPK-?2
KO; blue, n = 7, 2 males and 5 females) and AMPK-
?1/?2 KO (orange, n = 4, 2 males and 2 females). d
Retrospective analysis comparing survival rates for
AMPK-?1/?2 KO males (n = 6) and females (n = 10).
Credit: Nature Communications (2022). DOI:
10.1038/s41467-022-32568-7

The fight against a devastating lung condition in
newborn babies could be helped by the discovery
that it is caused by a deficiency in a particular
protein. 

Scientists have found that persistent pulmonary
hypertension of the newborn (PPHN), which is

characterized by high blood pressure in a baby's
lungs, is triggered by the lack of an enzyme called
AMPK.

Enzymes are proteins in the body that drive
chemical reactions critical to normal cell function.
The research team discovered the link between
AMPK and PPHN in a study of mice.

Experts hope that by understanding more about
how this enzyme works, new treatments can be
developed to prevent premature deaths.

Lung development

PPHN occurs in around two in every 1,000 births. It
usually occurs in babies born at term, but occurs in 
premature babies as well.

When a newborn's lungs fill with air, the blood
vessels that take blood from the heart to the lungs
open up allowing oxygen to flow from the lungs
back to the heart. The oxygen is then pumped to
the brain and the rest of the body once the
umbilical cord is cut.

After birth, the blood vessels that feed the lungs
and the airways that supply them with oxygen
branch and multiply to provide babies with the
ability to take in more oxygen as they grow.

Increased pressure

PPHN happens when the blood vessels and
airways fail to multiply after birth. Because of the
lack of development blood pressure inside the
baby's lungs increases as the child grows and not
enough blood gets into the lungs to pick up oxygen
for the brain and other organs.

The condition can lead to neurodevelopmental
disorders, cognitive impairment, learning difficulties
and hearing abnormalities.
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PPHN is also associated with a significant risk of
premature death, and half of all babies born with
this disease die within the first five years of life.

Enzyme

In a 10-year study of mice, a team from the
University of Edinburgh genetically engineered a
single cell type that lines blood vessels—known as 
smooth muscle—to remove the AMPK enzyme.

All mice developed idiopathic—which means a
disease of no known cause—PPHN after birth and
died by 12 weeks of age, which equates to around
five human years.

Experts say further studies are required to identify
why AMPK deficiency only leads to dysfunction in
the lungs after birth. There was no evidence of
blood vessel disease in the brain, heart or any
other organ.

The study is published in Nature Communications.

Professor Mark Evans from the University of
Edinburgh's Centers for Discovery Brain Sciences
and Cardiovascular Science, said, "This study
opens a window to unforeseen therapeutic horizons
that are so desperately needed to enable better
management of this fatal disease." 

  More information: Javier Moral-Sanz et al,
AMPK deficiency in smooth muscles causes
persistent pulmonary hypertension of the new-born
and premature death, Nature Communications
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