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treatment approaches include diet, exercise, and 
orally administered medications; some patients also 
need to take insulin.  There are also an estimated 54 
million adults in the U.S. who have a condition called 
“pre-diabetes,” in which blood glucose levels are 
higher than normal, but not as high as in diabetes.  
This population is at high risk of  developing diabetes.  
Fortunately, the Diabetes Prevention Program (DPP) 
clinical trial has shown that patients with pre-diabetes 
can dramatically reduce their risk of  developing  
full-blown diabetes with improvements in lifestyle  
or with drug treatment.

Type 2 diabetes was previously called “adult-onset” 
diabetes because it was predominantly diagnosed in 
older individuals.  However, this form of  diabetes is 
increasingly being diagnosed in children and ado-
lescents, and it disproportionately affects minority 
youth.  Believed to be related to increasing rates of  
pediatric obesity, this is an alarming trend for many 
reasons.  First, the onset and severity of  disease 
complications correlate with the duration of  diabe-
tes; thus, those with early disease onset are at greater 
risk with respect to complications.  Second, maternal 
diabetes during pregnancy—either onset of  type 2 
diabetes before pregnancy or the development of  
gestational diabetes during pregnancy—confers an 
increased risk of  diabetes in offspring.  Thus, the 
rising rates of  diabetes and pre-diabetes in young 
women could lead to a vicious cycle of  ever-grow-
ing rates of  diabetes.  Third, diabetes often becomes 
more difficult to control over time.  With longer 
duration of  disease, health care providers may find 
it increasingly difficult to strictly control a patient’s 
blood glucose level and thus prevent or delay the 
development of  complications.  Therefore, the  
advent of  type 2 diabetes in youth has the potential 
to drastically worsen the enormous health burden 
that diabetes already places on the U.S.  

The NIDDK is supporting research to better under-
stand the mechanisms that lead to the development 
and progression of  diabetes and the many other  
endocrine and metabolic diseases within the  
Institute’s mission; such research will ultimately spur 
the design of  potential new intervention strategies.   
In parallel, based on knowledge from past scientific 
research investments, the Institute is vigorously  

pursuing studies of  prevention and treatment  
approaches for these diseases.  

Genetic Mutation Linked to Some Forms of  
Neonatal Diabetes Mellitus: Novel mutations in 
a component of  an ion channel in insulin-producing 
beta cells have been found to contribute to the devel-
opment of  neonatal diabetes.  This form of  diabetes 
appears in the first months of  life, and may either be 
permanent, or transient—with the possibility of   
relapse later in life.  Researchers studying families 
with neonatal diabetes screened their DNA for muta-
tions in a gene (ABCC8), which encodes one subunit 
of  a transmembrane ion channel in the pancreatic 
beta cells.  Mutations in the gene for the other  
subunit of  this channel (KCNJ11) have also been 
shown to cause neonatal diabetes.  Investigators 
found mutations in the ABCC8 gene in 9 of  34 
patients with neonatal diabetes—in whom no other 
genetic defect had been previously identified.  The 
mutations are thought to upset the careful regulation 
of  potassium and calcium ions inside and outside 
of  the beta cells.  Disrupting this balance inhibits 
the release of  insulin from the beta cells, leading 
to a dangerous rise in overall blood glucose levels.  
Fortunately, patients with mutations in either ABCC8 
or KCNJ11 responded favorably to treatment with a 
class of  orally-administered drugs known as sulfonyl-
ureas, simplifying their treatment.  These drugs act 
by binding to the complex of  proteins that make up 
the ion channel, increasing their surface expression, 
and inhibiting the release of  potassium ions from 
the beta cell.  These actions allow insulin release in 
response to elevated blood glucose.  These studies 
identify a novel mechanism for the development of  
a significant fraction of  permanent and transient 
neonatal diabetes in a particularly vulnerable group 
of  individuals, and shed light on the biochemical 
mechanism of  action of  the drugs used to treat it.
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