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Identification of the beta cells and demonstration of telomere shortening in diabete
s mellitus by the tissue Q-FISH method

Aida, Junko
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In type 2 diabetes, reduction of beta cells causes dysfunction of the glucose tole
rance. Telomere is related to malignant neoplasms or geriatric diseases. Therefore, we predicted that telo
meres of beta cells should be shorten selectively in diabetic pancreas.

Tissue Q-FISH method was applied to paraffin-embedded pancreatic sections from autopsy cases (type 2 diabe
tes 47 cases and control 104 cases). Telomere lengths of each cell group of the pancreas were measured and
compared. Alpha and beta cells in pancreatic islets were distinguished by superimposed immunofluorescence
study for glucagon and insulin.

Telomere lengths were longest in the nerve cells, and longer in ducts than exocrine or endocrine glands. I
n the diabetic cases, almost cell group showed shorter telomeres than the controls, but most prominent esp
ecially in beta cells. Therefore, 1t is suggested that telomere shortening in beta cells has relevance to

occurrence of type 2 diabetes.
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Abstract

Context: Although accelerated [ cell
telomere shortening may be associated with
diabetes which shows a dramatically
increased incidence with aging, B cell
telomere length in diabetes has never been
explored.

Objective: The objective of the present
study was to examine telomere length in the
B cells of patients with diabetes.
Design and patients: We determined
telomere length in B and a cells of
pancreases obtained at autopsy from 47
patients with type 2 diabetes and 51
controls, all over 60 years of age.

Main outcome measure: The normalized
telomere-centromere ratio (NTCR), an
index of telomere length, was determined
for B (NTCRB ) and a (NTCRa ) cells hy
guantitative  fluorescence in situ
hybridization.

Results: The NTCRB was reduced by 27+ 25%
and NTCRa by 15+ 27% in the patients with
diabetes relative to the controls (P <0.01
for both). Importantly, the degree of
shortening was significantly (P <0.01)
greater in B cells than in a cells. The
histogram of NTCR distribution was
significantly skewed to the left in the
patients with diabetes relative to the
controls for both B and a cells,
indicating preferential depletion of

longer-telomere islet cells. HbAlc was
negatively correlated with [ cell
telomere length, and the telomeres were
significantly shorter in patients who had
used hypoglycemic agents than in those who
had not.

Conclusion: The telomeres of B cells are
shortened in patients with type 2 diabetes.
There may be a vicious cycle involving 3
cell telomere attrition and 1 sustained
hyperglycemia.
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