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Backgrounder – The Role of Beta Cells in Diabetes

What are Beta Cells?

• The pancreas makes an important hormone: insulin. We all need 
insulin to help our bodies take glucose (sugar) we get from food 
and use it as energy. The cells that produce this hormone, insulin, 
are our beta cells. 

• Beta cells unfortunately do not reproduce easily. Beta cells actually 
get exhausted over time, they die out and lose their function. We 
then end up with too little insulin production and too much 
glucose in our blood. That will cause side effects over time and 
depending on the severity will lead to diabetes. 

• This condition can cause serious health problems and damage vital 
organs. Most people with diabetes have a shorter expectancy than 
people without the disease.
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Kendall, D. Am J Med. 2009;122:S37.
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Natural History of Types 2 Diabetes – A Progressive Decline in Beta Cell Function
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None of Today’s T2D Agents Address the Root Cause of T2D
- The Progressive Decline in Beta-Cell Mass and Function

Backgrounder – The Role of Beta Cells in Diabetes

Adapted from DeFronzo RA. Diabetes. 2009;58(4):773-795.
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*Int. J. Mol. Sci. 2016, 17, 744; doi:10.3390/ijms17050744`

Types 2 Diabetes Progression Results in Beta Cell Loss
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• Beta cell mass is decreased by 50%  
to 90% in patients with T2D

• Glucose remains uncontrolled and 
beta cell function & number 
continues to deteriorate

• Standard of Care agents do not 
address the depleted pool of beta 
cells – the root cause of diabetes
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*Int. J. Mol. Sci. 2016, 17, 744; doi:10.3390/ijms17050744

Normal Glucose Tolerance (NGT) followed by Impaired Glucose Tolerance (IGT) followed by Type 
2 Diabetes Mellitus (T2DM). 
Insulin Resistance leads to an increase in Beta Cell Workload which ultimately leads to Beta Cell 
Failure and Death and the Progression of Type 2 Diabetes.

Loss of Beta Cell Mass Drives the Progression of Type 1 and Type 2 Diabetes

Concepts of the Pathogenesis of 
Type 1 and Type 2 Diabetes
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Beta Cell Compensation in Physiological and Pathophysiological States in Mammals
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Βeta Cells Adapt to Metabolic Demands
Backgrounder - The Role of Beta Cells in Pregnancy

“We conclude that during pregnancy, placental 
hormones act through the prolactin receptor to 
increase beta cell mass by up regulating beta cell 
proliferation by engaging Jak2, Akt, menin/p18, 
and p21.”
Hughs et al. Endocrinology, March 2011, 152(3):847–855

“This quantitative morphological study 
shows a marked enlargement of the islets 
of Langerhans in pregnant women.”
F. A. Van Assche et al. British Jornal of Obstetrics and 
Gynaecology, 1978 November

Butler et al. Diabetologia. 2010
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