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Beta Cell Proliferation
- Natural Occurrences of Proliferation



Page 3

Backgrounder – Beta Cell Proliferation

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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Key Historic Findings Support the Presence of Beta-Cell Defects in T2D
Backgrounder – Beta Cell Proliferation

Maclean and Ogilvie, Diabetes 4:,1955

Reduced beta cell volume in T2D
Beta cell mass/function decline with increasing year 
since diagnosis
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Recent Concepts Have Shown Beta Cell Failure is Essential for Development of T2D
Backgrounder – Beta Cell Proliferation
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Adapted from Science 2005
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Beta Cell Compensation in Physiological and Pathophysiological States in Mammals
Backgrounder – Beta Cell Proliferation
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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

50%

Type 1 and Type 2 Diabetes results in 
Loss of Beta Cell Mass

Prior 
Paradigm

Current 
Paradigm

Causes

Backgrounder – Beta Cell Proliferation



Page 8

Beta Cells Can Adapt to Metabolic Demand during Puberty
Backgrounder – Beta Cell Proliferation

Smith et al. Clinical Endocrinology. 1988

Tanner stages / sexual maturity rating (SMR)

Laura-Castel et al. JCI Insight. 2022
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Beta Cells Proliferate during Pregnancy
Backgrounder – Beta Cell Proliferation

“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
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Βeta Cells Proliferate During Pregnancy and Stay Elevated Thereafter
Backgrounder – Beta Cell Proliferation

Butler et al. Diabetologia. 2010
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Lactation Duration Showed a Strong, Graded Inverse Association with Diabetes Incidence

Backgrounder – Beta Cell Proliferation

Among young white and black women in this observational 30-year study*, increasing lactation duration was associated 
with a strong, graded 25% to 47% relative reduction in the incidence of diabetes even after accounting for prepregnancy 
biochemical measures, clinical and demographic risk factors, gestational diabetes, lifestyle behaviors, and weight gain.

*Gunderson et al. JAMA Intern Med. 2018;178(3):328-337
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Beta Cells Proliferate in Obesity
Backgrounder – Beta Cell Proliferation

“In nondiabetic obesity, an expansion in beta 
cell mass occurs to provide sufficient insulin 
and to prevent hyperglycemia. This expansion is 
at least in part due to beta cell proliferation.
Linnmann et al. American Society for Nutrition. Adv. Nutr. 5: 
278–288, 2014 In
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Beta Cell Mass and Volume Expands with Obesity
Backgrounder – Beta Cell Proliferation
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Dr. Kim, S.K. et al., Science. 2007 Nov 2. doi: 10.1126/science.1146812.; Linnmann et al. American Society for Nutrition. Adv. Nutr. 5: 278–288, 2014; F. A. Van Assche et al. 
British Jornal of Obstetrics and Gynaecology, 1978 November; Hughs et al. Endocrinology, March 2011, 152(3):847–855

There are Local and 
Circulating Factors that 
support Beta Cell 
Replication

Beta Cells Replicate 
Backgrounder – Beta Cell Proliferation
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Beta Cell Proliferation  
- Validation from Preclinical Results of BMF-219



Page 16

BMF-219; Day 17

Pioglitazone; Day 17Vehicle; Day 31 BMF-219; Day 31A. B.

C.

D.

A) Vehicle-treated animal, Day 31. Beta islets display low congregation and growth, while 
alpha cells dominate. B) Pioglitzaone-treated animal, Day 17. Beta islets display 
congregation and growth. C) BMF-219 treated animal, Day 17. In contrast to the 
pioglitazone-treated animal shown in Panel B, note that BMF-219 treatment results in high 
congregation and growth of the beta islets. D) BMF-219 treated animal, Day 31.  Beta islets 
display high congregation and continue to increase and mature. Red is insulin-beta islets, 
brown is glucagon-alpha cells.

BMF-219 increases β-islets in pancreas sections of ZDF diabetic model
as presented during EASD 2022

Backgrounder – Beta Cell Proliferation
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Human Donor Islets (Ex-Vivo) Statistically Significant Increase Beta Cells with BMF-219 
as presented during EASD 2022
F-219 increases β-islets in pancreas sections of ZDF diabetic model
as presented during ADA 2022

Backgrounder – Beta Cell Proliferation
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Beta Cell Proliferation  
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T: +1 650-460-7759
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