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Aim of the study was to explore physiological and pathological regulations in beta cell mass in
humans (Japanese). We have examined effects of obesity and diabetes on alpha and beta cell
mass in humans and found a reduction in beta cell mass by 46% in Japanese patients with type 2
diabetes (Inaishi J et al. J Clin Endocrinol Metab 2016). Deleterious effects of pancreatic fat
accumulation on beta cell has been shown in animal studies, which is postulated as a cause of
type 2 diabetes development. By examining human pancreas, we have shown that intra-pancreatic
fat accumulation has little effect on beta cell mass and glucose intolerance (Murakami R et al. J
Clin Endocrinol Metab 2017).
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Aim of the study was to explore physiological and pathological regulations
in beta cell mass in humans (Japanese). We have examined effects of obesity and diabetes on alpha
and beta cell mass in humans and found a reduction in beta cell mass by 46% in Japanese patients
with type 2 diabetes (Inaishi J et al. J Clin Endocrinol Metab 2016). Deleterious effects of
pancreatic fat accumulation on beta cell has been shown in animal studies, which is postulated as a
cause of type 2 diabetes development. By examining human pancreas, we have shown that
intra-pancreatic fat accumulation has little effect on beta cell mass and glucose intolerance
(Murakami R et al. J Clin Endocrinol Metab 2017).
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Figure 2. A, B and C: Effects of obesity on beta cell area (BCA), alpha cell area (ACA) and ACA to BCA ratio in cases with and without diabetes.
Gray and white circles show cases with and without diabetes, respectively. Bars indicate mean. * P < .05 vs. lean cases without diabetes. # P <
05 vs. obese cases without diabetes. D-1: Correlations between BMI and BCA, ACA or ACA to BCA ratio in cases with and without diabetes,
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Figure 1. Hypothetical schema of different changes in beta cell mass in relation to obesity/insulin
resistance and beta cell workload during the development of glucose intolerance in Caucasians and
Asians (Japanese). NGT: normal glucose tolerance; PreDM: prediabetes; T2DM: type 2 diabetes. Beta
cell mass increases to adapt to the increased demand in obese nondiabetic individuals in the
Caucasian population, while beta cell mass expansion in the face of insulin resistance is extremely
limited in Asians. Despite less obesity/insulin resistance, the limited increase in beta cell mass in
Asians results in a similar increase in beta cell workload to that in Caucasians. Excess beta cell
‘workload may eventually cause loss of beta cell mass. Once beta cell mass is reduced, beta cell
workload will further increase, resulting in a vicious cycle. With progression to prediabetes and
overt diabetes, progressive decline of beta cell mass underlies the disease
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