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ABSTRACT:
MSDC-0602 is a new insulin sensitizing agent designed to act on the mitochondrial target,
mTOT. We have previously shown MSDC-0602 lowered circulating glucose and insulin in a
phase 2 clinical trial. Here we asked whether MSDC-0602 would have beneficial effects on
the pancreatic islets in the ZDSD/Pco rat, a model selected for beta cell dysfunction in
response to a high fat diet. Since this model responds to GLP1, we also evaluated the
combination of GLP1 treatment with this mTOT modulator. Five matched groups of
ZDSD/Pco rats were selected at 14 weeks of age and then treated for 6 weeks. Group 1
was maintained on the standard chow diet while the other 4 groups were switched to the
5SCA (Purina) high fat diet and then given either oral vehicle and saline injection (group 2),
oral MSDC-0602 (30 mg/kg) and saline injection (group 3), oral vehicle and exenatide (s.q. 1
g) (group 4), or oral MSDC-0602 (30 mg/kg) and exenatide (s.q. 1 g) (group 5). The
change in diet caused glucose levels to progressively rise to over 500 mg/dl in the control
treated rats ( group 2). Either treatment alone significantly reduced glucose levels over 4
week treatment as compared to the group 2 (control treatment on the high fat diet), but the
combination of MSDC-0602 and exenatide prevented any rise in glucose. At sacrifice, the
pancreas was removed, fixed, and stained for insulin, PDX1, and Ki67, as an index of
proliferation. Both treatments increased the number of islet cells and insulin staining, but the
largest increase was group 5 where both treatments were combined. Exenatide increased
the number of Ki67 positive cells and the combination with MSDC-0602 increased this
further. Interestingly, however, individual cells were either positive for Ki67 or insulin and/or
PDX1 but not both, indicating that the individual islet cells were at different stages of
differentiation.. These data suggest that the combination of an mTOT modulator with GLP1
therapy may be useful for the restoration of pancreatic islets in diabetes..
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Recently, a new class of insulin sensitizers has been identified , which modify a newly
identified mitochondrial target thus avoiding the side effects associated with direct activation
of nuclear receptors (1-3). This mechanism appears to involve alteration in nutrient sensing
pathways that favor the differentiated state of the beta cells, a least in vitro (4).
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The ZDSD/Pco rat is a new rat model of type 2 diabetes that undergoes beta cell
dysfunction in response to a high fat diet (5). As such, these rats are a model for a key
feature of type 2 diabetes that involves a progressive loss of beta cell function that appears
to involve both beta cell death and loss of differentiated phenotype.
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Recent clinical evidence suggests a potential powerful synergy between first generation
insulin sensitizers and GLP1 in the clinic when given as an early treatment (6). Here we
have asked whether the combination of GLP1 treatment with an mTOT modulator currently
in clinical trials might function to prevent loss of functional beta cells in the ZDSD/Pco rat.
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Developing Hypothesis

METHODS:
Male ZDSD/Pco rats were maintained on standard chow 5008 (Purina) until treatment
groups were switched to the high fat diet (Purina 5SCA). Treated animals were given a single
oral dose of vehicle (1% SCMC/0.1% Tween 80) or MSDC-0602 (15 mg/kg) and a 0.1 ml
subcutaneous injection of vehicle or 1 µg exenatide. Control rats (given both vehicles) were
maintained on the normal diet and the treatment groups were switched to the high fat diet as
indicated. Glucose and insulin were measured weekly from tail vein samples. On day 36 an
oral glucose tolerance test (OGTT); 2 g/kg) was conducted after a 16 hour fast. Glucose
samples were taken at 0,30,60, 90, and 120 minutes; insulin was measured at 0 and 30
minutes and the change at 30 minutes is shown. Data are mean and SE; N=10. At sacrifice,
the pancreas was fixed in formalin and shipped to MSU for histology and IHC. A range of
anti-bodies were used to identify and quantify the presence of insulin, Ki67, collagen, CD3
lymphocytes, PDX-1 and Bcl2. An Image –Pro system was used with Image J to quantify the
degree of positive staining.
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There is an apparent synergism between GLP1 and MSDC-0602 on
•

Circulating glucose and insulin levels

•

Oral glucose tolerance test (OGTT)

Conclusion
• Islets positive for Ki67 are usually negative for insulin
• Supports work in human islets showing similar phenomenon (4)
• Synergistic increase with MSDC-0602 and GLP1

These results suggest that there could be a therapeutic value to
combining mTOT modulators with GLP1 agonists to preserve functional
beta cells.

