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The Trail to Today’s Talk
1980
Upjohn/Takeda
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Selection of
pioglitazone

1997-2000
Troglitazone
selective hepatoxicity

2007Rosiglitazone CV
questions
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Identification of the
Mitochondrial Pyruvate Carrier
as the mitochondrial target
Footer Reference

1995
The PPARg target
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Market Approval
for Rosiglitazone
and Pioglitazone

2006-2009
Medicinal Chemistry effort to
remove direct PPARg
interaction while maintain
mitochondrial target
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Pharmacology versus Direct Activation of PPARg
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At clinical Cmax, the mitochondrial target is fully engaged with little direct PPARg activation
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Pioglitazone versus Rosiglitazone in NASH

n=101, diabetes or pre-diabetes patients w/ biopsyconfirmed NASH, 18-month primary*

“It is unclear why pioglitazone use (and not rosiglitazone use)
accounted for all of the benefits observed with thiazolidinedione
therapy in our analysis….. ”

At the exposures in the clinical studies, rosiglitazone
has a much greater effect on PPARg than on the
mitochondrial target
Further optimization for the mitochondrial target
could lead to improved efficacy in NASH
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MSDC-0602K- a PPARg sparing modulator of the
mitochondrial target

“Thus, mTOT modulators may have glucose-lowering effects similar to those of
pioglitazone but without adverse effects associated with PPARg agonists.”

“The insulin-sensitizing effects…are separable from…PPARg”

Reduced PPAR binding

Similar
binding the Safety, Tolerability & Efficacy
A mitochondrial
Study to Evaluate

of MSDC 0602K in Patients With NASH (EMMINENCE)
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The Mitochondrial Target is the Pyruvate Carrier
(MPC)
125I-labeled photoprobe mitochondrial protein

KO of either mpc1 or mpc2 is
protective of a high fat diet
Rutter, Utah

Martinou, Geneva

MSDC-0602 effects on fibrosis
require hepatocyte MPC
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Targeting the Mitochondrial Pyruvate Carrier
Attenuates Fibrosis
Active compounds
directly interact
Inactive
compounds do not
Markers for Fibrosis depend on MPC

Modification of pyruvate usage
protects against HFD injury
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miRNA modifications by HTF-C/MSDC-0602K
McCommis et al, Presented at AASLD 2017
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C57Bl/6 mice were provide a low fat (LF) or a high
transfat/fructose/cholesterol diet (HTF-C) with or without MSDC0602K (30 mg/kg/day).
The HTF-C diet produced reciprocal changes in large numbers of
miRNAs. Most changes were reversed with 0602K treatment as
shown by the heat map. Some examples are shown below.
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How does overnutrition cause liver damage?/
How does modulating pyruvate usage work?
The Pyruvate Carrier (MPC) is a major connection in the sensing and response to overnutrition

Liver specific KO or
addition of 0602K
is protective

• Effects on hepatic parenchymal cells
• Other hepatic cells
• Extrahepatic pharmacology (adipose, muscle, macrophages, etc)
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The ongoing clinical trial- NCT02784444
The EMMINENCE Trial
Effects of an MPC Modulator in NASH: Evaluation of a New Chemical Entity (MSDC-0602K)

Placebo
62.5 mg
125 mg
250 mg

N=85/group
*Secondary biomarkers will

explore whether histological
improvement might be predicted
from non-invasive
measurements

*The primary endpoint

of EMMINENCE trial is
reduction of NASH
pathology as measured
by liver biopsy.
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Conclusions
• Study of the antidiabetic drug pioglitazone led to the identification
of the mitochondrial pyruvate complex (MPC) as a drug target.
• The MPC plays a role in sensing and directing the effects of
overnutrition on liver pathology.
• MSDC-0602K, a selective modulator of the MPC, is currently being
evaluated in a 52 week Phase 2b clinical trial in biopsy-confirmed
NASH.
• Ongoing studies will elucidate the interconnected aspects (Cross
Talk) of this pharmacology. Non-invasive measurements might be
predictive of histological improvements.
• This mode of metabolic action may be useful as a stand-alone
treatment for NASH and/or in combination with other treatment
modalities.
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