
Case study  |  OFF-X™

This case study how OFF-X's 
Translational Safety Intelligence  
can be used to identify  
mechanisms potentially  
associated with unexpected 
toxicities observed in rats.

Possible mechanisms associated with the 
anaphylactoid reaction observed in rats.

During preclinical safety studies, 
unpredictable toxicities can occur 
when assessing investigative new 
molecular entities. Understanding the 
cause and mechanism behind these 
toxicities can help in risk assessment 
and influence medicinal chemistry 
design strategies for risk reduction. 

During a toxicology study in rats, an 
investigative compound caused a 
set of allergy-type symptoms akin 

to anaphylactic/anaphylactoid 
reaction. These symptoms were 
characterized by rapid-onset 
itching, red skin, red and watery 
eyes and labored breathing: 

•	 No link to primary target

•	 No activity detected in secondary 
pharmacology screening 
studies to identify potential 
off-target mechanism(s).

Identifying plausible targets/
mechanisms behind adverse events
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Starting point: Adverse event

Each adverse event (e.g. anaphylactoid reaction, pruritus) was 
assessed using the OFF-X Translational Safety view. 

Targets associated with preclinical and/or clinical evidence  
of causing the adverse events under review are shown:
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Numbers on the tables are clickable and provide quick access 
to a manually curated summary of each publication backing 
these associations and links to the original data source.

Potential target list for 
further investigation

Several targets were ruled out when 
secondary pharmacology screening 
data confirmed the compound under 
study lacked activity. MRGPRX2 was 
a common target  across all adverse 
events. Follow-up investigation 
focused on MRGPRX2.
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MRGPRX2: Mechanistic and  
translational information

The mechanism of agonism of MRGPRX2 appears to drive mast cell 
degranulation causing a pseudo-allergic reaction. Effects have been 
demonstrated in mice, rats, and humans. A number of molecules with 
MRGPRX2 agonist activity have been tested preclinically or clinically.
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Studies that could support a preclinical investigational 
plan for the current compound include:

•	 In vitro binding/cellular activity at MRGPRX2.

•	 In vitro mast cell degranulation assay.
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