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Determining Mechanisms of Mitochondrial Toxicity using
Agilent Seahorse XF Technology

Trusted Answers

Introduction Results and Discussion

Results and Discussion

Mitochondrial dysfunction is increasingly implicated in the
etiology of drug induced toxicities and is a major reason for

@al-time analysis of changes in mitochondrial, glycolytic
and total ATP production rate after acute treatment with
an experimental compound.

G/aluation of mitochondrial electron transport activitib
in permeabilized cells: using XF PMP to locate the target

safety-related compound attrition and post-market drug of mitochondrial dysfunction.
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time using the Agilent Seahorse XF Real-Time ATP Rate
assay. Rotenone and 2-DG were included as positive
controls of inhibition of mitochondrial and glycolytic
function, respectively. The figures show data
corresponding to 2 of 9 concentrations of the compound
PF-3845 tested. Data represents the average + SEM of 3
independent experiments, with one technical replicate
per experiment.
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acute (1 hr) or chronic (18 hr) treatment.

Figure 4: The XF Plasma Membrane Permeabilizer (XF PMP) reagent forms pores in the
cellular plasma membrane without damaging mitochondrial membrane; allowing for
control over mitochondrial substrate provision without the need for mitochondrial
isolation or use of detergents. (A) Different oxidizable substrates can feed into different
parts of the respiratory chain. (B) Measurement of OCR after sequential addition of the
specific substrates and inhibitors offered to permeabilized cells allows measurement of
the activity of the different components of the respiratory chain.

e Fatty acid amide hydrolase (FAAH) is an integral
membrane enzyme that hydrolyzes the endocannabinoid
anandamide and related signaling lipids. Interestingly, it T
was found that the FAAH inhibitor, PF-3845, induced an . ”)“e (i ) .
acute decrease of mitochondrial ATP production that is
compensated with an increase in glycolytic activity without
significant changes in total ATP production or cell viability.
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v PF-3845 acute treatment promotes a decrease in
mitochondrial ATP production in HepG2 cells,
compensated by an increase in glycolytic ATP

Rotenone (10 kM) A 2:D6 (50 mM) production without significant effect in total ATP
production or cell viability (data not shown).
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Figure 2 : HepG2 cells (2.0 x10%/well) were treated with serial dilutions of the FAAH inhibitor PF-3845 and
mitochondrial (A), glycolytic (B) and total (C) ATP production rates were calculated 12 min after compound &Acute treatment of HepG2 cells with PF-3845 inhibits complex | activity independently of the /
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injection using he Agilent Seahorse XF Real-Time ATP Rate assay. Graphs show data corresponding to substrate used to provide electrons without affecting complex Il or complex IV activity.
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Confirming inhibition of mitochondrial function and
increase of glycolytic activity using XF Cell Mito Stress
Test and XF Glycolytic Rate Assay

e Seahorse XF workflows allow direct detection of metabolic switches
induced by mito-toxic compounds.

e The XF Real-time ATP Rate assay can measure the rate of ATP
production from the two key energy pathways (glycolysis and
mitochondrial respiration) simultaneously, delivering a dual pathway
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Figure 3 : Agilent Seahorse XF Cell Mito Stress Test profile (A) or Agilent Seahorse XF Glycolytic Rate
Assay (C) profile of HepG2 cells (2.0 x104/well) after acute injection of the FFAH inhibitor PF-3845.(B) and
(D) represent the calculated parameters of the corresponding assays using Seahorse XF Report
Generators. Data represent average + SEM of 3 independent experiments.

v" Acute treatment of HepG2 cells with PF- 3845 induces a dose-dependent inhibition of basal and
maximal respiration, confirming that mitochondrial activity is affected after drug treatment. Glycolytic
activity after treatment is increased, however there is no effect in compensatory glycolysis (maximal
glycolytic activity after addition of a mitochondrial inhibitor).
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