
MITOCHONDRIAL TOXICITY & METABOLISM ASSAY

Toxicology and Safety Evaluation Service

Your World-class Partner for Accelerated Drug Discovery

 Drug toxicity due to drug induced mitochondrial dysfunction

 Hepatic and cardiac toxicity associated with mitochondrial liabilities

 Mitochondrial liabilities and cellular ATP production and metabolism 

To Assist You for Early Identification of Mitochondrial Liability  

“This new technology allowed 

for the first time, the analysis of 

entire drug classes rather than a 

single compound1.” 

1.Will Y & Dykens J 2014.
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Mitochondrial Toxicity Service - Respirometric Screening Technology (RST) Assay  

In a first mitochondrial assay, compounds are screened to detect and differentiate mitochondrial
inhibitors and uncouplers (potential liver toxicants). Our assays are valuable tools for assessing the
mitochondrial toxicity profile and investigating the drug-induced liver injury compounds. The
subsequent mechanistic characterisation for Complex I, II or III inhibition is also available on request.
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As part of a comprehensive assay validation, 14 customer-specific and commercial mitochondrial
inhibitors and 14 uncouplers were screened over 4 independent runs using the RST/OCR assay,
resulting in good reproducibility and correlation with the customer’s in-house IC50 values.

 Originally developed by Luxcel Biosciences Ltd. and Pfizer Inc.1.2.3.,
with HD Biosciences as a designated, authorized service provider

 An ex-vivo system using freshly isolated rat liver mitochondria
 Measures oxygen consumption rate (OCR) using the MitoXpress®

oxygen-sensing probe
 Hundreds of compounds can be easily analysed per day at single

dose in duplicate
 Identify mitochondrial liabilities in a variety of drug classes

leading to broad industry adoption.

Figure 1: In the presence of ADP, mitochondrial inhibitors are identified by decreased oxygen consumption (A;
nefazodone 12.5 nmol/mg) compared to untreated mitochondria. In the absence of ADP, mitochondrial uncouplers are
identified by increased oxygen consumption (B; benzarone 12.5 nmol/mg).
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Figure 2: Dose response curves show good inter-assay reproducibility (A; nefazodone and benzarone) and allow the 
calculation of IC50. Panel B shows average IC50 values for 5 validation compounds (n=4). 
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Nefazodone 28.8 7.7

Benzbromarone 40.5 5.4

Troglitazone 38.5 9.8

Pimozide 30.9 6.2

Bicalutamide 71.7 12.3
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Metabolism Assay – MitoXpress® Cellular Energy Flux Assay (+/- ATP

1.Will, Y & Dykens, J (2014) Expert Opin. Drug Metab. Toxicol. 10(8) 1061-1067
2.Hynes, J (2006) Toxicological Sciences. 92(1) 186-200
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4.Porceddu, M et al (2012) Toxicological Sciences. 129(2) 332-345
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 A 96- or 384-well whole-cell assay, available in a wide range of
primary, iPS or cell line models, in 2D or 3D

 Combines OCR, with real-time measurement of glycolysis (ECAR) and
cellular ATP

 Deeper, investigative analysis to understand cellular bioenergietics
and specific mechanisms of mitochondrial toxicity

 Broad industry adoption

Mitochondrial Toxicity Evaluation is conducted either in early drug discovery process to identify
mitochondrial inhibitors and uncouplers, or as an investigative tool to investigate the contribution of
mitochondrial liabilities to late stage toxicities.

When  to Evaluate Mitochondrial Dysfunction?
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Figure 3: Three compounds, showing differential oxygen consumption (A) and extracellular acidification (B): Famotidine
shows no effect. Sertraline shows inhibition of OCR and increase in ECAR, indicating mitochondrial liability. Loratadine
shows decrease in OCR and ECAR, indicative of ‘non-specific’ toxicity.5.
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For your new drug development essential, besides mitochondrial tox assays and
screening, HDB also provides a comprehensive in vitro toxicity screen platform, covering
from cardiotoxicity, hepatotoxicity, genotoxicity, to cytotoxicity, for your drug safety
evaluation .

HD Biosciences Co., Ltd. is a biology-focused preclinical drug discovery contract research organization (CRO)
with headquarter in Shanghai, and operation facilities in Beijing and San Diego, USA. The company offers
comprehensive research and development services to global pharmaceutical and biotech industries around
target validation, plate-based pharmacology, hit identification & lead discovery, therapeutic antibody
discovery, in vivo pharmacology, and other related areas. The company currently collaborates with eight (8) of
the ten (10) largest pharmaceutical companies in the world and has established strategic partnerships in
many key R&D areas with impacts to their portfolios. The strong scientific expertise, high quality of the
services, consistency in deliveries, and constantly meeting or exceeding expectations, have helped the
company to earn an excellent reputation in the industry. The in vitro pharmacology R&D capabilities and
other core competencies of the company are widely recognized as one of the best among preclinical CROs.

HD Biosciences China
590 Ruiqing Road , Pudong,
Shanghai, 201201,  P.R. China
http://www.hdbiosciences.com
Tel:  +86 (21) 5116 3700 
Email: info@hdbiosciences.com

Luxcel Biosciences Ltd.

www.luxcel.com

HD Biosciences US
10355 Science Center Drive, 
Suit 260, San Diego, CA 92121, USA
http://www.hdbiosciences.com/LJ
Tel: +01 (858) 888-7888 
Email: lj-info@hdbiosciences.com


