
SEKISUI CHEMICAL Group

Reactive Metabolite 
Detection Study

-Cysteine Trapping-

Presented by Miki Fujishima

From Drug Development Solutions 
Center

Presenter
Presentation Notes
Thank you for joining us, looking at Reactive metabolite detection study. My name is Miki Fujishima from Drug development Solutions Center at Sekisui Medical. Sekisui XenoTech and we are sister company. Today, I would like to introduce our new study, Cysteine trapping to evaluate reactive metabolite formation.
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Background

Chemical Research in Toxicology
Volume 25, Issue 8, 20 August 2012

Add Covalent Binding
(Reactive metabolite 
detection)

➢Drug-induced liver injury (DILI) is caused by various mechanisms and it is
difficult to predict it accurately in one type of assay

➢Conducting various experiments and making a comprehensive judgment leads to
accurate DILI risk evaluation
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First, I want to talk about the relation between drug induced liver injury, DILI and reactive metabolite.DILI is caused by various mechanisms and it is difficult to accurately predict it in one type of assay.So, conducting various experiments and making a comprehensive judgement leads to accurate DILI risk evaluation.This figure is from AstraZeneca in 2012. They did comprehensive evaluation from these studies, transporter inhibition studies, Mitochondria toxicity study,  metabolite-dependent toxicity study and covalent binding study.In this article, they evaluate DILI predictability.The predictability from above blue studies are only 58%. That is dramatically improved by adding the data from covalent binding study. The predictability is 94%. Covalent binding is a study to evaluate reactive metabolite.
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What I want to say with this slide is reactive metabolite detection study is very important factor for DILI prediction.
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Background

To evaluate reactive metabolites…

- Most accurate method is Covalent Binding study, but this study needs
radio-labeled test article

- Therefore it is difficult to conduct it in early stage development

- Generally, in early stage, trapping study is conducted to evaluate
reactive metabolites instead of Covalent Binding study
Most major trapping study is Glutathione (GSH) trapping

✔higher quantitativity✔ higher throughput
✔ lower cost

This time, we has started to offer Cysteine (Cys) trapping study 
as an alternative study of GSH trapping 
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To evaluate reactive metabolite,Most accurate method is Covalent Binding study, but this study needs RI labeled test article. Therefore, it is difficult to conduct it in early stage developmentGenerally, in early stage, trapping study is conducted to evaluate reactive metabolites. The most major study is Glutathione trapping.From these situation, we has started to offer new trapping study, cysteine trapping as a alternative study of GSH trapping.The features of our Cys trapping is higher quantitativity, higher throughput and lower cost
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Metabolic pathway of Nefazodone

Reactive Metabolites
not detectable

GSH adduct
Detoxification, stabilization and detectableDMD 2008;36(6):1016-29
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Here, I want to show the metabolic pathway of Nefazodone and trapping mechanism shortly. Nefazodone is known as a compound to create reactive metabolite.It is metabolized by CYP3A4 and create quinone imine and benzoquinone. These compounds are very reactive, difficult to detect and cause toxicity by adducting protein or something in our body.In our body, GSH is working as a detoxification of these compounds. By adducting GSH, reactive metabolite is detoxified, stabilized and it become detectable. Trapping study uses this mechanism to detect and quantify reactive metabolite.
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Advantage of Cys trapping

Our Method!

GSH trapping Cys trapping

Trapping
reagent

3H- or 35S-
GSH Dansyl GSH

3H- or 35S-
GSH +
Stable isotope

35S-Cys 35S-Cys

Detection HPLC-RAD HPLC-
Fluorecent

LC-MS/MS
HPLC-RAD HPLC-RAD

Liquid
Scintillation 
Counter

Quantitativity ** * *** ** ***

Throughput ** *** * ** ***

Cost High Low High Low Low

Trapping Studies
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This table shows features of each trapping study. Trapping study is roughly divided into 5 types by trapping reagent and detection method.First is using radio labeled GSH and detected by HPLC-radio detector. The quantitativity and throughput is middle since the analysis time is about 30 min/ 1 sample and the back ground is higher.Second is using fluorescent GSH. Dansyl glutathione is fluorescent-labeled reagent. It is measured by HPLC-Fluorecent detector. The throughput is high. But the quantity is low. In this method, to quantify the adduct concentration, calibration curve is prepared by free dansyl GSH, not reactive metabolite adduct. The fluorescent intensity of adducted dansyl GSH and that of free is possibly different. So, it may cause lower quantitativity.The third method is using radio-labeled GSH and stable isotope. By using LC-MS/MS detection with stable isotope, the retention time of adduct is clearly revealed. And then the concentration is measured by HPLC-RAD. So, this method has high quantability, but the throughput is much lower.Same as the first method, there are methods using radio-labeled cysteine and HPLC radio detector.To maximize the quantitavity and throughput, we established the last method. The trapping reagent is radio-labeled cysteine and detection is liquid scintillation counter.The detail method is going to explain in the next slide.I also would like to mention about the cost. Labeled glutathione is much higher than that of cysteine. In terms of cost, our method is benetifical.
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Reagents and Assay procedure

Cys Trapping
Reagents
Enzyme: 50-donor human liver microsomes (Sekisui 
XenoTech)
Cofactors: NADPH and UDPGA
Trapping reagent: Radio-labeled cysteine (35S)

Assay procedure
- Mix reagents and incubate at 37°C for 60 min
- Stop the reaction and separate the cys-adduct and non-adduct
by solid phase extract plate
- Measure the radioactivity of adduct fraction
by liquid scintillation counter
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Next two slides, I would introduce the detail of our cys trapping.Human liver microsomes from Sekisui XenoTech are used as enzyme. Cofactors are NADPH and UDPGA. The trapping reagent is radio labeled cysteine.Assay procedure is;Mix reagents and incubate at 37C 60 min to create metabolite. Then stop the reaction and separate the Cys-Adduct and non- adduct by solid phase extract plate.After that measure the radioactivity of adduct fraction by liquid scintillation counter. The points of this method are using solid phase extract plate and liquid scintillation counter. They achieve high quantitavity and throughput.
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Study design and Endpoint

Study Design
- 1 positive control (e.g. Nefazodone) and 1 solvent control
- 1 concentration (100 uM)
- 30 compounds can be evaluated per plate

End point
Formation rate of reactive metabolite (pmol/h/mg protein)
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About study design, this shows an example. 1 positive control, for example Nefazodone as a strong positive control and 1 solvent control are included in the study. The concentration of test article is 1, 100 uM. The study is conducted by 96-well plate. So, about 30 compounds can be evaluated per plate.The end point is expressed as formation rate of reactive metabolite, pmol/hr/mg protein.
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Correlation with GSH trapping
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Comparison with previously 
reported data of Cys trapping 

DMD 39:1247–1254, 2011

Compounds
(pmol/h/mg protein)

SMD data
Previously 
reported 

Carbamazepine 18.3 <100

Clozapine 944 429

Diclofenac 329 257

Nefazodone 2631 2333

Rimonabant 0 <100

Troglitazone 358 265

J. Toxicol Sci. 2019;44(3):201-211.
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I want to introduce the data of cys trapping. The left figure shows the correlation between our Cys trapping and GSH trapping.There are strong correlation, correlation coefficient is over 0.9.Right table is the comparison data with Cys trapping from other group. The values are almost same with us.From these data, I can say our cys trapping study is useful to evaluate reactive metabolite.
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Special Offer
By 20th March, 2022

We are offering special price for this study!
https://www.xenotech.com/about/events/65-off-new-cysteine-trapping-

service-for-a-limited-time/

To get more detail information about this offer, please use 
Contact Us form on XenoTech’s website

https://www.xenotech.com/
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Finally, I want to inform you of the special offer. We are currently offering special price for this study. The detail is written on the website. To get more detail information about this offer, please use contact us form on Sekisui XenoTech’s website

https://www.xenotech.com/
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Thank you for watching!
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Thank you for watching. I am looking forward to working with you.
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