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The objective of this study is to determine the potential of m~axa~one to inhibit the activities of 
cytochrome P450 (CYF) isoforms CYPl AXCYPZAd, CYP2B6, CYP2C8, CYPZC9, CYPZC19, 
CYP2D6, CYPZEI, and CYP3A4 in human liver microsomes. 

The test article will be identified in this study as follows: 

* Metaxatone (molecular weight i=d 22 1 @mol) 

Mutual Pharmaceutical Company will provide metaxalone and will be responsible for the 
derivation, characterization, retention, and stab& testing of metaxaione. Additionally, Mutual 
Pharmaceutical will be responsible for providing In Vitro Technologies with detailed 
information regarding handling and storage requirements, diluents or ~o~~lub~~~z~rs, and safety 
hazards and precautions (Material Safety Data Sheet ar other d~~mentatio~~ for metaxalone, 
before or upon initiation of this study. 

The test system that will be used in this study is human liver micmsomes. 

The liver represents the major organ for drug metabolism and contains the GYP enzymes, the 
major enzyme system for ‘xenobiotic metabolism (I), Microsomes prepamd from the liver 
constitute a physiologically relevant experimental model for the evaluation of potential 
drug-drug interactions related to the inhibition ofCYP enzyme activities. 

Differences in drug-metabolizing enzymes among species, es~~~a~~y in CYP isoforms, often 
account for the inability to predict human clinical responses based on ,data obtained from 
laboratory animal studies. Human liver microsomes can be used as an experitnental model to 
reduce concerns about species dif%rences (2). Liver microsotnes provide a readily available and 
wefl-eharacterized biological model for use in CYP enzyme jnh~bi~~on studies. 

Microsomes will be incubated in the presence of metaxafone and a selective substrate for each 
CYP isoform. The formation of the selective metaboiite from its substrate wih be measured by 
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high-performance liquid chromatography (WFLC) or liquid chr~matography/mass spectrometry 
(LUMS). 

Test Article Preparation 

Metaxalone stock solutions wilI be prepared in methanol at 100 times (100X) the final 
concentration. The stock solutions will be added to incubation mixtures to obtain the final 
concentrations of 0.3, 1,3,30, and IQ0 pM!, each containirrg 1% methanol. Modifir;ations in test 
article preparation, which pertain to changes in solvenr used or changes in dosing concentrations, 
may be made with the approval of the Study Director. These modifirsatiorrs and their rationale 
will be communicated to Mutual Pba~aceu~~~al and will be dest%ibed.in the study report. 

Positive Controt Preparation 

Ketoconmole will be prepared in methanol as a 100X stock so~ntio~. 

Substrates for the CYP isofohus 

The activity of each of the CYP isoforms wifl be measured in the presence, of the foIIowing 
isoform-selective substrates. Each substrate wit1 be prepared as lOOX stock solutions in the 
solvents and final concentrations listed &low: 

CYP isoform 
CYPIA2 
CYP2A6 
CYP2B6 
CYP2C8 
CYP2C9 
cYP2c19 
CYP2D6 
CYP2El 
CYP3A4 

Isoform-selective substrate 
Phenacetin 
Coumarin 
S-Mephenytoin 
Paclitaxel 
Toibutamide 
S-Mephenytoln 
Dextromethorphan 
Chlorzoxazone 
Testosterone 

Micrmome Prepamtion 

Sollven t 
ACN 
ACN 
ACN 
ACN 
ACN 
ACN 
Water 
ACN 
AC% 

Microsomes were prepared by differential centrifigation of liver homogenates (3) pooled from at 
least ten human donors. For this study, human tiver microsomes will be obtained from the 
microsome bank maintained at In Vitro Technologies. 

’ The concentratians in nglmL will be: 66.3; 221,663,6,630, and 22,100 nghLb 
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Test Article Incubations 

All incubations will be conducted at 37 rt 1 “C in a shaking-water bath, The sample size will be 
N = 3 replicates for experimental groups. 

Incubation mixtures will be,prepared: in 0.1 m\lr Tris buffer and will contain microsames (0‘25 mg 
protein/mL for CYPZC9, CYP2D6, CYP2E1, and CYP3A4; 0.5 mg pr~tei~/~~ for CYPIAZ, 
CYP2A6, CYP2B6, CYP2C8, and CYP2Cl9), metaxalone (at eac;h concentrafiun), and a CYP 
isoform-selective substrate. After a 5-minute preincubation, ?jADPI-I r~ge~~at~~g system (NRS) 
will be added to initiate the reaction, CYP2A6 and CYP3A4 incubations will be continued for 
10 minutes. All other incubations wiI1 be continued for 30 minutes. 

Incubations for CYP2C8 w:ill be terminated-by adding l.OmL of,ACN. AI1 other incubations 
will be terminated by adding E-0 mL of methanol. Samples will be transferee to cryovids. If 
analysis does not occur immediately after incubation, samples will be stored at -70 “C f 10 OC. 

Control Incubations 

All incubations will be conducted at 37 & 1 “C in a shaking water bath, The s&nple size will be 
N = 4 replicates for the vehicie and positive control groups, and N = 2 for the test article 
interference control group. 

Positive Control 

Ketoconazole, a selective inhibitor of CYP3A4, will be added to microsome incubations to 
verify that the test system isresponsive to inhibitors, 

Incubation mixtures will be prepared in 0.1 M Tris buffer and will contain microsames (0.25 mg 
protein/ml,), 1 pM ketoconazole, and 100 PM testosterone. AfEer a S-minute preincubation, 
NRS will be added to initiate the reactions. Incubations will be continued for 1Q minutes. 

The test system will be considered responsive to inhibitors if the mean specific activity of 
CYP3A4 in the positive control samples treated with ketoconazirle is ~50% of the mean specific 
activity in the corresponding vehicli control samples. If this criterion is not met, the study will 
be repeated. 

Vehiclltt Coatrol 

Vehicle control samples will be included to establish a baseline value for enzyme activity. 
Incubation mixtures will be prepared in 0.1 M Tris buffer and will contain microsames (0.25 mg 
protein/ml, for CYP2C9, CYP2D6, CYP2E1, and CYP3A4; 0.5 mg protein/~L for CYPlA2, 
CYP2A6, CYP2I36, CYPX8, and CYPXlP), 1% methanol, and a CYP isoform-seiective 
substrate. After a 5-minutopreincubation, NRS will be added to initiate the reactions. CYP2A6 
and CYP3A4 incubations will be continued for 10 minutes. Ali other ~~~~~tions will be 
continued for 30 minutes. 
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Test Article Interference Coatrol 

Protocol No. 1179 

Test article interference control samples will be included to investigate the possibility of 
interference by metaxalone or its metaboIiks. Incubation mix-s will be prepared in 0.1 M 
Tris bufler and will containmicrosomes (0.23 mg proteinlml for CYI-QC!& CYPXX, CYP2E1, 
and CYP3A4; 0.5 mg protein/ml for GYPIA2, CYP2A6, CYPBS, CYP2C&,, and CYPX19), 
100 pM metaxafone, and 1% substrate solvrqt. ARer a S-minute ~re~nc~bat~~~, NRS will be 
added to initiate the reactions. CYP2A6 and CYP3A4 .i~~ubat~o~s wilt be amtimed for 
IO minutes. Ail other incubations will be continued for 30 minutes. If,~terf~~n~e is observed 
in these samples, Mutual Pharmaceutical wiil be notified to discuss a course of action. 

Termination of Control Inctrbatioss 

CYP2C8 incubations wiII be terminated by adding 1.0 mL of ACN. All other incubations will be 
terminated by adding 1.0 mL methanol. Samples will be transferred to eryoviats, If analysis 
does not occur immedktely after incubation, samples will be stored at -70 OC k ;lO OC. 

Analyses 

In Vitro Technologies will .measure the formation of metabolites from CYP isoform-selective 
substrates using the following analyti& procedures: 

Pbenacetin 0-Deethylase (CYPlA2) 

The activity of CYPIA2 in microsomes will be determined by m~suri~g the formation of 
acetaminophen, Samples will be anaQyzed using an LC/MS method. 

Coumarin Niydroxylase (CYP2A6) 

The activity of CYP2A6 in microsomes will be determined by rn~~~i~g the formation of 
7-hydroxycoumarin. Samples will be analyzed using an HPLC merho& 

S-Mephenytoin IV-Demktbylase (CYP2IN) 

The activity of CYP2B6 in microsomes wit1 be determined by measuring the formation of 
nirvanoI, Samples will be analyzed using an LCRMS method. 

Paclitaxel B-Hydroxylase (CYPZCg) 

The activity of CYP2C8 in microsomes wiH be determined by measuring the formation of 
6-hydroxypaclitaxel. Samples wiIl be analyzed using an LC/MS method. 
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Tolbutamide It-Methyl Hydromlase (CmC9) 

The activity of CYP2C9 in microsomes w@l be determined by me~uri~g the formation of 
4’“methylhydroxytolbutamide. Samples wiil’be analyzed using an LG/MS nietha3d. 

S-Mepbenytoin I’-Hydroxybw ~fCYJ?X19) 

The activity of CYP2Ct9 in micrasomes &ill be determined by measslri’ng the formatian of 
4’-hydroxymephenytoin. Samples will. be an@yzed using an LCMS m&h&. 

Dextrometborphaa ~~emethyl~~ (C’KPZD6) 

The activity of CYP2D6 in microgomes will be determined by me~r~ng the formation of 
dextrorphaa, Samples wili be analyzed using an LUMS method. 

Chlonoxazone CHydroxytase (CYPZEI) 

The activity of CYP2EI in‘microsomes will be determined by rn~~ur~n~ the fqmation of its 
metabolite, 6-hydroxychlorzoxazone. Samples wi0 be analyzed using an LO’M!$ method. 

Testosterow QfWydr&ylase (CYP3A4) 

The activity of CYP3A4 in microsomes will be determined by Teaswring the formation of 
6P-hydroxytestosterone. Samples w&l be analyzed using an WPLC-UV method, 

The concentration of metabpl-ites win be reported. Enzyme acrivity for each CYP isvform will 
be reported as specific activity (pmol~min~te/mg protein) ,in the- pr$~~nce (SAT) and absence 
(SAC) of metaxalone. The data wilk be expressed asmean f standard devi~tj~~. SAT relative to 
SAC for each CYP isoform will be expressed w a percent using the.fu~~~wing eqm@ion: 

The ICSQ value will be determined where it can be calculated, 

Bioantiyticaf data wilf be accepted .in accordance with the In Vitro Technologies standard 
operating procedure(s) on bi.oanalytM data acceptance. 
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Study Report 
A copy of the final stu+Iy repor% will be issued to Mutual Ph~ace~~~l’~d wifl include, but naf 
be limited to, the following information: 

0 Participating Personne! 
l Study Dates and Data Retention 
9 Statement of Compiiance 
e Qua&y Assurance Statement 
* Summary 
o Introduction 

In Vitro Technologies will retaia all ~supporting d~cnrn~~t~o~* in&ding raw d%a and written 
records, for a period of up to five years following issuance ofthe final report. At the end of this 
period, Mutual Pharmaceutical will be noti8ed to determine whe~~r the ,dkta (excluding 
proprietary information) will be transferred, retained, UP destroyed. 

Protoctijt Approval 

Sponscbr Approval 

This protoool has been reviewed and approved by the following: 

Jie Du, Ph.D. 
Sponsor Representative , 
Mutual Pharmacewtioal Company 

Study Director Revieti 

This study will be conducted using good do~~en~tion practices ,a@ using eqwipmenj that is 
properly maintained and calibrated in accor&nce with Zn Vitro T~~o~o~e~~a~d~d operating 
procedures. The study will be conducted under my s~ienti~~g~ida~~e and management. I have 
reviewed the procedures outlined in this protocol. 

Genfu Chen Ph.D. 

In Vitro Technologies 
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