
. I
: CLIENT PRIVATE 5]16 |

PROTOCOL TITLE: Range finding Cytotoxicity Assay of T-6292, T-6293, T-6294.
T-6295 in Rat Hepatocytes

SRI Study No. B010-95

RESEARCH CLIENT

3M Medical Department
Medicine, Health Physics, Industrial Hygiene, Toxicology

3M Center

Building 220-2E-02

St. Paul, MN 55144-1000

Study Monitor: Steven C. Gordon, Ph.D., D.A.B.T.

‘TESTING LABORATORY

SRI International

‘Toxicology Laboratory
333 Ravenswood Avenue

Menlo Park, CA 94025

Study Director: Carol E. Green, Ph.D., D.A.B.T.

Telephone: (415) 859-4083

FAX: (415) 859-2889

APPROVALS:

% oo)Codon oferfos—
Research Client's Authorized Representative Date

(dol £ Jb Izier
SRI Study Director Date

wants

€04030
:



Lo CLIENT PRIVATE

L STUDY OBJECTIVE

‘The objective of this study is to evaluate the cytotoxicity of4 different test articles as
measured by MTT conversion. The ECyoand EC,, values will be estimated for each test
article and these data will be used to select a suitable concentration of each test article for
subsequent in vitro metabolism studies.

IL APPROACH

Hepatocytes will be isolated from adult male Sprague-Dawley rats. The cells will be
allowed to attach in monolayer culture in the wells of a 96 well plate. The cells will then be
exposed to either test article, solvent, or positive controlin 4 replicate cultures. In this
experiment,thecompoundswillbetestedin 6 different concentrationsata singletimepoint
(24 hours). The concentrations for each test article are described below in theExperimental
Design.

IL TEST ARTICLE

A. Test Article Identification

Name: T-6292

Lot No.:TobeprovidedbyResearchClient

Molecular weight: 571.2

Name: T-6293

Lot No.:TobeprovidedbyResearchClient

Molecular weight: 658.28

Name: T-6294

Lot No.:TabeprovidedbyResearchClient

Molecular weight: 527.2
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Name: T-6295

Lot No.:Tobeprovidedby ResearchClient

Molecular weight: 538.1

B. Purity and Stability

‘Documentationofthe ideaity, strength, purity, and stability of the test articles will be
the responsibilityofthe Research Client. The positive control, acetaminophen, and the solvent
control, DMSO, will be obtained from Sigma Chemical Co. (St. Louis) and their
documentationofthe identityandpurityofthese chemicals willbeused.

C. Handling and Storage

On receipt, the test articles will be placed in a secondary container (lightproof if
required) and stored as recommended by the Research Client. A Material Safety Data Sheet
(MSDS) or other comparable document specifying any hazards and identifying first aid and
clean-up procedures in caseofan accidental spill shall be provided by the Research Client and
shall accompany the test articles. The test articles will be logged in and stored in Building L,
Room LB286.

D. Disposition of the Test Article

Any remaining unused portionofthe test articles will be returned to the Research
Client after completion of the study.

IV. TEST SYSTEM

A. Background and Justification for Selection of the Test System

‘The liver is the major site of metabolism of most organic chemicals, both endogenous
and foreign. Species-related differences in the metabolism of xenobiotics are well known and
‘have been documented to be correlated to the toxic effects of chemicals on certain species
(Caldwell, 1980; Calabrese, 1983). The proposed colorimetric cytotoxicity assay has been
used to determine mammalian cell survival and proliferation (Mosmann, 1983; Otoguro et al.,
1991). This assay detects living, but not dead cells. Because the signal generated is
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dependent on the degree of activaiton of the cells, cytotoxicity, proliferation, and activation
can all be measured. This assay depends on the fact that MTT (which is yellow in aqueous
solution at neutral pH) is metabolized by mitochondria of living cells to a blue formazandye.
‘When used as a cytotoxicity assay, spectrophotometric quantitation of the formazan generated
by cells after their incubation with the test article will give an indicationofthe number and
‘metabolic activityofthe surviving cells.

B. ‘Test Species

Rat. Adult male Sprague-Dawley rats will be used for the preparation of hepatocytes.
‘They will be purchased from Charles River Laboratories and will weigh approximately 200-
250 g at the timeofpurchase.

‘The rats to be used for this study will be housed in Building L, where the cell isolation
will be performed. Rats will be taken from the shipping containers, weighed, examined for
general health, and placed three per cage in 22 x 12% x 8-inch suspended polycarbonate cages
labeled with their quarantine number assignments. Animals will be quarantined in the same
room in which they will be housed. Rats will be fed (ad libitum) Purina Certified Rodent
Chow (#5002) and the feed supplier will provide SRI with an analytical report identifying the
diet to be free of contaminants for each lot of feed received. A copy of each analytical report
will be available as part ofthe study record. Rats will receive purified (deionized and UV-
treated) drinking water ad libitum. Temperature will be maintained at 72 + 4°F and relative
‘humidity maintained between 35 and 65%. A light cycle of 12 hours light and 12 hours dark
‘will be maintained, with light starting at 06:00.

‘The laboratory species will be quarantined for at least 3 days before use in an
experiment. The Laboratory Animal Medicine Department at SRI will issue documentation to
the Study Director on the health of animals during the quarantine period. Before isolation of
hepatocytes, the rats will be anesthetized with sodium pentobarbital (65 mg/kg).

V. EXPERIMENTAL DESIGN

A. Hepatocyte Isolation

Rat hepatocytes will be isolated by either whole liver or biopsy perfusion as convenient.
(Green et al., 1983). In brief, the whole liver or wedgesofthe organ will be perfused first
with a Ca*2-free buffer, followed by a buffer containing collagenase. Hepatocytes will be
combed free from the digested tissue and purified by simple differential centrifugation.
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Isolated hepatocytes will be plated onto collagen-coated culture dishes (35 mm
diameter) in 2 modified Waymouth's 752/1 culture medium (CMH1a) that contains 11.2 ug/ml
alanine, 12.8 g/m serine, 24.0 ug/ml asparagine, 84.0 ug/ml gentamicin sulfate, 0.168
g/ml aminolevulinic acid, 5.0 pg/ml oleic acid, 5.0 g/m linoleic acid, 1.0 ug/ml D,L-
tocopherol, 288 ng/ml testosterone, 272 ng/ml estradiol, 393 ng/ml dexamethasone, 7.9 pg/ml
thyroxin, 30 ng/mi glucagon, 0.02 U/ml insulin, 0.1% ITS (Collaborative Research, nc.;
final concentrations: 5 ig/ml transferrin, 5 g/ml insulin, and 5 ng/ml selenium), 0.2 mM L-
ascorbic acid 2-phosphate, and 0.2% BSA. The initial plating medium will contain 10% fetal
bovine serum. After 2 to 3 hrofincubation at 37°C in an atmosphereof 95% air:5% CO,
the medium will be aspirated to remove nonviable, unattached cells and replaced with CMH1a
containing the test article.

B. Range Finding Cytotoxicity Experiment (MTT Assay)

1. Preparation and Administration of Test Articles and Controls. Concurrent
solvent controls will be examined in the experiment. Solvent control samples will consist of
culture medium and DMSO at the same concentration used to dissolve the test articles.
DMSO will be used so that the final concentration does not exceed 10 ul/ml (1%).
Acetaminophen (10 mM) will be the positive control and will be prepared as a stock solution
in culture medium.

Immediately before the experiment, an aliquot of each test article (solid or pure liquid)
‘will be diluted in DMSO to form a concentrated stock solution. Serial dilutions will be made
from these initial stocks.

2. Test Article Concentrations. Six test article concentrations will be studied:
0.01, 0.05, 0.10, 0.50, 1.0, 5.0, 10.0 mM.

3. Incubation of Hepatocytes with Test Article. Four replicate monolayer
cultures of isolated rat hepatocytes will be incubated at 37°C for 24 hours with the test article
or control. A negative control (no cells) will also be measured for determination of
background staining.

4. MIT Assay. The MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium
bromide] assay will be performed as described by Scudiero et al. (1988) as modified by this
laboratory (Otoguro et al., 1990). MTT (Sigma) will be dissolved at 5 mg/ml in calcium and
‘magnesium free phosphate buffered saline (CMF-PBS) and sterile-filtered with 2 0.2 um filter
unit. The MTT solution will be diluted 1:5 in CMH1a, and 150 ul will be added to each of
the 24 wells in the dish. After a 2 hour incubation at 37°C, the incubation medium will be
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aspirated and 450 ul of DMSO will be added to solubilize the MTT-formazan product. After
‘mixing, the absorbance at 540 nm will be measured.

5. Data Collection. The net change (%) relative to the solvent control will be
plotted against the chemical concentration. The ECs, values wil be determined by a computer
statistical program designed for simultaneous fiting of families of sigmoidal dose response
curves using the four-parameter logistic equation (De Lean et al., 1988).

VI. REPORTS

Asummaryreport containing theresultsofthis experimentwillbeissuedtotheStudy
Monitor. The test article concentrations for the metabolism study will be selected based on.
these results:

IX. RECORDS TO BE MAINTAINED

‘The laboratory notebooks, all raw data, relevant communications, and the original copy
ofthe Final Report will be transferred to the SRI Records Center, Building B, after completion
of the study. These materials wil be maintained for 10 years; then the Research Client will be
contacted concerning future dispositionofthe records.
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Message to: Dr.SteveGordon From:Carol Green
Direct Phone: (415) 859-4083Company: 3M SRIInternational

‘ToxicologyLaboratory
FAX Number: 612/733-1773 333 Ravenswood Avenue

MenloPark, CA94025
Date: October26, 1995 FAX (415)859-2889

(415)326-5512(alt)
RE: Cytotoxicity assay

CC: V. Weizer
Number of Pages: 5 C. Tyson

‘EnclosedarecopiesofthedatafromtheMTTassay.‘Youwillalsofindsomenotes
preparedbythetechnicianonthe solubility ofthecompoundsinthemedium. After
reviewingtherawdata (absorbance values)for T-6292, Ifoundthatthecontrols
forthat plate werelow. As aresult, 1thinktheassayforthat chemicalmayneedto
‘berepeated. Basedonthe appearanceof the cellstreatedwith T-6292, severetoxicity
‘occurredbetween0,1and 0.5mM. Pleasereviewtheresultsandcallme sowecan
discussthisfurther.

Cant
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OCT.26.1995 12izM SRI TOK LAB FAX + 415 E59 2669 wes ez
Project 7586 RatMTTAssay

AP errapr———— —
epiomTora. TT—Col expend oes les or rE rT]

[A16 24 hortmopon ie medi oryTt asrsonth pat andreplacedwit TT ascey soon] 1.
MTT Assay ‘solution as incubatedonthecellsfor 2 hr [TT

[MTTassay solutionwasremoved after 2 hr and the cells were dwithDMSOTelsasing nt he DSOthe Formaganue Dye.| |[The plateswere road on aMoocular DevicesKinet Pata readerafS407 ||Data calculations wereperformedontheSoftmax operating programforthe ats Teader:[yeeekennpov orPapest |r++rttsI Bn m—
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OCT.26.1995 12:29M SRI TOX LAB FAX # 415 659 2089 wom a

Project 7565 RatMTTAssay

|fed TTTT[2%Teeger —1 1][onTWofeonoresie so]rr1Ttoe ma meeosTwos]oT mersFos rose maalo mie maso Tv taeooaserrrrr—rr—Trtlo
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Cytotoxicity to RatHepatocytes
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OCT.26.1995 12:30PM SRI TOX LAB FAX # 415 8592669 ro. ps

‘NotesonsolubilityofcompoundduringMYTexperiment ofOct16.17, |
T-6292 Visiblyprecipitatedout at 10, 5,and 1mMconcentrations

T6293 Notallsolubilizedat 10,5, and |mMconcentrationsintheDMSOaddedCMH1aandafteragitationappeared to havegoneintosolution.
T6294 Visioly precipitatedouta 10and 5mM concentrations. Novisibleprecipitateat1mMconcentration.

T6295 Visiblyprecipitatedoutatthe 10mMconcentration. NovisibleprecipitateattheSand 1 mMconcentration.

Notesonappearanceofcell after incubationwithtest articles forapproximately22hours,
T6292 Rows3-5somecells spreadoutsome cells rounded. 0-04,0.0F, 0,\ ahRows6-9veryfewcells spreadoutmostrounded. 6.5,1.0.5.03 0 mbRow 9crystalspresentdarkcoloredmedia.
T6293 Rows3-6novisible sbnomalifies 0.61 = 0, mp ”Rovis7-10 have a lot of debris,thecells are roundedorunattached. 1-6 ) T.0,6:5,16.
T-6294 Rows3-5novisibleabnormalities. 6.01 = 04 chRows6-9cellsnotspreadout, rounded. 0.5 . 16 mn
T-6295  Rows3-Scellsmostlyspreadoutwithsomerounded. Oe - 0s mnRows 6-7 cellsnot spread out withsomedebris. ~~ 5.5~ .q woRows8:9 alotofdebris,thecellswererounded. gu + (man

APAP Z0ws 2-3 10 visible abnormalities.  Cavheaty
Rows4-6fewtono spreadout cells. Ate

Appearanceof T6295 after2 hour incubationwithMTTsolution‘Wells 8-9hadaheavy yellow precipitate.
Well 7had a mediumyellowprecipitate,
‘Well 6had alightyellow precipitate.
‘Wells 1-5zovisibleprecipitate.

‘The other Plateshadnoremarkable aboormalities.
3 Forplate T-6293 one rowofwellswasrepeated. When ead by plate readeraad byvisibleobservation ofcolor changerows 8and 9were 5.0mMconcentration. ‘Thiscorrespondswithaninterruption during the applicationoftestarticlesandtime Inoticedtheerror.Iw 1024/95
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} . 1
SRI INTERNATIONAL Facsimile TransmittalToxicology Laboratory
333Ravenswood Avenue, Bldg 206 From: Coral GreenMenlo Park, CA 94025-3433

Fax No. (415) 859-2889 DirectPhone: tw. #¥ 9- 4OP8Alternate Fax No. (415) 858-3342
———————————————
Message To: Rv, Stew Gordan !
Company: JM

FaxNumber, 12 [43-1333
Date: December 12, 1895

This Message Transmitted from: Fax No. (416) 866.2869
Numberof Pages: 4 including this transmittal sheet

MESSAGE
Endoten are He dda From Be copes NTT aspen|

De bebiwe Thad Ho tevesa in Hopi &

dhe bo aaditiy of deSE nb vm bee “= o ” .

dikaidey ax Ator ChuTaions jainin Br.
Q He Grposd Suc porn adhiling,we fede

pena gud hE fn 1,5, (mt, Sebi
CeTosion wt dil Kin of, [mh (36mga

bie aqpuima®, .Sem, biMa hanscoiiting lose ay GpdT, Wd

Ul Ao. Ce e }

ect "The reception of tePleasecallthesenderdi ifyouhaveany problemwith ‘message. 04041



DEC.12.1995 12:59PM SRI TOX LAB FAX # 415 659 2889 No.4 pz
Project 7665 RatMTTAssay
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DEC.12.1995 1:00PM SRI TOX LAB FAX # 415 659 2689 LE

NotesonsolubilityofcompoundduringMTTexperimentofDec.6.7
T:6292 Compoundwasnotal solubilizedat10, 5, and 1mM concentrations,The 1mM.Concentration appearedtobothemostsolubilizedinthe DMSOandCMH1g saafteragitationappearedtohavegoneintosolution,
T6293 Compoundwasnot al solubilized at 10,5, and 11Mconceptions.The 1 mMConcentration appearedto bethemostsolubilizedintheDMSOandCMH1pag.after agitation appearedtohavegousintosolution. Sonicated10,5gad1spy. concentrationsfor 10mitesaferadditionofCMHlato increasesolubility.

Notesonappearanceofcellsaferincubation with tetartilesfor approximately22 hous.
T6292 Rows £9 Somecellsspread out some celsrounded.Visiblecrystals ofcompound.(5,10mM)

Rows6-7 Fewtonocell-cellattachmentsmos llclsappearVisiblecrystalsofcompound. (1.0,0.5raM)
Row$Someflateaedcellswithcell-cell attachment. (0,1mM)Row4Morecell-cellattachment.Fewto20crystal.Someroundedcell, (0.05mM)
Row3 Cellsslightlybetterthan row4, (0.01mM)Row2 Acouple ofroundedcells otherwisegood. (Normalmedia)

T6293 RowCellvisiblemanyroundedwithsom spreadhaving cell-cell attachment.(100mM)
Rovis 6.8 Cellsnotvisibleduetograinydbris. (5.0, 1.0,0.5mM)Row5 Very grainy cells rounded. (0.1mM)Row4 Somecells areclumpedtogethergrowingontopofeachother,grainydebrispreseat. (0.05mM)
Row3 Goodwithgrainy eppearance. (0.01 mM)Row2 Acoupleofroundedcells otherwisegood.(Normalmedia)

APAP £0ws 2-510visible abuormalities, (Normal media)Rows 6-9fowto10spreadoutcells.( 10mMAPAF)

viw 12/795
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|FACSIMILE TRANSMISSION

Messageto: Dr. Steve Gordon From: Carol GreenCony
Direct Phone; (415) 859-4083pany: 3M SRIInternational

ToxicologyLaboratoryFAX Number: 612/733-1773 333Ravenswood Averme
MenloPark,CA94025Date: Jamuary 16, 1996 FAX (415)859-2889

(415)326-5512(alt)RE: Rathepatocytestudy

CC: V. WeizerNumberofPages: 3 C. Tyson
IEEISINSeSI ssensuresahsasassns eRORs seranaRtneEnclosedarecopiesofthedaafromthe LDHassaythatweperformedon ratRepatncytes incubatedwith thotestarticle followingtheprotocol for hemessbolismstudy. Weused100 2M of eachas discussed,Nosignificanttoxicity isevidentAewi Ga At pn se,No Tsuggest thatwesendtheothersamples from6292,6293,and6295toABSfor analysis,Doyouagree?
Wecandiscusstheseresultsafteryouhave a chance to reviewthem, 1wouldalsolike to discusstheprojectbudgetbecausetheLDHassay wasnotincludedintheginalprotocolandwesowmayneedtorepeatthe incubationfor6294mets.Twilltalk to you soon about theseissues,
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