The Procter & Gamble Company
Legislative & Regulatory Relations
PO Box 599 (C-06)

Cincinnat, OH 45201

WWW pg.com

November 21, 2006

OPPT Document Control Office (DCO)
EPA East, Rm. 6428
1201 Constitution Avenue NW
Washington, D.C.
ATTN: 8(d) Health & Safety Reporting Rule (Notification/Reporting) C@Nfu Al N N
= O CBI

Re: TSCA Section 8(d) Submission (71 FR 47310, August 16, 2006)
[EPA-HQ-OPPT-2005-0055; FRL-7764-7]

Dear Sir or Madam:

This submission is being made by The Procter & Gamble Company (P&G) in accordance with TSCA Section
8(d) health and safety data reporting requirements.

We are submitting health and safety studies for substances listed in the TSCA 8(d) final rule originally
published in the Federal Register on August 16, 2006 (71 FR 47310) and subsequently modified via two
Federal Register Notices published September 15, 2006 (71 FR 54434) and September 29, 2006 (71 FR
57439). Please note that some of the studies being submitted are for substances that are used by P&G
solely in FDA-regulated applications. While TSCA reporting obligations do not aprly for these materials, we
have included these safety data as information we believe is of interest to the Agency.

We have attached an index that lists the applicable chemical names and CAS Numbers listed in the final
rule and the corresponding study titles/descriptions. We have also attached a summary to each study to
facilitate the review of information being submitted.

if you have any questions regarding this submission, please do not hesitate to contact me.

Sincerely,
THE PROCTER & GAMBLE COMPANY

LS U

Richard J. Hackman

Associate Director

Regulatory & Technical External Relations
(513) 983-0534

hackman.n@pg.com
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Test Substance
CAS Number:
Identity:

Purity:
Remarks:

Method

Method/Guideline Followed;:

Test Type:

Report Year:

GLP:

Species/Strain:

Route of Administration:
Exposure Period:
Doses:

Remarks:

AResnlts
Results:

Remarks:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Report Number:
Reference:

131-57-7

Benzophenone-3

100%

Identified as MV# 2820-019, also as Spectra Sorb uv9

Somatic Mutation and Recombination Test (SMART).

Drosophila Melanogaster Somatic Mutation and Recombination Test

1991 A

Yes

Drosophila melanogaster

Feeding

48 hour

3000 and 3500 ppm

The test substance was tested for somatic mutagenic and recombinant
activity (the induction of aberrant wing hair spots) in the multiple wing hair
somatic mutation and recombination test following the chronic feeding
exposure of three day old Drosophila melanogaster larvae. A screening
study was conducted to determine the larvae’s tolerance to ethanol; based on
this a maximum of 8% ethano! was chosen. Solubility of the test substance
in ethanol provided a maximal test substance concentration of 3500 ppm.
25 ppm dimethylnitrosamine (DMN) was included as a positive control.

Compound Small Spots  Large Spots ___Twin Spots Total
3500 ppm Negative Negative Negative Negative
3000 ppm Negative Negative Inconclusive  Negative

25 ppm DMN  Positive Positive Positive Positive
The test material did not induce mutations or genetic recombinaion in the
somatic cells of Drosophila melangaster following a chronic feeding.

130
Vicks Research Center, 1991. Drosophila Melanogaster Somatic Mutation

and Recombination Test Assay of MV#2820-019. Accession #36113
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PROSOPHILA MELANDGASTER
SOMATIC MUTATION AND RECOMBINATION TEST
ASSAY OF MV#2820-019

Sponsor Testing Laboratery

U?cks Regearch Center Zoology Department
Richardson-Vick, Inc. " University of Wisconsin
100 Far Mill Crossing 1117 West Johnson Street

Shelton, Connecticut 06484 Madison, Wisconsin 53562

Sponsor's Project Officer:
Albert Kraus, Ph.D.

Sponsoer's Project No. PES~017
Testing Laboratory Project No. 130

Study Condacted September 12, 1989 teo April 19, 1990

Report prepared by
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SUMMARY

The chemical, MV#2820-01%, was tested for somatic mutagenic
and recombinogenic activity {the induction of aberrant wihg hair
spots) in the multiple wing hair somatic matation and recombination
{SMART! test following tha chrenic feeding exposure of three day

0ld pyosophila melancgaster larvase.

Feediny ¢ontinued for approximately 48 hr. until the larvae
pupated. Wings were removed from adults and the wing hairs were
scored at 400x magnificaticn {phase contrast) for asberrant spots.
Spots are classified in one of three ways: (1) small single spots
exhiibiting either the mwh or flr® phenotype and involving only one
or two cells; (2) large single spots exhibiting either the mwh or
£Ir® phenotype and involving more than 2 cells; or (3} twin spots
censisting of some mwh and some f£1r” cells.

The vesults {(shown below) show no difference in response
between the exposed and contrel groups.

SMALL LARGE TWIN TOTAL
COMPOUND SPOTS SPODTS SPOTS SPOTS

3500 ppm
MV#2820-015

3Q0C ppm
MV£2820-019

25 ppm DMN
{positive
contrel)

+ = positive; - = negative; w = weak positive; { = inconclusive

It is corcluded that the chemical., NV#2820-012%, does not
induce mutations or genetic recombivation in the somatic cells of
Drosgphila pmelanpgaster larvae f£ollowing a chronic feeding
exposure,




Objective of the study

The. purpose of this study was to evaluate the ability of the
test article to exhibit mutagenic or recombinogenic activity

in the somatic cells of Drosophila melanogaster. The wing
hair "SMART", somatic mutation and recombination test, was

used following feeding exposure of larvae that were
approximately 72 hours old.

Chemical identification and characterization

2.1 Test chemical

The test substance is a powder, cream to white in color,
identified by the spongor as MV#2520-019. The stahilitry
of the test article under experimental conditions was not
determined by the testing facility.

Positive contrel chemical

Dinethylnitrosamine (DY) was used, The saaple ‘-as
aliquot 864244, 994X pure, provided by Radian
Corporation, Austin, Texas. It is a vellew liguid and
is water soluble. It is highly toxic and carcinogenic

and is a potent sutagen.
3. Exposures -~ Range-finding and definitive tests

Preliminary toxicity work addressed the range of larvae's
ethanul tolerance between 4% and :0K. A paximum exposure
level of 8% was chosen. Because of the limited =5iubility of
the test article, a paximum exposure df IS00 ppm was used in
the definitive teste. The linit of solubility in pure ethancl
was approximately 40,000 ppm, so dilutions of concentrations
higher than this were deemed to be unacceptably inaccurate.
A% this level escentially ail of the chemical was dissclved.
An exposore range of 1000 ppt to 3500 ppa in incrsments of 500
ppu were used in the definitive tests. A delay in hateh
relative to *hz ethenol! control was abserved for the higher

concentrations in these tests,

Bxposures to the positive control article were done at 25 ppn
{in distilled water) only, since we have shown praviously that
this level is adequate to produce a highly significant

positive result.




5.

Method of administration of ihe chewmical

Virgin females homozygous for mwh (multiple wing hair) were
aged and mated en masse to males heterozygous for the marker
allele flr® (flare} and the balancer chromosone TM3. Ser
{Third Multiple 3, marked with the dominant mutation Serrate}.
Females were allowed to Jay eggs for approximatley 8 hours,
Approximately 72 hours latér, larvae (66-79 hours old} were
collected by washing from the medium #ith 20% RaCl solution.
Exposure vials were made by adding 6§ ml of 8% ethanol,
distilled water, or exposure solution te 1.5 gm Foraula 4-24
Instant Drosocphila Medjum (Carclina Bioleogical Supply).
Larvae were weighed and put into the exposwrs vials., Vialsg
were subsequently kept in an inecubator. For the toxricity
tests, the incubator was maintained at at approximately 23~
24 €, Por the definitive tests, the incubator was maintained
atr 25 - 26 C. Temperature was monitored within the
incubator. Because the larvae generally leave the pedium and
pupate at approximately day & of their life cycle, exposures
ave estimated to have continved for 48 hours. Exposure
related changes in timing of the }ife cycle, however, as well
as st~%“ilitvy of the coupound in the exposure mediut - -uld
either decrease or extend this period.

Genetic testing procedurs

The Drosophils melanogaster stocks used are laboratory lines
cbtained in 1988 from Dr. Alan Katz of Illineis $tate

University at Bloomington, Illincis. The stocks are
transferred weekly and observed for genetic purity,

The culture medium for the stocks is a stand»rd Urosophila
culture medium. The original formvla is described in
Drosophlila Information Service, No. 34, p. 137, 1960. Gur
modified formula is as follows:

4500 ml
Agar 2 g
Molasse= (unsulfured) 500 ml1
Cornmea’ $90 gm
Dried brewer's yeast 200 gm
Propionic acid {(mcld retardant} 312.5 ml
Propionilc acid-resistant live yeast
(sprayed on surface of cooled medium)

Water

The mixture is cooked at 190° F. A log book is maintained
with all deatails of proparatien of each batch of medium,




6, Scoring procedure

Whnen adult flies emerged, they were collected and stored in
70% ethanol. Wings were removed and mounted in Faure's
solution. They were examined at 400x phase contrast and
eccurrences of gutant wing haire {specifically nwh or flr®
phenotypes) were recorded. These were classified in one of
three ways: as (1) twin spots; (2) small single spots
{invelving 1-2 cells); or (3) large single spots (involving
> 2 cells}. Twin spots can only be praduced (except in very
rare clrcumstances) by mitotic recombination between the
centromere and the fir® gene, Foth small and large single
spots can be caused by mutation, deletfan or recombination
between the mwh and flr® genes. (See Figure 1.} Spots were
classified acgcording to the criteria defined ln Graf et. al.,

i964.

7. Results !

7.1 Pata preseatation

Tabies 1 and 2 show the data obtained, represented as the
total number of twin spots, small single spots, and large
single spots noted amwong the nunber of wings scored. No
hisrorical control data are available with this sclvent, but
distilled water data are also presented for comparison {Table

2}.
7.2 Statistical analysis

7

Statistjcal analysis is done by a multi-decisional process
@eveloped specifically for the wing hair SMART test by Prei
and Wuergler, 1988. Statietical analysis is handled by a
computer program provided to us by Dr. FP. Wuergler, Zarich,
named "SMARRT.SMS -~ edition 1.0, 1-Jul-B2". Parameters chosen
inciuded olpha = 0.05 for all endpoints, m = 39 for small
single sparx and total spots and m = 5 for large single spots

and twin spots.




8.

8.

Discussion of results

1 Positive Control

Az can be seen from Table 1, an expusure to 25 ppm DMN
resulted in a significant increase compared to the control for
311 endpoints scored. R total of 12 wings scored was

sufficient for this determination.

8.2 Teast substance

8,

As presepted jn Table 1, no evidence of an increase compared
to the concurrent control was noted for either of the exposure
levels tested for toral spots (small single, large single, and
twin spots combined) or for any single endpoint alone. The
single non-negative result obtained, an inconclusive
evaluation for twin spots following a 3000 ppm expesure to the
test chamical, is almost certainly a result cf the small

bumbers of twin spots obtained.

Table 2 shows the ethanol (8%} control compared the distilled

water contral. There 1s no evidence of an effect of the
salvent for any of the endpoints studjed, Thie is in
agreement with results reported by Graf et. al. {1984} for 10X
ethancl exposure.

Conclusion

No significant increase {alpha = 0.08} lu any endpoint was
observed among those larvae exposed to MV#282u-019. It is
concluded that MV#2820-019, deoes not induce somatic mitations
or genetic recoxbination in the wing cells of Drosophila

pelanogaster following chronic feeding exposure of
approximately 72 hour old larvae.
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10. Data storage

Copies of all raw data will be sent to the spansor along with
this report. The original raw data, data svamaries, slides,
and reports will be kept on file in the testing laboratory.

11. References -

Frei, B, and F.E. Wuergler (1988). Statistical methods to
decide whether mutagenicity test data from Drosophila
assays Iindicate a paositive, negative, or Inconciusive
result. Mutat. Res. 203: 2%7-3DA.

Graf, U., F.E. Wuergler, A.J. Katz, H. Frei, H. Juon, C.B.

' Hall, amd P.G, KXale {1984). Somatic nutation and

reconbination ¢est in Prosophila melanogaster. Environ.
Mutsgen. 6: 1853-188.

12. Compliance

In the conduct of this study. the laboratory adhered to the
Good Laboratory FPractices Regulations for Nonclinical
Leboratory Studies.

13, Perscnnel
In addition to the study director, two Research Speclalists
were involved in the study:

Dana Pnssin
Cavmen Murach

2 varyving number of undergraduate stindents did rountine work.
Training records are on file.
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SUMMARY COF RESULTS OBTAINFD IN THE DROSOPHILA WING SPOT TEST.

TABLE 1.
ANALYZED VS. CONCURRENT CONTROL.

Com- Num- Spots per Wing {Number of Spots) Stat. Diagn.

pound ber
of
wings single single
spots spots
{1-2 cells) (>2 cells)
= 5,00

CONCURRENT CONTROL (ETOH 8%)

312 0.07 {23) £.03 { 8} 0.01 (3)
My#2820-012

3$500ppn 200 0.0 (15)- 0.04 ( 7}~ a.00 (1)- 0.312 ( 23}-

MVy#2820-019

3000ppm 160 0.04 { 6)- 0.03 { 4)- ©.02 (3)i ©0.08 { 13)-

DIMETHYLNITROSAMINE (DMN)*®

25ppn 12 2.58 (31)+ 1.50 {18)+ 0.17 {2)+ 4.25 { 51)}+

*IStatistical diagnosis according to Frei and Wuergler {1988):
+'= ppeitive; - = negative; w = weak positive:; i = inconclusive,
n = mnltiplication factor

Probability levels : alpha = beta = 0.05.

Oune~sided statistical tests.

1. DMN analyzed v’. concurrent distilled water control,




9

TABLE 2. SUMMARY OF RESULTS OBTAIKNED IN THE DROSOPHILA WING SPOT TEST.

ETHANCL (B8%) CONTROL v5, WATER CONTROL.

Com=- Num- Spotes per Wing (Number of Spots) Stat. Diagn. *

pound ber
of
wings single single
spots spots
{1-2 cells) (>2 cells)

ETHANDL CONTROL
312 0.07 (2%5) 0.02 { 8) ¢.03 (2) 0.12 { 34)

DISTILLED WATER CONTROL
200 Q.08 {17)-~ v.02 [ 4)- 0.01 {3} .12 { 24}~

* 3tatistical diagnosis according to Prel and Wuergler {1388):

+ = positive; - = negative; w = weak positive: i = inconclusive.
Probabllity levels: alpba = beta = 0,05.

One-sided statistical tests,




University of Wisconsin-Madison ’

Zoology Research Building

QUALITY ASSURARCE STATEMENT

PROJECT TITLE: o acDadA tsse\'é;m&ae;&er FRBRT RS o M\ Yorze o
seonsoR: Radnardaen - Micks  Tac,

SPONSOR'S STUDY NMBER: gy .y 3

TEST SUBSTANCE: MV ¥ ZR20 - one

STUDY MOMBER: &\ a

X

Quslicy Assurance inspections for the study and/or review of the fin2l repert
of the above referenced project were conducted according te che Stendexd
operacing Procedures of the Quelity Assurance Unit and sccording to the general
vequirewents of the appropriace Good Lshoratory Practice regulstions. Findings
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ZOJLDSY DEPARTMENT, UNIVERSITY OF WISOONSIN
STUDY PEOTOCOL
April, 1989

I. STUDY TITLE
Drosopaila Somstic Mutaticn end Reconbination Test

IX. FROJECT IDENTIFICATION

4. Sponsor’s project number PRODIT (WV? 2820-019)
B. Testing laboratory’s project nucber Fr3 ¢

TII. MaRAGEMINT OF STUDY
A. Sponsor’s nane and sddress

Yicks Research Canter
Rickardson-¥ick, Int..
180 Far Mill Crossing
Shelton, Conmecticut 056484

B, Sponser's project offiver

Christina Gamha-Vitalo, Ph.D.
Staff Toxicologist

€. Testing laboratory’s name and address

Zoclogy Departoent

1117 West Jobason Strest

University of Wirncomsin

Modison, WI 33706
D. 'Study directer

Polly Fouremsn, Ph.D.
E. Queliry Assvrance Officer

Avy Gildertson
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IV, TEST MATERIAL INFORMATION (to be provided by the sponsor)

A, Idenzification Mem Q:Jﬁ‘blq

E. Physical-iherical description

Clream T2 wHITE Piwbef .

. H#Handling precautions

. Purity {iscluding instructions regarding expression of
concentrarion)

':_’2. Units of messurement preferred by spensor
: uJ imt o Last Setudting

satable | D+ & seludle i etuain!
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ne f‘ wrnter
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¥, TEST SYSTEN
A. Desoripricn of test primciples

The wh-f2r SMART essey detects the ocruv-rence of gene
mutetdiens, chrocozome deletipns, mitptic recoenlinztion, and
nondisjenction in the somatic wing cells of the insect Drosophila
melenogaster, Recowbinazion between the mwh and flr oarkers
orodvEes 2 twin apol, 511 other events preduce single Spots.

B, Stocks

The Drosophila melanpgaster stocks to be used are lsboretory
stra2irs developed in F,E. Wurgler's laboratory ju Schwerzenbach.
CR and obieined from A)an Kstz in Bloominpton, I11, WVirgin
ferales to be used in the Pl msting will be collected fror &
"muleiple wing hair' (owh) stock, Pl males will be collected from
e flr fTM3, Ser etock. The "ilare" ({lr) mutstion is homozygous
lethal, so it can only be kept in @ heterozygous condition. Small
spots of homozygous flr cells, however, are not lethal.

C. Coltyure medipm

The culture pedium for the storks as vell as for the Fl
metings, is & standard Drosophila wedium. The original formule is
described in Drosophila Informstion Sevvice, Ne, 34, p. 117, 1960,

(ur wmodified formula is es follows:

Water 4500 ml
Agar . 72 go
Holasses {Crandaa’s unsulivred) A0 ol
Corameal 500 g
Dried trever's yeest 200 go
Propionic acid (pold retsvdant) 12.5 ol
Propioniz ac.d-resistant live yeast
{spreyed on surface of tooled pedium)

The pixture is cookes 8t 190 F. & log dook is sointhined
vith 811 details of preparstion of each batch of wedium,

An mlternative food, Drosophile Instant Medium Formole

4-24 {supplied by Caroline Biological Supply), is useld for larval
exposures snd to grov larvae after they have been collected froo

regular culture medium,




page & of 12

1. TESTING PROCEDUSE
4. Poute of sdrinistretion
The Tovte of administravion will be chcsen, based on:

1, The method or merheds most appropriate for the
chanical, cang’dering Jts phyeical state, solubility, stsbility,
and volatility. o

2. The rovte by which humars might be exposed.
3. The sponsor’s request.

The rovtes of choice are:

1. Chronic lzrvsl feeding. Larvee sre collected and put into
visls containing 1.5 gn Drosophila Instent Medium and 5 w1 of the
exposure solution, An etrempr is made ra put a standard voluwe
and/or weight of larvee in each exposure visl of e given run, hut
laorvae 2re not counted, The larvze mature to the imzgo stage on
the exposure wmixture,

2. Acute larval feeding. Larvae are collecred and put
directly into the exposure solution. The volume is such that the
lgrvze cannot escape from the solution. The exposure tive ss well
85 the exposure corcentrstion can be varied. The exposure
solution con 2ls0 be mixed with cellvlose to provide 2 pore solid
medium, At the end of the specified exposure time, the lervae ere
vashed from the solution and placed on fresh food vials.

3, Inhalation. Larvae sre trepted in zesled hypovisls, The
emount of gas in che viel gnd the duration of exposwvre are
adjusted ss needed, conzidering toxicity, mercesis end othey

effects,
For this study the route of sdwinistration will be:

Ci‘\vm;t lﬁ..-rvu-i’ -Ff(sfﬂ:\j
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E. Spluvbility reets (for liguids and solids)

Peseible salvents, in order of preference, are: waler,
ethyl alcohel, Tweea 80, DMS0 and cowbinaticns of the pbove
stlvents. Dther solverts or cerrjers (e.g. 0il or bdutver) mey be
vsed occesichally.

Poc. solubiliry cay limit the concentrastion of the compound

thet cen be used ro trest the flies, For larvel exposures, fine
s-=pensions of particsls are considered adequate for exposure.

The solvent used in this study vill be choszen based on the
¢hericel information supplied and the results of prelimisery
solubility observetions.

C. Sample preparetion

Far each run, on appropriete series of appoximately 3-10
concentrations will be used. The actwal number will depend on the

compound soludilicy, compound toxicity, instructions frox spenser,

inforcation from previons rums, and the nusiqr of larvee
aveiladle,

1. Chronde larval feeding. Five (S) ol of the chemicel,
including eny other solivent(s) needed to dissolve the shemical,
ere pixed with 1,5 gw Drosophils Instent Food(or welted standard
food.) The concentration recorded will be that of the eriginal

dosing solution,

2. scute larval feeding: Larvae are forced to gvim for a
period of time in & golution of the chemical, pius sny solvent(s)
necessery to dissolve the chemical, Concentrations will be
expressed in tervs of the concentration of the dosing solution per

duretich of exposure (e.g. ppo x hr). A series of exposures
varying ia toncentretion of dosing solution end/or lemgth of

exposure will be prrfovosd.

3. Inbaletion, Tus 35 is edwinistered in pir.
Concentrations ere expressed in concentretion of chexicsl in sir
times the duration of the exposure,




IR I ARAI PN " gt tae e ans o o

D. Toxicity Testing
1
Toxigcity dve to expostre will be estimaied gs B part of
every run by compering the number of itapoes hatched in exposure
vials te the ruber hztehed in centrol vigls. An approxicetels
egusl volume and wedgnt of lervee {or & kopvn fraction of the
control larval velute or veight) «ill be placed in each exposvre

viel,

E, Chrice of exposure concentration(s) to study

The chemical concentration ("dose") that cen be edequately
adrinistered may be limicted by any one or wore of several factors,
nznely solubility. toxicity, or pzletability, As a general rule,
the folloving crirerip will he used to deternine which exposed
flies to analyze for the study:

1) First, snalyze flies collected from the viel with the
highest exposure concentra2tion that produces norssl-sized imagoes
{es defined by the site ¢f control imagoes). Approximately 200 o
200 wingz vilI) be scored from this dose to substantiece a nepative

response, 7These w11 be rovied from more tian one exposure run.
If toxicity is too high to permir erslysis st this dose, the dose
to be enalyzed is that wvith & toxicity sstizsted to bde

ppproximatley 23-30% of the centrol,

2) If the exposure defined in the psragraph shove is
negative, flies from the visl with the next highest exposure
concentration vill be scored, If that vial cannot be vsed, flies
frox the vigl with the next lowest concentration vill be scored,
1s the absence of a clesrly positive resuvlt, a minimun of 30 to
100 fings vill be scored from this exposure level, N

3) At the reguest of the sponsor or at the discretion of the
study director, wings fron other exposuvre levels way be enalyzed. .

4) Other factors to be congidered in the choice of dose to
anglyze are deleyed hetch end estimated toxicity.




H. Genetic test plas
}, The genetiz stheze is shown inm Figure 1.

2. Parental fiieé are ctollected and mated en messe in
botzles. Farents gre put on frech food st approprimte intervals,
To obtain larvae to be uvsed for & test, parents are shaken over to
fresh foed for a tiwed interval, usually 8 hours, Lervae sre
tollected and exposed £t the ege speciffed in the protecol.

The age of larvae to de exposed in this study s5: T& hr

3, Emerging imagoes will be ccllectad st appropriate
intervels, counted, and stored in 70% ethanol. Wings of flies
will be removed and mounted on slides. The wings will be examined
ar 400X magnifjcation {or abave) by 2 trained specialist and
scored for eberrant vimg hairs in¢luding so2ll Eingle spots of owh

end f1r phenotypes, lerge single spots of =< snd Zlr phenotypes,
and rwh ~ £Ir twin spots eccording to the criterion detejled in
Wurgler et ol {19B4),

4, The running time will wsually be 2pproximately 15-20
weeks, See flow chart, Figure 2.

e A e N
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Figure 3,

GENETIC SCHEME FOR SMARY (mwh) ASSAY

.-——f 4 r—-—-é\-

™, Ser_

wh 6

_Tﬂ3 ’ Scr &

The vings of wmeh/ily flfes {phenvtypically Ser+) ere examined
for the presence of nvh spots and wwh-£lr tvin spots,

Descriptian of markers:

flr » flere - B Tecessive chromosome IIY mutetion, homozygous
lethal ,

wwh « wmultiple ving hair ~ 2 recessive chromosome I11 mutation,
homazygous viable

™3 -L a third chroposcme balancer stock

Ser « Serrate - g dominent chrocoseme 113 wutation
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FLOW CHART FOR SMART (mwh) ASSAY

PT , B ,COLL SISC,

E, COLL ,SL.SC,
E , COLLSL SC, DA , REPORT

T 234 56 7T 8 9 111213041514 31718 1%
YZEKS

PT Preliminary Testing
I Exposure of lervae
COL Coliect adults
SL Elide Preparstion .
SC Score slides

DA Dare analysix
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VII. DaATA TO BT COLLECTED

Rezcréed Curinp exposvre: Number of irmegoer emerging from
each exposure vial,
Eerorded during scoring: huzber of wings scored; nuaber of

small single mvh Bpors (size = 1-2); number of lerge s:ngle =vh
spots (size > 2); and nucber of mwh-flr twin spots,

V3il, POSITIVE CONTROLS

for feeding exposures, the pozitive contrel compound will
be dimethylnitrosemine (DN}, e powerful mutegen requiring
metsbolic activation,

For jnhalation experiments, 1,2-didbromoethane (DBE) will be

vsed.

Positive controls may not be run concurrently with all
experiments but will be concurrent with mr lesst one experivent.

IX. ARALYSIS OF SMART DATA

Datz from treated and conrrol wings will be anslyzed according
to methods deszcribed in Fred and Worgler (1988).

X, RECORDS TO BE RETAINED

All original data (or copies, if original is sent to sponsor),
wvicroscope slides, and copies of pld) reperts will be retsired for
not less than five years after cospletion of the study.

XI. GOOD LABORATORY PRACTICE

) ’This study vi11 be conducted according to FDA Geod Leborarery
Practice Regulations (2) CFR 58,)-58.219, 1979),

XII, QUALITY ASSURANCE

An in-houza QA officer cversees quality essurance proredures
in the lgboratory gnd =% Jesired, collebcrates with the sponsor's

Q@ offizer.
X171, ALTERATIONS OF STUDY DESIGN

Alterations of this protocel may de mede as the study
progresses. No changes will be made without coosultation with the
EpONSOT . Any thange wiil be documented end :ign:d by the
sponsor's project officer and the ladorprory's -study directer.




page 1] of 12

A, Interic reports

1f yeqvested, iInterim oral (relephone) reports will be
rade to the sponsor's designated representarive,

B. Fin2l report

Az the terminerion of the study, e final report vhicth
an~ludes the follovirg information will be submitted:

1. Experimental design mnd methods
2. Resulzs
3. Interpretation of the rasults
4. Conclusions

XY, PROPDSED STUDY SCREDLLE

A, Initiation e

Sef'f. 12,

B. Finel repert

Approximately 2! weeks after initietion of study. 2~9-5¢
Gilsws. for extenets & ?IH.'...’N',. hsby f.-,,,,é

XVI, REFERENCES

Gref, I',, F.E, Wurgler, A,J. Ratz, H, FTrei, H. Juon, C.B.
211, end P.G. Kele. (1984) Somatic mutstion and recopbinstion
test in Drosophila melanogaster. Environ. Mutagen. 6:153-184,

Frei, H. end F.E. Wurgler. (1988) Statisricel methods to
decide vhether mutagenicity test data from Drosophila sssays
indicate » positive, negative, or inconclusive resslr, Hutation
Ressarch 203, 297-308,
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RICHARPSOMN-VICKS, US4
DESARTHENT OF PHARMACOLOGY, TORICOLOGY AMD WURAR BAFETI

PROJECT WD, ¢ 5}55

STUDY NO.: PES-M17

CONTROL NO.: 515

INVESTIGATOR: Universiry of Wisconsin, Zoolegy Department

INVESTIGATOR'S STUDY W0.: 130

DATE: September 27, 1989

STUDR: Drosophile Somatic Mutetior snd Recosbivarion Test

REVISION:

The Richsardson—Vicks, U.S8.4, reprecentarive & tbe initisvioc of rhis
ftudy vas Christipa Gezba-Yitalo, 5She bze been replaced ee
Richardcon~Vicks, USA tepresestarive by Albert Kraus, Ph.D, who ic oow
responsible for acceprence of the completed finsl report,

o Y i

Y D DATE

J(‘//Aé»—/\ o fet

RYCrAFRDEON-VICKS, USA REFRESENTATIVE "DATE




STUDY NO:

UNIVERSITY OF WISCONSIN

200LOGY RESEARCHE BUILDING
DROSOPHILA MUTAGENESIS LABORATORY

UW #3130

BPONSOR'S STUDY NQ: P89-017

REVISION:

PROTOCOL AMENDMENTS

Edward Bayer took over as Quality aAssurance Officer on this study
in May, 1990. He replacea Amy Gilbertson,

RFPROVAL

O?"%?Z—A——-—u 7-7-72

“Pollyf Féuramen, Ph.D.
Stu Diractor

Date
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Test Substance
CAS Number:
Identity:

Puriry:
Remarks:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:
Conditions:
Doses:
Remarks:

Results
Result:

Conclusion:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Study Number:
Reference:

131-57-7

Benzophenone-3

100%

Identified as TSIN#T(0899.01

Yes

1981

Modification of Clive, D. and Spector, J.F.S. Laboratory procedure for
assessing specific locus mutations at the TK locus in culture 5178Y Mouse
Lymphoma cells. Mutation Research 31:17-29, 1975.

L5178Y TK+/- Mouse Lymphoma Mutagenicity Assay

-in vitro Mouse lymphoma cells

6.7 — 500 pug/mL.

Complete toxicity was observed in both the nonactivated and S-9 activated
cultures at 500 pg/mL. Tested with and without metabolic activiation (S-9).
After a two day expression period, seven cultures without activation and six
cultures with exogenous metabolic activation were selected for cloning
based on the degree of toxicity. Nonactivated cultures were cloned at 50,
38,28, 21, 16, 12 and 8.9 pg/mL. Activated cultures were cloned at 28, 21,

16, 12, 8.9 and 6.7 pg/mL.

For the non-activated cultures, the two highest clonable cultures exhibited
mutant frequencies which were 2.3 and 2 times greater than that of the
solvent control. For the cultures treated with S-9, the highest dose exhibited
a mutant frequency which was 2-fold greater than the solvent controls.

Under these test conditions, the test material did induce a weak, but
significant increase over background in the mutant frequencies in both the
presence and absence of S-9. This is considered weak because it was
exhibited only in cultures where high toxicity was observed.

003-347-595-7
Procter and Gamble, 1981. Test for Chemical Induction of Mutation in
Mammalian Cells in Culture the L5178Y TK+/- Mouse Lymphoma Assay.

Accession # 25950.




.Jlé E:G MASON RESEARCH INSTITUTE

1590 EASY JEFFEREON STREET, AOCKVILLE, MARYLAND 20852 o TEL. (01) 7704400
for Chemical Induction of Mutation

in Mammalian Cells in Culture
the LS178Y TE+/- Mouse Lymphoma Assay

Sponsor: g?g.rgg;tg;lg?d Gamble Company RECEIVED BY

Tinzinnati, hic 45247
Study wo.: 003=347-595+7 - APR 29 1581
Te: avticle I.D.: T0889,01
Test A*tficle Lot No.: 1 (OPER41/ONS SECTION
Test Article Description; Light Yellow Powder
Storage Conditions: Room Temperature with Desiccation
Date Receiwed: 1/1§5/81
Date Study . .crted: 1/27/81
Date Study rompleted: 8/22/81
W o+ -, 4/24/81

vag . Conrdisater: J. B, Oster, Ph.D.
Th.: Procter and Gamble Company

Sti¢y Director: Paul E. Kixby, Ph.D.
BC:G Mason Research Institute

| Dhoer B Goparctls_4fsafs]

e Rose F. Plzzared Date
Laboratory Mandgei':

U €45 e, Yhaals)

Date Patricia E. Williams Date
Group Leadex

#ﬁé’% /LY T4
Date Richard E. Watlam Date

Data Technician II Bicologist

2 ¢ H-22-Fr E,?&i.@‘mwg-ﬁa&){ma&
e Ji Clafke Date Paula A. Sikora-Ricketts Date

Biolég/i. st Biologist
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N EGzG MASON RESEARCH INSTITUTE

V530 EAST JEFFERSON STREET, AOCKVILLE, MARYLAND 20852 o  TIL. £30% 1202400

QUALITY ASSURANCE UNIT STATEMENT

The L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay has been
divided into a series of critical phascs. Using a xandom
sampling approach, the CAU monitors each of these in process
phases over a series of studies., It examines procedures,
documentation, equipment, etc. to assure that the test is
conducted according to the protocol and in compliance with
the Good Laboratorv Practice Regulations. Findings are
repor ... .~ the stuiy director on the day cf each inspection
an. on the day of the review of the final report.

Le “.1lo-ing are the inspection dates, critical phasges
inspecied and report dates of QAU meonitors of the L5178Y TH+/-~
Mouse Lymphoma Mutagenesis Assay of Study Ro.: 003-347-585-7;
TOBBY.04

DATE OF REPORT SUBMITTED
INSPECT™ ™ CRITICAL PHASES INSPECTED T0 MANACEMENT

1/20/81 Sclukility Determinaticn 1/30/82

172778 °  1nitial Toxicity: Preparation of
0 Cuitures 1/30/81

Dilution of Test Article
Treatrmest of Cultures

/9781 Dilution of Test article & Positive
Controls 2/13/81

Treatment of the Cultures

2/11/81 Cell Dilution & TFT Addition to the
Cloning Flasks 2/13/81

2/23/81 Counting the Plates 2/27/81

T6 assure that the reported results accurately reflect the raw
data of the study and that the final report is in cowpliance
with the GLP's, the final report was reviewed on April 22, 1881.

| ’7:;%;21*>*:_=‘/ﬂi}ﬂ /ﬁgggjﬁihd ?W(;z- «/

Nena S. Karten Date
will Marnager
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summary

Practer and Gamble Company's test article THES5.01
(MRI #595) was tested in the L5178Y TK+/~ Mouse Lymphoma
Mutagenesis Assay with and without metabolic activation by
aroclor induced rat liver S~9%. The cultures treated without
activation were cloned over a range of concentrations which
produced frem i2% to 77% Suspension Growth, and the cultures
receivin~ 5-9 metabrlic activation were cloned over a range
©l c.icentrations which produced from 12% to 93% Suspension Growth.

M« results of the assay indicate that under khese test
conditiong, test article TOB§Y.01 [MRI £595) did induce a
significant increase over background in the mutant frequencies
of test cultrures treated »oth in the presence anf absence of
Aroclor inticed rat liver 5-9.




Introduction

Test article T98B3.01 {MRI §595) was received on January 16,
1981, for testing in the L5178Y TK+/- Mouse Lymphomka Mutagenesis
Assay with and without exogenous metabolic activation by Areoclor
induced rat liver microsomes.

ecrac .. »nl HMethods

The experimental protocol (see Appendix} is a modification
of that described by Clive, D. and Spector, J, F. 5. Laboratory
procedure for assessing specific locus mutations at the TK locus
in culture 5178Y Mouse Lymphoma cells, Mutation Research 31:
17-29, 1975 '

<. Some of the numbers generated by the tcst data,
whether ik is Toxicity, Mutant Freguency, Induced
Mutant Frequenacy, etc., are computed using non-
rounfied numbers, This may, in some instances,
cause what appear te be errcors in calculation if
only the rounded numbers are used when checking
the &ata.

2. A1l of the raw data generated by the assay and
the original final report will ke maintained in
EGaG Magson Reséarch Institute's archives located
in our Rockville, Maryland facilities,

3. The stability of the test article under the
actual experimwental conditions used in this study
was not determined by EGSG Mason.

All test article stock solutions were freshly
prepared immediately before their use in ¢ach
procedure.




Results .

The Initjal Toxicity Test conducted on test article
TOBB3.01l {MRY# 595) indicated threshold levels of complete
toxicity at 500 pg/ml for both the nonactivated and S-9
activated cultures, Based on this data, the test article
was tested in the mutagenesiz assay over a range of
concentrations from S00 uwg/ml to 6.7 ug/ml.,

afre: a twoe dav expression period, seven cultures
vi+hout activation and six cultures with exogencus
w=tduul o activation were selected for cloning based
on their degree of toxicity. ' The noractivated cultures
were cloned at 50, 38, 28, 21, 16, 12 and 8.9 yg/ml. The
cultures receiving exogencus metabolic activation were
cloned «B, 2%, 186, 12, 8.9, and 6.7 pg/ml, The results
of the CJoning Data are presented in Tables 2, 3 and 4 and
*he re' .¢= of the Total Compounéd Toxicity Datea are
preten s . in Tables 5, 6§ and 7. The results ¢f the Cloning

=tz and Yuxicity Data are alsc presented graphically in Figure 1
iwithout activation) and in Pigure 2 (with S$-% activation).

For the nonactivated cultures, the twe highest
clonable cultures exhibited mutant frequencies which were
approximately 2.3 and 2 times éreater than that of the
soilvent control cultures, Both cultures exhibited 11%
Total Growth. The rest of the cultures which were cloned
exhibited mutant freguencies which were not significantly
different than that of the solvert rontrol cultures. The
Total Growth exhibited by the nonactivated cmltures ranged
from 9% <o 773%.

For the cultures treated in conjunction with Induced
rat liver §-9, the highest treated clonable ¢ulture exhibited
a mutart freguency which was two-fold greater than that of
the averaqe mutant freguency of the solvent controls. The




Total Crowth of this culture was 12%, The rest of the
cultures'which were cloned exhibited mutant fregquncies
which were not significantly diffeirent than those of the
solvent controls, The Total Growth exhibited by the 5-9
activated cultures ranged frem 12% to 1023,
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fpa EOH MASON AESELRCH INSTITUTE
7.0 LS178Y TK+/- MOUSE LYMPHOMA MUTAGENESIS ASSAY
INITIAL comounn TOXICITY TEST

On3- 347- 4847 @ui ,‘&a %f 2005 giég o fovo ._.#,f.d.
Study Nuambex Stuody Director s& Range

Tag 8. 0i (rMer” 595 ) DMSO

Test Article Identity Solvent

Componnd Cel) Comcentration (X 1¢°) Suspension Growth
_ mcentration] Day 1 . Day 2 bay 3 Total* % of Control
Withoot | ﬁ?ﬁﬂ#fmﬂ 2003 2.0 2%
@ wentian Sep suatmd 10,003 2.200 2.0 2%
S0 pglmd D45t 2157 59 35%
S mgiomd | (287 |/ G55 4 8%
A [ 32A4. | £6i £l 108,
g sl } 1399 | 1239 5.4 {p9%
\y ohF agdmid 1 280 | £ 23/ 175 163 %
D vewent 1y 2310 | 7208 1ol 1.0
e b iglvent 2 4199 1 [232/ j6.3)
o9 S0 uglnmd y 0.007 | 002D g0 0%
Aeivation | gin uuﬂz f.005 12003 Y b0 0%
el 0.7\ L33 6.4 _37%
Lp mgiml | 0S5 /1 399 1 4 g5+
0.8 wgtind | L1085 | {328 . d 2381,

| 805 aagbed | £092. | 120Y 5.2 29%

WAL AR A A /2.0 JO#2,

l__ﬁglvent 1 /iiny ;X823 f?f{? {53
Solvent 2 froae | A¥aa. 174 J

{Day 1 Conc.) . (Day 2 Conc.} . (pay 3 oone. )
.» Tetal Growth = 75573730 0.3 % 10% 0.3 X 10°

+ Culture Lost
Table Prepared By :,ﬁ ;m féZ%gﬁ'& 2/ (4 /8!
Signatu Date

¥exkbook Page No. "g: Report Page No. -6

Form No. WL-40
12/30/80




Study No, 903 847 595 7

ABOT B/IVYIND
¥ aanjeubrgy -
1AL PAWQIZRYG
SUQTIS [T E]

BU10D BUTAAINS  OT 192 »
] ¥ aIn3eubrc

:dg poaune) sv3etd

71 8l [LAT

? sudages

Ll |54/

T QLIS

T 70| 50| A9 7l | CF97 | 14

F | SE | AEDTBE

/'O~ €0 | TA | SAT | 757 [ 27 T

yre
L7 | S | 5@ |7 er

/' 5°0 097 Vc9s | L7

YRR 7

e o8 % 3797

T T | LG | CH | G | AR | EA7 | 2%

/2 PO | e |G | B8 | TEY/ Iy

or { e (7%

FOT 30 w36 607 [T Tk

CS | b2 | EH
e
TE |3 | LA e

0| 60 | of7 | ol | i [ LE7 | “CF

oS

Ly | &5 ¥

Aauanhaig Anuanbazy

AN
cs.ds—u:u 2 JUVINK

|INTA C [4 T
Zit tdaw [AIRT] T2t aySATHOTOD 3O 'ON

IIvTd
PR

£ z 1 *2und

a3e1d "N 'Y/SeTuUDID) Fo ‘OH | punadwd

UOTICAYIDY OTIOQEIS JUBATES

D

A3T3u9D1 21232a¥ J83L

OCUUq

TN JuamyIadxz A0y Lo AN

-t

jgS05 Vo

NIMI DnxNan.
AYSEY & . NIDULOW VWOHIWRT !

| —

v - —.

(Shes1dw) Io’bgg ol

Iaquny Apn3sS

T L-SLS-LRE-EO0Q

W -

..._ M ﬁmn._ﬂm..u

2. AZSNEHOHVISIU NG .7 Y ISP

e D Eww——

[ AU LA

-

——

—————

Report Page No.

Acrkboak Fage No. 3;2

Form Wp. WI~4}




study wo. 003 347 595 7

18-R0 70 ' pursmy) prrvy
Q%SﬂJﬂﬁimadxrﬁieuaaa4
(w3wg, 3

38¢7 3an3IND

| 1AR POwZ0TA04
susIlpIRated

FLTOV SUTATAINE

S

hO 284 &

143 pajunel meyPIg

Be/ | ey

3 T

5T | 547

T | T aweates

T JUSAT0S |

Tl
5778
77 ) BE7 |
— 70| 897 |
~'G | EST.

€7

e

¥, P

L]

s/

L

o | “S

9/

or

(A

*

< | 9Ll

Lk

LR

22

A

S 5

20| T

G&l

A5

STl 9% | AF

L LT T
auesnK
* paanpuy

Aauvenbazy
»ANEINY

83914
PR

z
Byerg ~5-p/8etuntad 3o -ax

0L 'T4d
fh Taky

L [4 1
a3e1d “HU/2ITHOLOD JO 'ON

- aua
punoduad

{ worapAradyY DITOMAEIIN
BAT] A%d paonpur

XOQUGN Yuawt Iadiey
REELXS

SUBATOS

A3T309pT DTDIIXY I80],

SHE

Y

wld W) jO' L3 e {
2qump Aphis

zeax L2,
wmw,ﬂ\:,. A

Ya
.

L-555-LpE-Eoo

U303 Bur " v D
ANSSY . SINTOVLON VHOHIWZ

SEMRLILSNNE LWL 85,0,
£ DIk,

SN 8 =f¥AL RBLIST
aEaRP

2} Report Page No. 8

Workbook Page No.

Form Yo, Wi~127%




I pLAZIAD +
BITOD SUTAYAXRT (0T 2ed,

axnynrbig) {aq anyeusys)
. Lo Btev e o |

+ -+ -+ 7 TNINT0S |
P -1 of Li or 0..6 { TNAAICS -
ofr [ OF TLT [ O% | 677 | <& | whios
- -+ ‘ —4 I_l —+ Ti/BR § /)

{UaTIBATION YATM) SUBDRIQIUR (R} ZUDQTAYTONTA 21 ¢ |

ﬁ}.ﬁ 26 = Fy; ] oF 57 z in3nios
W.m?o.q LT 92 % r T IREATOS

67 2 . peZ | BB | LBE | Lp 2 Te/THE 5
- Lxe st . 257 | ab! PR SB1 Te/170° T

“{GSTIVATIOV ON) - 83v003 [ 1oousy3 suTXqad

Report Page No. 9

Study ko003 347

22

-

hu".:..m_nﬂwﬂom.ﬁ douanbazg | eyeyg £ z 1 sar1d 3 4 T 114

v pI3NpuL | «3IUNION /) DAY TR "D'A/S2TUDTIDD 3O von | /4 aay jajerd ‘WN/SETUCTOD JO 'ON {8TOT4NY 38T

Workbook Pags

ZDLWAN JUDWT XadXE o308x1q Apnasg aaquny Apnas
[FAN.YY ACAN BN Eh T L-X55-Lfr -E00 |

-

¥iVQ SNINOT
AVSSY SIS 1JLYIOW VROHAINAT 30, ~/~%a ADLTET
QLTSN HONYISIY ¢ 7 Depa e -
v DYgel

&

-

%o, WL-128

Foxm
16,3/60




{u3eQ 9 axneubis
PUBTD @Y 0L BOL e

mm.\ﬂ oy wa 2% L% ..wng S5t Ag powapjaed o 2pxes oo
\ Q@ INI BUOTILTNATERD PUE Al 4 o

001 ,
poapdoxd guTHCE TAROIS TRTUSTS VT LEhEAD woyweduns 1) = IR S .

awu\v\.m _ XY CiT7 ] oYY 7 INGMOS
ST 4T E7E T B

%l ; mE\\QJ« 53
9IE . : . %s:Sl%]
Z¥e | L ARIdd L/ e
% o Aria ;ﬁﬁw

? ' o i ) . .m_JSxG:hw.
n“.“__\ \i.m- 7 3 §
1 _‘c ¢ i Y |rm.=.ﬁ1
14 45 - o%«\ ¢ '? " . wwx..b\ﬁ:.m‘@.
++ +1 $4 V14 7 . y J\f\.?ﬂw;

TaA3UD3 A D VA CBAY | TE33UED A w30l P
1 yInosy butuold y3Irozs Ueyduadsns o aYane 10z

003 847 585 ¥

Report Page No. __ 10

Study Ra.

UDIARATIAY DTTDQeAIH FuUdAL0S A333uspl STATRAN IEDL

UDN CA.HZA s m\u.n‘\u W\ n%

AOQUUN IUSTFIDIRE 20305730 ApMag oquon &Dh3g

Ll i . —/ BT CLFE TEW

Warkbook Page No.

TeTQ ALIDIROL « LY. T
AN STSENWIAN YWOHCUAT d5.. 7. ~ £PNE ALLTST
AL MDY IEDY NOSYSS  -9s D

Oty

g a14deL

Form Na. WL-43




(3 Ban3DuBYs) OUDT) 01 3TXAL TGL we

X7 7 &L . T4 powrogaad Fpfilier TR
TR

= YIn0iD &
peavdald seIqQul !

{ frel T ININTO8

ey e —

IM ! SH 13 R TR

VLE | 768 %ol | PSS

Study No. 008 347 598 ¥

v B ITA %t | C 9
\au mvw\ R.m.x\ y .wv\m» & .M..\
%98 | #ol7 HTL | 5

Gl | B ZLE 1.3

LTl | Kol %7 77°

o +H ]| T AV

ey

gy

Lt T+ ++ ux_%

AYINGID | 10XIUBD y D A COAY | TOIINE) RLETIE | YOTIMA3UBDLOY
HAna1D Buprotn HInoad vorsuwdEng U/ 0 PIFTIIV ABAL

UOIIBATZIDY STTOQEIUR IUDAYOES AQFIVOPL ATDFALY A5DL
B=5 ROATT 19U DIoSnpUT QHIQ. IR0 FL
Zaqun) IuswyIadxg 20100230 Apnas Jaqunw Apnag

¥orkbuok Page NO. 3:2 Reprt Page No. 11

JOTEE Zole s el A 7 1 1

wiva £XIDIXCL QNDOR. D 17LuL
Ko SSY 3LLINIOUIAR YWORAMAT ISR ~/+1 1 RBLTGT

AU HDRVIETE AT Y w2
9 IC .




, BUG[3 03 DYKAL O0L ++
3807 3IN3INT

ROTD BUTUSTS 31 (W3A070 USTSUAIERs 1y = HeiD ® »

(3 3, _S8INWUBLS) N

\c%ﬁ;w.v&%“ &9 pawroyred suoTieTnaTed pue paxwndsad a3Tqeyr o
+ * ¥ +.j QLE'C t JOLY T IN3AT0S
76 /9 BI5T7 1°Ce67 T INGNI0S
72 “ir 3 . JOT | GTA O TR/BRg €
%z £y P24 Sb/ 'V Tw/bng L

Na. 12

++

{UDTIEATIOY YITH]  wuddeayiue(w)zusqriylawid 2T'L
{ 3b { 76/ Les'y 2577 Z LNEAI0S
FatTLt (47 7077 T INGATOS
#EL S5 YA ¥ \:\No 7 £ip'? Ta/Tr .o.

A i %l 7' OS6 07 | 0% LGRS

{UOTIBATIYY ON)  Bavun3insaueylawtiyil

Report Par

Study No.

w35

TOXAIUOD L | "O'A *Say | T0aju0y ¥ TR3a) € Keg z deg ¥ Aea UOTIRIFUSINOD
YImeIg SUTUOT] IMOID LOTFUAZSNS ™=/ 22 o097 X UGT3IBIJUIDUOD TTID punodws)d

Workbac..

"ON Juadtiadxy 0. L gl
/856¢ AR, T

lsquny Apnag

LS5 -LRE-CO7

U0 ALIDIXOL QNI {07 ivaod
Z¥S5Y SYSAM WYINW VROHIWA ~ © W =/+%0 X8LT87

Form Ne. WL~130

3/2/8

L BT .




Ta/bl (10°60003.]
01

% ocemm w desest

=

(=3
-

MNoATAROS ,orfmmﬁau IRIAW QIDNART

ool ) TdAININ
N AT Tl




Te/B4 [1D°69808]
0T 8

(=4
*
o]

4 v a—————

SIONIMAS |, 0T/ONIN0EEA IRVIIH QINANIT

QL6Y QY Ty UPN O MISSY © T adNIN ¥

BNGVAINIG @'Y £3T3A2 ¢u DI 2...5( Lila pig s 13




Discussion

The test article appears to have indoced a weak positive

responge in celtures treated both in the presence and absence
©f Aroclor induged rat liver $~9, The response is considered
t0 be weak bhecause only cultwres which wsre treated with
highly toxic doses of the test article exhibited mutant
fregquencies which were two-fold greater than bhackqround,

“r both the .resence and absence of exoaencus metabolip
~:eivation, the two-fold increase was observed in cultures
nich exhibited 11-12% Total Growth., The cultures havino
areatar than 128 Total Arowth exhibited mutant freguencies
which were within the range of the mutant freguencies of the
solvent controls,




Conclusion
——

Procter and Gamble Company's test article THE89.01
{MRI# 595) was tested in the L5178% TH+/- llouse Lymphoma
Mutagenesis Assay in the oresence and absence of Aroclor

ipduced rat liver 5-9. A weak positive response was

observed under both conditions,
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THE PROCTER & GAMPLE COMPANTY

XIsaue Date: Sepregber 15, 1580
Supersedes lssue Dated: January 1, 1980

Test Substance Tdentification wumber (TSTN) 4_J O88T.DI 3Wb T(B90.0¢

Diviaional Hequest'Document Number [(DRD} i_f,!; 1&212

Sppnsop: The Procter & Ganble Cozpany
T{neinnati, Ohie

o3 2e7-TI5y

= iant FaglliLy: BG&G Hason Researsh Institute Study #o23- I¥Fo2¢; 7
f.v be (ul'ou 0 by 1530 E. Jefferson Str:er. (To be filled in by
Operations Section) Rockville, Maryland 20852 Teating Facility)

To determine the potential of a chemrical compound to
induce mutations a; /_t_.he thywidine kinase {Tg) iocus of
cultured 15178 TK’’" pouse lymphoma cells.'* <* 2

Th 15178¥/1K*’" mouse lymphoma cells clome 3.7.2C ia
the system of choice die to the amount of batkground
data svailable,

IR YITRO with and without mebabolic activation.
Route apecified by vesc procedure.

Rec;ipt of and/or preparation and storzge of LS178%/
TX"’" mouse lymphopa cell cultures, 5-5, and
reatrictive medium, Pocuwentaticn of test substance
praparation, preparatioen of cells, preparation of S-9
nix, dosing, washing, cell couot, eloning, colany
counts, and sizing. Irclude any other records that
would be required to racenstruct the study and
demonstrate ajherence to protogol.

Protocsl - Page 1 of 11




THME PROCTER & GAMBLE COMPANY

Insue Date: September 15, 1980

Jeat Substance(s)
DRD —Deseription Expiration

ZSIN 4 Mugber Solor Ehysical Forg
70899.01 T4 1800 Light Yelow — Guuder 1mle2

T08%0.0! Th 1807 Li(j i Yeflow ;’%m’;?(‘ /B ,f'.?o’l_

Storage Copcitiona: (Check one)

L+! Rodor tempesratuze [ } Refpigerator [ 1 Freezer
( ] other

Hazardg: {Check one)

[J1 None k. «.. Take ordinary precauti'ons in handling.
[ ] as fol) +3:

Fasehid wis rugtions:  {Chesk one)

v }» Hon®
' A8 follows:

¥ehicles in order of preference

I J water or FDP‘
[ JJ DMSO
{1 Ecom 10890.0]

[ ] Acetone
1 Other‘!mmﬁ- i—n] 7088901

i i
Solubilityl 0 i FIOH]  DA0E in N-me“a{pdrwﬂoxe oR
3% To,':.-ene

Unless the solubility propertiss of the test subdstance
are provided by the Sponsor ar the solubility
properties are available from another source, a
suitable sclvent must be found for the test substance
pricr to texting wsing the Standard Operating
Procedures of the Test Faellity.

#See Appendix 1 for sbbre “wtions and nloasary of ferms.

Protocol - Page 2 of 11
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issue Pate: Bepteaber 15, 1930

The preferred aolvents, ip order of preference, are
water (or F_ o), dlwethyl-sulfoxide, ethanol, and
acetone. A0y other solvent which shows no toxlc effect
to the L5178Y cells and 0 significant inerease io
background autation freguency at the levels used is
iccepiable subject to approval by the Sponsor.

Positive controls snd other cheticals to be used for
teating will be purchaszed from @ commsrelal acurce or
obtained from the Spansor, {hemicals are atored
aceording to the recomuendatiens of the commercial
supplier or Sponsor. After completicn of the aasay,
unused compercially obiained ohemicals Day be maved for
future use, Excess chemicals obtained frem a Sponsor,
however, will be either returned or discarded at the
disoretion nf the Sponsor, '

A1l aclutions of the test anbstanee are prepared fresh
on the day of the test. Doases ara closen on the basis

ef the toxicity test described im Toxicity Test
Section, A complete mutagenicity assay conaiats of at
- 1:a3t five cloned doses of the test substance (aee
- wutagenicity test below for ceriteria used for selsgetion
of doses to te cloned) and & sclvent cortrol al) tested
with and without activation, & positive control of
sthyl wethanesulfonate (EMS), a mutagen that does not
reguire activation, ond a posivive control either of
2-acetylaminofivorene (2-AAF), 7,12 digethyl
bvenzanthracene {DMEA), or benzo(a)pyrene (Bap),
mutagens that reguire metadbolic zctivation with an
5~8 fractict obialned from the livers of redents
indueed with a chemical such as droclor. In some
spacial cases the 5-9 fraction used will de obtaiped
from the livers of uninduced rodents, In thess cases,
the positive ¢control used will dbe dimethylmitrosamine
{DMN). Al dosing solutions wiil be prepared as 100X
copeentrated stock sclutions.,

[ ] Other, specify:

Protocol - Page 3 of 11




THE PROCTER & GAMBLE COMPANY

. . ‘ ' Isaue Date: Sepiember 15, 1980

Dosage Level (Cont'd): HNote

A concentration analysis of the test substance -
vebicle mixture{s) will [ J; will not /] be required.

If a concentration anzlysis is required:

[ ) Prepare a sufficient quentity of the mest
concentrated tes?: pubstance ~ vehicle mixture(s)
B¢ that a portion can be returned to the Sponsor’s
Divisional Toxicologist.

Shivelag Instructions

Send approximately ______gl. Send [ ] frozen;
{ ) under smbient conditions; [ ] other

Analyze the test substance - vehicle mixture(s)
for test substance contentration using the
analytical method in Appendix .

Ig_.-' e ,,;ugn. Irdividual cultures end cloring plates are to be
fontified according to the Standard Operating
Procedures of the Test Facllity.

Ject sruvsin L51781'ITK+/-, clone 3.7.2C pouse lyxphoma callas
obtained from D. Clive, Research Triangle Park, N, c.,

Burroughs-Welldowe Co.

Frozen stocks of the L5178Y clone 3.7.2C cells are
prepared and maintained in a liquid nitrogen {reecer
aceprding to the Standard Operating Procedures of the
Test Facility.

Cell Ling

Tne T"'" clone 3.7.2C LS1TBY cell line is maintained
as growing suspension cultures according to tae
Standard Operating Procedures of the Test Faeility.
The pegium used is Fischer's Medium for Leukemic Cells
of Mice containing approximately 0% [v/v} horse serum
and supplemented ascording to tbe Standzrd Operating
Procedures of the Test Facility. Medium mey be
obtajned from a gsuitable commercial aupplier as e
powder, or X or 10X liquid.

Pr .ocul - Page L of 11
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THE PROCIER & GAMPLE TOMPANY

. Tasue Date: Seprembder 15, 1580

Lell Line {Cont’d)

Ceg}g are periodically csleansed free of spontaneous
TK putants by treatment of stock cultures with
THMG seeording to the §;§ndard Operating Procedures of
the Teat Facility. 1K cella are zensitive to the
toxic effects of amethotrexate in the presense of !
exogenous thymig;ge, hypoxanthine and glycine (THMG
treatzent). TK calls, however, are not killed by

THMG treatment since they can vse the exogenoua
thymidine, hypoxanthine, and glyeipne (THG) to over-
come the block to folate metabollism imposed by the
methotrexate, Cultures ulsed for the sssay are cleansed
within the two week period prior to initiation of the
project.

Preparation of ihe Micreosopal Enzyme (85-9)
Meipbolic Activation Svatem

Een-Induced 3-89 Fraction

A liver microsomal enzyme {S-9) activation sygigm 13
employed in this assay Yo detect promutzgens.”’  S-9
15 prepared by the homogenization of dinced livers from
pormercially obtained male, Sprague-Dawley rata {(200-
275 grus) according to the Standard Operating Procedures
of the Test Facility. The liver is homogenized in a
mixture consisting of one part liver in gms wei weight
to three parts solvent in ml. (either 0.75N ECl or
0.25 M sucrose according to the Standard Cperating
Propedures of the Test Facility).

Aliguots of the 5-9 are stored frozen below -70°C until
paad. )

Induzed S-9 Fragtion

Induced S-9Y fraction is prepared froam rats given a
gingle intraperitoneal injection of a polychlerinated
biphenyl {Arceler) in corn oil rlve days prior te
gacrifice. The stendard dose of Aroclor is 500 mg/kg
body weight. The iroclor used for injection way be
either 3 2:1 mixture of Aroclor 1282:Arocler 1258 or
Arcelor 1254 alone according to the Standard Operating
Procedures of the Test Facility.

. In eddition te limitations impozed dy the solubility
of a substance, the levels at which it can be tested
for mutsgenicity are determined by its toxie effect on
L51T8Y cells. 83 3 result the toxicity of a compound
1: firat tested over a wide range of concentrations.

Protocol -~ Page 5 of 11
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THE PROCTER & GANILE COMPANY

m

lssue Date: September 15, 1980

Toxicity Jest [(Cont'dl: Toxicity is measured by the ability of a given dose of

substance to inhibit the suvspension growth of treated
cultures, The method and length of exposure of cells
te chesieal apd incubation conditions are similar to
those used in the Mutagenicity Test Section. The exact
procedure is conducted according to the Standard
Operating Frocedures of the Test Facility,

Trom the informatior chtained in the toxicity test, the
doses of substance o be tested in the mitagenicity
test are determined. Hased on the resulis of the
toxicity test, the highesy dose of test chemical to be
used in the sutagenicity test is chosen (o give sub-
stantizl or complete toxicity relative to the solvent
oontrol, Within the limits.of predictability of the
toxicity test, subsequent doses are chosen o span the
range of relative toxicity to a level where 1ittle ¢r
no relative toxic effect is observed.

=9, Mix (Mesabolic Actiyation Svatem)

Prior to dosing the celis $-8 mix will be prepared by
combining 5-9 {fraction with 2 neutralized solution of
BADP and sodiuw lsocitrate. The final concentrations
01 euch coupoment in the culcures during treatmant are
100 wi/wl 5-9, 2.4 wg/ml NADP, 2nd 4.5 mg/ml sodiun
isocitrate in ?DP' Alternatively, tte aroust of

any given batch of S-9 liver fraction used way be
determined frop its protein concentration, or the
amount required to elicit z stazndard response in a
putagenecity test with a poaftive control chemical
according o the Standerd Operaztiug Procedures of the
Test Facility., The S-9 mix will be prepsred shortly
before use from freshly thewed 5~9 fraction., Uouzed
portions should be discarded at the end of the day.

Dogine, gxpression Grovib zpg Clopiog of fells

Each sample uig;‘bc prepared for dosing by transferring
o ml L51T8Y/TK clone 3,7.2C cells at a concentra-
tion of 1 X 10° cells/mi to 2 labeled, sterile 50 md
centrifuge tube or T25 tissue culture flask. Tour ml
of F p Sre then added to e2ch s2uple tO b2 tested
w1th3%t metabolic activation, and ¥ ml of the S-9 mix
to each sample to be tested with metabolic zetivation.
Each sample is mixed gently and 0,1 pl of the 100X
concentrated dose oi test substance, solvent, or
positive contrel chemical is added. Any major change
1- oH (by color change of phenol red in culture medium)
Cag. ' hv addi‘4on of the test cut “ance 1t noted, and

Protocol - Page & of 11
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THE PROCTER & GAMBLE COMPANY

. Issue Date: September 15, 1980
HMutsgeniodky Test |
fCont'd): Dosing, Expression Growth aud Cloning of Lells {Cont'd)

the pH i3 quickly brought back to approxioate neutral-
ity (norpal red-orange eclor of meditim) by dropwise
addition of 0.5-1.58 NaCOH or HCl.- Each pample vessel

ia than gasaed wvith 5% ODa-iu-air, aealed and
incubated at 37 = 0.5°C ofi a roller drum {centrifuge
tube) or gyrotory shaker {tiasue culture flask) for
Tour hours., The cell sapples are then centrifuged, the
supernatant discarded and the cells wadhed twice with
fresh F . The cells ara then resuspendeg in F1 s

at & concentration of approximately 3 X 10 59&1139&1,
based on the origingl ¢el} number of 6 X 10 per
oulture pricr to treatment with chamical, and a)l
pamples incubated as descrided ebove for a two or

three day expression period according to the Standard
Operating Procedures of the Test Faeility. During the
expresaion period, the cell concentration issdetmined
daily and all cultures are diluted to 3 X 107¢ells/ml,
if necessary, in order to keep the oells in an active
state of growth.

At the end of the expression period, doses are chosen
fur cloning based an the relative toxicity shown during
" t.s mxpresszion neriod. In general, dose levels which
- exhibit from 10 to 90F relative growth inhibition dwr-
ing the expression period are chosen for tleoning.
However, if that level of toxicity i3 not achieved
within the solubility limits of the compound, then
dose(s) showing leas than 10% iohibition may be cloned.
Doze levels showing greater than 903 growtk inhibition
will not be cloned. A portion of each culture is
centrifuged and resuspended in l“1 « The appropriate
dilutions are then made and a3 porﬁon of each sample 13
plated on petrl dishes in soft agar medium with and
without the selective agent, TFT according to the
Standard Qperating Procedores of the geat Facility.
Three dishes of each =ample at 1 x 10" cells/plate

are prepared in TT wedium. Threse dishes of each
sample at an estimated cell nuxcber fram 100.200
cella/plate are prepared io cloning madiun without
selective agent. 411 petri dishes are then incubated
at 37.0 0.5°C for 10-94 days to sllow colonies to
form from individuval ¢ells. At the end of this tiwme,
the number of colonies oh each plate is counted. The
number of viable cells {survivors) criginally placed om
.. tne plates containing the TFT sediux is determined from
the nurher of colonies in dishes con}amins the pon=-
~elective pedium. The mumber of TK™ ™ mutants is

ue. “ined f,n the number of co’~nles in dishes
contalr . oo TP menium.

-2€- Protocol - Page 7 of 13
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THE PROCTER § GAMBLE COMPANY
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Issye Date: Seprember 15, 1980

If it becomes necesdary to change the approved
protocol, verbal agreement tO make this change shonld
be made between the Study Director and the Sponsor. is
Boct as practical, this change and the reaszeons for it
should be put in writing and signed by both the Study
Director and the Sponsor's Divisional Toxicolegist.
This doouzent $3 then attached to the protocol as ap
addendum.

Tha raw data are reported for each negative and
positive control and each dose of substance. Haw data
conalat of dose preparation information, the daily cell
concentrations, the nuxber of viadble, colony-forming
cells on each ‘petri dish containing non-melective
medium, and the puzber of IFT-resistant colony-forming
cells on each dish. A mutation frequency (the number
of TFT-resistant colohy-forming cells per unit
survivor} and the feld increase in mutetion frequency
relative to the solvent conirel is deterwioed for each
sample, The induced mutation fregueney, the mutation
frequency of eack sapple minus the spontaneous mutation
freyuenny shown in the solvent controls may also be
determined. In addition to the mutetion frequencies,
the percent survival relative to the control is
reported for each sample for botk the expresston period
g-owth in suspension and the overall growith {tha
relative suspension growih corrected for viability as
determined by the plating efficiency in non=-gelective

medium} .

Reaults of each test are considered independently, but

in order to be consideresd a valid test, the spoplaneous
mutation frequencies observed for the negatgva contreols
should be no higher than 15¢ mutanta per 10 survivors.

In adaition, the wutation freguencies observed for the

positive centrols should fall within acceptable ranges

&3 determined by a developing historical dase,

Eipnal Regort

A report of the resulte wiil be prepared for this study
by the contract laboretory witkin 30 .days frem the
sonpletion of the study. 7The report will include, but
not be limited to, the following:

1. Name an¢ addresa of the facvility perforaing the
srody and the dates on which the atudy was
jinitiated and coopleted.

Objectives az stated in the approved protocol, and
ne. T*A0g L, to the original p .cocol.

5 Protocol - Page 8 of 11
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Iasuve Date: September 15, 1980

Ripzl Repert iCopxld)

3.
ul

5.

6.

1.
8.

A detailed description of all methods used.

Statistical methods employed for analyslis of the
data, il any. ) )

Deviations frem the Test Facility’s Standard
Operating Proceduren or the spproved protocol.

A sumpary of the results as they relate to the
study's objective.

The lacation where all raw datz wiil be stored.

The daily cell concentrations, all colany
counts, and results of caleulations,

This report shall conform to all requirements outlined
in Section 54,185, Subpart J, Good Laboratory
Practices Regulations.

: q (% -
ol TR D A OE_:?

A

Pivisiomal Toxicolegist

f I 'f
hate s-orpoved by Spensorts Divisional Toxicologist elf"'{'?l'(? 0

Proposed Starting Date: _3&:“,4“__.0 22,098

Proposed Coznletion Date: _Ynase A

\?,.lq.%"'

{Final Report Avallabla)

)To be completed
)by the Teat

Beudy Director:_ _@..-«g ’.‘ ;(LA'QA_1 YFacility

Date: //M( "

)

¥ 4

Study Cost: 2,000

}
}
)
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THE PEDCTUER § GAMBLE COMPANY Pmcm - APPENDIX 1§

. ' Abbreviations and Gloasary ol Terms: ’

1. 2-AAF 2-acetyleminofiuorene

2. BU4AR ~ bremodeoxyuridine

3. Cloning wediun- Fischer's Medium for Levkemic Cells of Mice supplemented
23 described below for T, and with approximately 203
{v/v} horse serun and 0.%5-0.3?& ooble agar aceordicg to
the Standard Operating Procedures of tbe Teat Facility

dimethylnitrosamine
diwsthylaulfoxi&e

sthyl methanezul fonate

FPischer's Medfum for Leukemis Cells of Mice supplemented
with sodium pyruvate, Pluroniec F63, and peniecillin-
streptomyein aceording to the Standard Operating
Procedures of the Teat Facility

F‘IOP FOP plus approximstely 108 {(v/v) borse serum

Gaasing, Replatement of the alr in a culture vessel with SY €0~
in-air by purging with Doznair oixture

AR - f-plcotinamide adenine dinuclectide phosphate

seleztive cloning

medium = {loning mediuw containing TFY aceording to the Standard
Oparating Procedures of the Test Facility

5-9 The superpnatant obtained by centrifugetion ¢f a bhomo-

genate of liver at 5000 X g avcording o the Standard
Qperating Procedures of the Test Facility

trifluorcthymidine

thymidine kinoze

Protocol - Page 10 of 11
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Teut Avrfcle Name (should agree with DRD)

—.—Denzophenong=1 i
Meking Notebook Ref. (with Plant Productien Code if appiicable)  WTBOS59-108
Date Made NA Made by BASF Wyandotte Lab NA
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Test Substance
CAS Number:
Identity:

Purity:
Remarks:

Method
GLP:
Report/Study Year:

Method/Guideline Followed:

Test Type:

Species:

Strain:

Sex:

Route of administration:
Exposure period:
Daoses:

Remarks:

Results
Result:

Remarks:

Data Quality
Reliability (Klimisch):

Reference
Laboratory Study Number:
Reference:

131-57-7

Benzophenone-3

100%

ldentified as MV# 2820-019 and Spectra-Sorb UV-9

Yes

1990

Not indicated

in Vivo Cytogenetics
Rats

-Sprague-Dawley

Male and female

Oral gavage

Up to 5 days.

Acute: Single gavage administration of 0.5, 1.67 or 5 g/kg body weight
Subchronic: five daily gavage administrations of 5 g/kg body weight.
Bone marrow cells, arrested in metaphase and collected 8 and 12 hours after
a single treatment and 12 hours after the last of five daily treatments, were
examined microscopically for chromosome aberrations. The bone marrow
harvest times were selected according to findings of the cell cycle kinetic
study to assure analysis of post-treatment, first-division metaphase cells.
Study design included positive (cyclophosphamide) and negative (water)
controls. Cell cycle kinetic study involved 3 male animals / group.
Cytogenetic study involved 10 male and 10 female animals / group.

No statistically significant increase in the percentage of aberrant cells were
observed in the test article treated groups, regardless of sex or treatment
regimen. The test material was negative in the rat bone marrow
cytogenicity study under the conditions of this study

_Responses of positive and negative controls were appropriate.

T8880.105
Microbiological Associates, Inc. Cytogenicity Study Rat Bone Marrow In-
Vivo of MV# 2820-019, P89-018, Accession #36648
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STATEMENT OF COMPLIANCE

To the best of my knowledge, TB880.105, Cytogenicity Study - Rat
Bone Marrow In-Vivo, was conducted in cecmpliance with the Googd
Laporatory Practice Regulations ag published in 21 CFR 58, 46 CFR
160 and 40 CFR 792 in all matexial aspects with the following
recervations:

The identity, strength, purity and composgition or othex
characteristics to define the test or control substance
have not been determined by the testing facility
(Section 105 (a}).

The stability of the test or control substance undex
the test cordditions has not been determined by the
testing facllity and is not included in the final
report (Bactions 105 (a) and (b) and 185 {a) (5)).

Analyses to deterzine the uniformity, concantration, or
stability of the test or contral aixtures were not
performed by the testing facility (Section 113 (a)).

A \,\)-J-Z___
Donalé L. Putman, Ph.D.
Study Director

e KBA Stwiy T¥380.105
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QUALITY AZFURANCE STATEMENT

. Study Title: CYTOGEWICITY STUDY
RAT BONR MARROW IN-VIVO

Btudy Mumber: T3880.105

Study Director: Donald L. Putsan, Ph.D.
Initiation Date: 83709713

Review Coumpleted Date: 50/02/20

Thie study has been divided into a series of phases. Using a
random zampling approach, Quality Assurance monitors each of
these phases over a series of studies. Procedures, documenta-
tion, syquipment, etc., are examined in order to assure that the
study is perforwed in accordance with the U.S. FDA Good
Laboratory Practlce regulatjons (21CFRS58), the U.5. EPA GLPs
{40CFR792 and 40CFR160), and the OECD guidelines and to assure
that the study iz conducted according to the protocol.

The following are the inspection dates, phases inspected, and
veport datez of QA inspections of the study.

. INSPECT ON 89/09/14 - 83/09/14,TC STUDY DIR 8%9/05/14,TC MGMT 89,/08/1¢
PHASES: PROTOCOL REVIEW

INSPECT ON 89/10/17 - 89/10/17,70 STUDY DIR 89/10/18,TO MCNT 89%/10/20
PHASES: RANDOMIZATION

INSPECT ON 89/12/20 - @9/12/22,TO STUDY DIR 89/12/22,T0 MGMT &9/12/28
PHASES: DRAFT REPORT

INSPECT ON 90/02/20 - 90/02/20,TC STUDY DIR 90/02/20,T0C MGMT 90,02/20
PHASES: DRAFT REPORT TO FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflact the raw data
of the study.

Ji%?\l:ctzJ&kggf4ewhv 2fa¢ Mo
Quality/ Assurancs Data

RA/QA Department

Hicrobiological Associatss, Inc.




CYTOGENICITY STUDY ~ RAT BONE KARROW IN-VIVO
. FINAL REPORT
Test Articie I;D.z MVE 2820-015
pivisional Reguest Docupent Ho.: PS9-01lR
¥BA Study No.: Te330.1¢5
Test Article lﬁescription: Cream to white powder
furity: Not listed

storage Copditions: Room tamperature:
Protected frem light and humidity

Date Samplas Received: 8-30~-89 and 10-13-89
Initiation Date: @-13-89
Sponsor: The Procter and Gamble Company

P.0., Box 39175
Cincinnati, chio ¢5247

Authorized Representative: Christina Gamba-Vitalo

5221 River Road
Bethesda, Maryvland 20816

Testing Facility: MICRCBICLOGICAL ASSOCIATES, INC.

Study Dizector: "t).#.ho.s{;lac;-ﬂ
bonaid L. Putman, Ph.D.

Lab Supervisor: : E;';’WWL—""

es M. Melhorn, B.S.

Biologist: A -Cau
Jarnifdy a. Jenningsy B.5.

Cytogeneticist: WP T VPR P L%’m
Williap P. Hash, Ph.D.

cytogeneticist: ADdacr Dant L DO
Hesed P. Nash, PK.D.
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SUMMARY

Male and fomale Sprague-Dawley rats were dosed with MV
2820-01% by z aingla gavage administration of 0.5, 1.67 or S gn/kg '
body weight as wel) as by five daily gavage adminigtracione of
& gm/kg bhody weight. The acute and =ubchronic doee laveis were
established by the Sponsor based obh existing toxicity data, Bone
marrow calls, arrested in metaphase and collected 8 and 12 hours
after a single treatment and 212 hours after the last of five daily
treatments, werg examined microgscopically for chronossme
aberrations. The bone marrow harvest times wara sslected
according to the findings of the cell cycle kinetic study in order
to assure analysis of post-treatment, first-division metaphase
colls. No statistically significant increases in percentage of
aberrant cells were cbserved in the test article treated groups,
regardless of sex or treatment regimen. The results of the assay
indicate that, undar the conditions described in this report, MvVi
2820-019 was negative in the rat bone marrow cytogenicity study.

@ MBA Study T8880.105

MICROBIOLOGICAL
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LNTRODUCTION

Cytogenetic analysis of rodent Bone maxrzow cells provides a
valuable technique for evaluation of mutaganic potential basad
upon the direct cbsarvaticn and classificatizn of chemical=induced
abervaticns. These aberrstions result from a variety of DRA
lesions which lead to helix alterations or to interference with
DHA raplication. Alteration <f the chromossme tumber and
structure in scmatic cells i= implicated in the production of
tumors in experipental animals and man and is cicsely linked to
the appearance of gshetic disorders.

EUREQSE

The purpose of thie study ig to &valuate the clastogenic
potential of the test article administersd in vivo as manifested
by induced chromcsomal aberrations in bone marrow celis of
rodents.

TEST ARTICLE CHARACTERIZATION

The test articlie, MV 2820-019, wag roceived by
Micrabiclogical Associates, Inc. on :0~13~89 and was assigned the
code number TE380. The test article was ¢haracterized by the
Sponsor as a cyeam to white powder which should ba stored at room
temparature, with an expiration date of 27-31-90.

Upon receipt, the test article was described ae an off-white
to pals yellow powder and was stored at room temparature under
desiccation in the dark, At the time of use, the test article was
=zuapended in corn oil, lot JUN19%0T cbtained from Glant Fuod
Company, at a concentration of 500 mg/ml for use ag the high
dosing solutien. The stability of the test article under tha
experimental conditions was not determined by Microbiclogical
Associates, Inc. An aliquot of the most concentrated dosing
solution was sent to the Sponsor for chenical analycis.

Cyclophosphamida (CP, CaAS Ko, 6055-19-2), lot 57P-015%, was
obtained from Signma Chemical Company, St. Loulis, MO, and was
dissolved in sterile distllled water at a concentration of 4 mg/ml
for use as the pogitive control,

MBA Study T8880.105
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BAZERIALS AND METHODS

daterials

Apimals: Sprague-Dawlay Rats,
Malas, 286-312 ams at desing for cell cycle kinetics
Males, 269-337 grs at dosing for cytogenetics
Females, 185-229 gmg at dosing for cytoganatics
8-10 weeks old upoen receipt
Harlan Sprague Dawley, Inc.
Frederick, Haryland

Materials: Hank’s baldlanced salt solution [HBSS)
Colchicine, ©.25 »yg/ml in HBSS
Potasgium chloride, 0.078 M
Hethanol:acetic acid fixative
Carbor dioxide
Giemsa stain
Parmount
Glass slides and coverslips
Screv-capped centrifuge tubea
Pipattes, assorted sizas

Chemicals: Carrier vehicle for test article (corn oil)
Cyclophosphamide {CP)
2'-5'=Bronedenxyuridine (Brdu)

Methodg

The assay was copducted according to the methodology
dascribed in detail in the protecol {Appendix I} with the
fallewing deviations: group nean body welghts Qiffered by hore
than I grams at the tine of doze administration., The following
deviations from atandard operating procadures were documented in
the raw data: animal scale was calibrated using standard weights
of 100 and 200 gms but not 500 gwms: ralativa humidity of the
animal xoom deviated from the acceptakble range on saveral
cccasions.

al ) (1 a

Tha mitotic index, parcent polypleid and percent
endoreduplicated ¢ells, and totsl number and types of aberrations
found for each animal are presented 2nd discussed. The percentage
of damaged cells (including cells scored as unanalyzable) in the
total popuiation of cells examined was calculated for each
treatment group. 5Single and igochromatid gaps are prasented in
the data but not included in the total percentage of cells with
one or more aberrations. The severity of damage within the cells
iz reported as the number of aberrationz per ceil for sach

MBA study TB880.105 7
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treatwent group., Single and isochromatid gaps are prasented in
the data but are not inciudad in the average number of abarrations

per call. ‘

Kale and fewale animals ware analyzed separately. Thea
Fisher's Exact Test was used to corpare the percentage of aberrant
cells betwveen each animal and the vehicle control group. The
Wilcoxon Rank Sum Test wvas used to compare the mean abarrations
per cell per animal in each treatment group to the appropriate
vehicle control, If 8 vehicle other than water was used,
statistical compatrisons were made hetween the vehicle and water
contrel groups.

The test article is considared to induce a positive response
when the nean agerrations per call par animal is significantly
increased relative to the vehicle control or vhen the percentage
of aberrant cells of the treated group 13 gslgnificantly increased
relative to the vehicle contrel group.

criteria for petermination of a valid Teot

The percentage of cells in the vehicle control group
demonstrating aberrations of any type, other than gaps, must not
oexcaeed 4%, '

Recoxds

All raw data, the final report, and bone marrow slides used
for analysis are maintained at Microbiclogical Associares Inc,'s
axchives located at 9900 Blackwell Road, Rockville, Maryland
20850.

RESULTS AN DISCUSSION

Sacrifice intervals for the cytogenetics assay were
determined followina & preliminary cell cycle kinetics test {Table
1y, MV4 2820-019 was administered once by gavage to three nale
rats at 5 gm/kg for the acute astudy and at 5 gm/kg/day for five
conaecutive days for tha subchronic study. A water control group
of thrae male rats was included for comparison in both che acute
and subchronic study. Water and test article suspended in corn
oil wexe administercd in a conatant volume of 10 ml kg body
weight. BAll apimals were sacrificed 24 hours after implantation
of an agar coated 100 mg BréU pellet. Bone warrow cells were
prepared, atained by a modified flourescence-plus-Giemsa technique
and scored for first-, second- and third-divison metaphase cells,
The average gensration time (AGT) was calculated according to
protocol. Sinca MVE 2820-015 4Aid not sxtend the AGT beyond that
ob2erved for the water control, bone marrow ¢ollection times were

HBA Btudy T8880.105 8
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set at 8 and 12 houra after a eingle adminictration for the acute
study and at 12 hours after the last of five daily administrations
#or the subchronic atudy.

For the acuta cytogonetics assay, mala and female rats wers
desed onee by gavage with 0.5, 1.67 and 5 ar ¥MVi 2020-019/kg hody
walght which was adninistered susparded in corn oil at a rate of
10 ®l/kg body weight (Table 2}, The positive control, CP, was
administered by gavage as a single adminictration of 20 mg/%g hody
waight and as. five daily administrations of 20 mg/kg/day. CP was
adminjigtered in a total volume of 4 ml/Xg body weight. <Clinical
signs of toxicity observed within 6 hours ¢of dose administration
inceluded diarrhea (4/5 males at 1.67 gun/ky, 2/5 males at 5 gm/kg)
and lethargy {(1/5 males at 5 gu/kg). Clinical signs at akout 12
hours after dose administrationh included diarrhez (1/% males and
1/5 fepales in the corm ¢il comtrol, 1/5 wales at 0.5 gm/kg, 1/5
males in the cyclophosphamide group), pilcerection (1/5 males and
4/5 fewales at 1.67 gm/kg and 1/5 wales and 175 females at S
an/kg), crusty nosa (2/5 males at 1.67 gm/Ky), lethargy (1/5 males
and 4/5 temales at 1.67 gmskg), hypothermia (4/5 females at 1./
gm/ka), and ataxia (2/5 famales at 1.67 am/kg). No marked changes
in body weight werae obgerved over the 12 hour chservation periocd.
For the subchronic cytogenatics assay, wale and fémale rats were
dosed by gavage dally for five conwecutive dayg with 5 go MV
2820-019/kqg body waight which was given in a total volume of 10
nl/ky body weight (Table 3). Clinical ajigne during the five day
dosing period included diarrhea (4/%5 males and 3/5 females at 5
am/kg/7day), ruffied fur (2/5 wmales and 5/5 females) and crusty
nose {1/5 femalex at 5 gu/kogsday). Corn oil and water control
animals appeayed normal throughout the Qosing period. No marked
changes in body weight were ocbservesd ovar thae five day dosing
period, One ferale rat receiving $ gm/kg/day was found dead prior
to the f£ifth dose administratjon. Gross obsexrvation at necropsy
revealed no unusual findings,

The percenhtage of damaged cells in the total population of
cells scored and the maan number of aberratisns per cell are
presented for each treatment group by sex in Table 4 for the acute
study and Table 5 for the subchronic study. The mean sbexratisns
per cell per animal was not significantly increased in the test
article-treated groups, regardless of sex Or treatment regimen
(p»0-05, Wilcoxon's rank sum test). The percentage of aberrant
cells was not significantly increased in the test article-traated
groups, regardless of sex oy treatment regimen (p»0.05, Fisher's
exact test). In the ¢y¢lophosphamide~treated groups, both the
mean aberrations per cell and ths percentaga of cella containing
one or more abesrrations were statistically elevatazd above that
obsegved in the vater control in both the scute ang subchrenic
studies.

, The mitotic index, percent pclypleid and endoraduplicated
cells and the nupber and types of aberrations in each animal are
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presented by sex and treatment regimen for the acute astudy in
Tables 6~9 and the subchyonic study in Tables 10-3i. MYE 2830-63%
had no apparent effect on tha nitotic index. The parcentage of
cells containing one or more aberrations was not significantly
increased relative to the vehicle control group in any of the test.
article treated animals (p»0.05, Fisher's EBxact Test).

COHCLUSIONS

The negative and positive controls fulfilled the requirements
for determination of a valid test. .

Under tha conditions of the =ssay described in this report,
the test article, M¥§ 2820-019, was negative in the acute and
subthronic cytogenetics assay using male and female Sprague-Dawliey
rats.

o MBA Study T8€80.105
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TROLE ¥

EFFECT OF WV 2820019 OM CELL CYLLE RINTICE
IN BOME WARROM CELLS OF RALE SPRAME DAMLEY RATS

Srlmal L
Maber "y N L

[, 112
10 mbiky
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’M‘l = E Hr Do) Im‘!i& z 190

1ty frequency} + 208, frequency) « S(iy frequency)
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TANE ¢

v

EFFECT OF MV 2820-019 O 5C0Y VESGHTS OF SPRAR DMAEY RAYS ASTER A SINGLE TRERTMENT

Group Kean Sody Weight {gms)!

Troavaem S Pruttadtaent 2 Nr

T thame®

P —————

-4 2 ar

Uster
10 mishg m
x 15

205
1"

Corn Dil
W al kg

V.67 owka

203
t 12

2.5

'Icporzeﬂ a8 menn ¥ stardans Sevistion
zx Change = =P, 3 .
Pretresment weight
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TiE 3

EFEECT UF WP 2020-010 O SODY MEIGWTS OF SPRACLL DVIELET HATS AFYER FIVE DAILY TRSATMENTS

+

GeaR KEAN GODY NEISHTS (gum)!

£ Cunge®

Tresraany Tox Pretreataant Dwy 2 ter 3 Pey 4

Sy 5 Scrifice

Gater
10 m/kgfday

Corn OH 1
10 ml/igrday

cp
20 spikg/day

M 2820-079
§ aviasdey : 2

1 19 s
2  +13

2 b4

311
s

Toenorted us mesn ¢ stsndend seviation

2x Chenga ® Bgat-teoagment seichs - Sratrestemt unight 3 100

PreLreatient weight
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mans s

CHRONOSCMAL DAMAGE T W&EMH'M“ FOLLOVIMG TREATIRENT Wite M £320-019

AGRITE STUDY
' Peremnt '
—Jotul Sty of Colig _ Aberrant __ Totsl wosber of ipervytiony |
Sex Time Bcored  Wot with  cat®® __ Chroaprigiivos  (hwmcessetyoe  Abscrstions
ﬂ‘umt' ur) anniyzahia Aberrations [$4] Espe Braskz Exchunges Srvaks Sxdhanges Par !lllx's
uster -
10 miskg L] ] 50 9 1 0.4 0 1 0 0 b 0,00 ¢ 0,000
¥ st 2 [ ¢ 3.0 B 0 ] o ¢ 0.000 £ 0.000
N 1”2 20 [ 0 R X B | ? o g 0 5.003 » 0.5DD
PR o 0 e 0 0 » » v 0,008 & 6,000
o 0NN
10 mifke N 4 50 9 [} LT | a 0 0 % 0,000 £ 9,000
F 8 =0 3 1 B.é [ 1 0 0 0 O.00 + 0,009
H 12 =0 o ] 0.0 \ 0 ° t g 0.000 « 0.000
P12 %0 0 1 04 1 o o 0 0.0 & 0,000
o
20 oy " 12 20 0 32 1B,2e 2 & ] 0.515 » 0.200¢%
] 12 -1 L »n 124" 3 &t 3 [ 2,178 & 0,004
Tasy Article
000 matky L] [ =0 [ ] 0.& 3 1 0 0 -0 0,006+ 0.000
F 8 =0 ] 0 0.0 O 0 0 0 0 0.000 + 0.00D
L] ? =0 n 2 0.8 O 2 L 0 0 0.008 + 0,001
¢ 1 H =0 ] 1 0.4 1 1 ] 0 9 0.00% » 0.009 ,
1670 wgrky " ] =0 ] ] 0.4 g 1 & o © 0805 ¢ 0.009
¢ L] &0 b} 1 0.4 t | 0 9 e 0.006 ¢ 0.009
" tH 250 0 1 ¢4 3 | o 0 0 0.00¢ » 0.000
3 2 =0 [} 0 0.0 2 0 [ 0 @ 0.000 + 0,000
500 ogy/kg [ ] 0 [ 0 00 2 o ] ] o 0,000 s 0,000
f ] 0 [ 9 0.0 0 [ 0 3 U 0.000 » 5.0U0
| 12 20 0 o 0.0 2 ) ¢ ] f  0.000 » 0.000
F "2 250 L] 0 0.0 1 [} o ] e 0,000 ¢ 0,000
’Nuur. wehicle and teet article in vehicle were delivered in 3 volume OF 10 BL/KD DoOdy waighs.
Zirctudm wwratlyzebie oelis.
Jouciuding gape; reportad en mean ¢ atewerd doviation.
‘n,p‘g,ozs, FEGhAT*s RXACT Test
Sev "pen.os, Rack Sum Test
MBAR sStudy T8380.i05 14
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SAALE §

CHROMOSOIAL, BAAGE T SDRAZLE-DAMLEY RATS FOLLINING (REATHENT LITH wee 2820-019
RMCHIONIE. STUDY

Fercent
Yotnl Gymber of Cells Absrrant Total supbwr of Aberrutiong

Time Sax Soored Moy With  Celts?® __Chromatid-tyos  Dvegmgome:type  Aberrations
Treatment! ey . Amalyzable mberrptioen  (X)  Gape Oreeks Exchanges Bresks Exchanges Per Cet15s3

e
10 alrkgrany e 0002 + 0.0Ca
0,006 ¥ 0.00%

tarm Q1L
0 ml Fhgrdey . 0.4 0.004 » o009
.8 0.008 ¢ 0.081

o
20 ngsrasdey 20 2. 0 0.440 » D.ORP
17.9% 0.612 » 0. 268

e 2826-019
5 pr/kg/dey ) 0.0 0,000 v 0.0G0
0.0 4.000 ¢ 0,000

Tuarer, vehicts and tasz srtictle in vehlcle ware deliverad {n & voluss of 10 nl/kg body weigny,
Zneludes inensiyasble celle. .

Sexcluging gaps; regarted us mean o stendyrd devistion,

$a pel1 425, F3a07'G exact test

See o, 05, Kok Sum Test
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TASLE &

CHRONOSOLU, DANME 1H HALE PATE & KOUZE FOLLOMING ACUTE TREABENT WiTh vl 2820019

— O Tt Chopeccope Tyoe

ninal Mitotie_t ot Opile X Mbeerang Calle ek
Traarment! Wmber trdex Scered WS Aber® Structural Maarieal  Sirghe the? ingle et B2 0eld pied gl
< =

Water

® miskg . 00
o'o
0.0
0.0
0.4

Do O
SoCeOBL
oo ade
a o oee
caocda
omDaa

corn OFL
10 wiihp 0.0
28 0.0
w0
40 0.0
2 0.0

Da<-DD
oo aee
o0 OCLo
a0 aon
00060
o8 T 00

SCOD my/kp

52 0.0
iy a.p
& .0
b 0.0

. 36 0.0

oen 20
ooCcaa
2N - - %
BODODOa
S o000
o8

L3 0.0
19 50 0.0
154 50 0.0
3 50 .0
L] 0.4 50 0.0

LIR30 - -1 4
oo eQ
a9Q99on
2 8580 DO
[ B - B

2 06 5 0.0
153 0.4 %0 0.9 0,
% 2 50 0.0 0.0
» & 50 0.0 2.0

156 0.8 5B 0.0 0.0

wvooDe
VDOoOQCTQ
oPoa
casaa
sasoaa

|
Yuager, vehicle on5 vesr article In vanicie usre dotiversd in o voluws of 10 nlfkg body weight.
o Ynarglyzable celis; Aber » Cells with ebweretions; $4o = lsochramatid; £ = Enchangelis); Dal = Delevionis);
Dle « ploentricis): Rp = Ring(s)
Jincludes naraiyesbie cells; *, Pervent sburrmnt cella sionificantly geentsr than vadicle control grouy 005,
tigher’s Exect Te31).
SIncludes solypleld srd erdoreduplicatad celis.
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TAE ¥

. CORGROTOMAL OARASE 1K FEMALE RATS B WOLRS FDLLOVING ACUTE YAEATHENT WITH med 2E0-07V9

[
%

—treagtic Yyme = _Chrorosim Jveg
Aedoel Wivotfe_# of celta _  Rsbercant Celts  __gex . __Boehs .
Trontment’ Wstae InGX SCor0S Uk itm{;:rlll m:;u Sicala 15 siogle 1e0? B 2ot DIR
&

0.8
1.2
0.8
1.4

(- IR -0 - 0N - I -
o900
5D DD D
aaaon
o0 ads
- 3- - -~

29000
0o DD
0000
0099
S0 DOO
o DB D

D.u

.0
0.4 0.0
1.5 'X)
16 0,0
2.0 0.0

Qo0 o
(=2 - 2 - B -
(- -2 )
- - -

[ L]
L o
0 0
0 o
o o

1.6 0.0
2.6 50 2.0
1.0 50 g e
g% S0 e
1.4 5¢ 0.0

oo oo
P09 D
o coa0
CuaTOD
0000
(- - B - -

168 a.a 50 %0 0.0
1.¢ 50 0.0 0.0

kL .3 50 0.0 0.0
g.a 50 s.q 9.0

m 0.6 50 2.0 0.0

ocoecsces
L - - B - -
avaoco
oo aCco
SO0 O
0o ea

1utmr. vehicle and rest article in vehicle ware delivwied in 8 volune of 10 ml/kg tody weight.

e e Unanslyzable celing Moee = Celle with aberrations; Ies ¢ Isochromacidy Eu o Enchangeis)s Det = Duletfomis);
of¢ = Dicantricts): fia = Rinalw)

nciudes waratyzsble cetls; *, Peroent sterrmnt crlls significantly grester than vinicie cantral group tpe0. 05,
Faher's Exsct Teat),

4 incluses polyplofd and endocmhpl fcated celis.
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TARE §

CHROMOBOHAL DIUKKSE T MALR RATH 12 MOURS l’ﬁlﬂl"lllﬂ ATUYE TREATHENY WITH W 2820-010

- ittty Vi ... _Dhromosom Do,
Anirmel  Nivoric ~E Mot celly
Teestoant! Wucker  from mua! bsm::in ﬁm;;:;al sinple 1sa  Singls txdF £ Dei? IR  pgf
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sa0000
-0 hNu¥uN
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20000
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1.4
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C - - - -
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P00 0DPD
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S0 oa
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o0V oa
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2.4
2.0
24
1.2
1.8

0.0
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2.8 0.0
2.0 0.0
%% 0.0
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D - o0
SO0 9O
Do Q O
a0 eCco
haaao
oqgann
Doaee
- - I -]

238
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1.2
1.é
3.0

50 0.0
0.0 0.0
0.0 6.0
0.0 0.0
2.0 0.0

SEL8E 588583

oodtaon
D aowa
aDao0op
oo co
anDgog
oo oD
acaoo
[ 2O - -]
eoanpa

'Ubt:l', vehicle and teet articls in vehicly vere delfverdd in & wluw of ¢ al /K0 tady weight.
2 Unanalyzable coils: Aber » Colls with sderrptions; Iso » Isochrematid; Ex = Exchanget(s); Cal = Detatizds);
Dic = Dicantricin); Rp » Ring{a)
Jinclutes wamiyzable cells; *, Percent sberrant cells significontly graatsr than wehicle comrol grmup C(Re0.U5,
$isher's Exart Task).
Sincludes polypiaid amd smdoredpticated oolls,
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TAME ©
CMRDMOGIMAL DAMASE JN FEMALE RATS 12 WARS FOLLOMING ACUTE TREATMENT WiTh #vs 2820-019

S Omtid TV Chipsenom Tepe
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Yuaver, vahicle wnd tess articly in vehicle wers dalivered in & woluoe of ') #l/kp body welght,

. Umeralyzable colls; Aber = Cally with elorrations; (s0 = Jacchromstic; Ex = Cxchange(s); Del « Deletiants);
Dic = Dicenyric(s): Rg » Ring(s)

Sinchusey waralyzoble talln; *, Percent sharrant calis significontiy graster than vehicle caotrol grop {pe0.05,
Fisher's Exsct Tagt),

“inctudes pelyplold and endorsckplicated eolls.
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TRE 0

CHRONOSORAL, DRSS 4 LG RATS 12 KOURS FOLLOWING FIVE DAILY TRENDIEWYS WITH INE Z20-Y

—ihretie Ivee  _Chtomoscoy Type
Aviml Ritotfe ~2Anrrut

. celle _.'Eﬂ? —dreaky
frostment’ Wumber Inex Scoesd DAS  Aber® $tacturst Mwwrical Single e’ single e BF°  0e? il ag?
i s
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10 wi/kg/dey 0.0 . 00
0.0
0.0
«o
0,0

(-2 -3
o000 o
aaihbda
Scoo0aod
oODOQC

Comn 7L
10 ml Fkpsday 0.0

ataob
D0 400
(-3 - N -
PoO0oa
coo0o0ba
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SO aa o
FE-2 -]
-0 0 a D
cCo e -
caaao

1.8 0.0 0.0
2.0 0.0 0.0
2.8 0.0 0.0
R 0.0 0.0
1.5 0.0 0.0

ee B2
coooo

’\uur, vehicte and teat arcicle in vahicle uere delivernd in a volune of 10 al/kg body veight.
= ynanalvzsble cally; Stmr 2 Calls with stersations; Iso w [eochromatid; Ea a Exchunpets); Del » pelericnts);
Oie = otoemtric(s); Ap » Ring(e}
Sincludes unaalyzable celts; *, Percent aberrant cells significantly grester than vehicie conrrol grow (ped.05,
Fighet}a Canct Testd.
S includes potyplofd and endoredupl icated calis,
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CHIOORMAL DANAGE 10 FIWALE RATS 12 KOUMY KOLLOWING FLVE OAFLY TREATHWENTS WITH WYF 2220-019

]

—Shroaatis Tyze = Chromomgee Type

Animal ""OG‘%_LIL@LI_?_KMMLL _ﬁ?!lﬁl?
Treatment' Nuwer nden Scorad UAS  Aner® ftructural Nwwerical Single § Sigie I B2 Dot Died gl

Vatetr .
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o000
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108 1.8 0.0 o.e

w 1.2 0.0 0.0

Tiaver, vehicle and test article fn uehicle vare delivered n w voline of 10 el/kg body weight.

4 = praralyzstle calls; Abee » Cells with sberratfons; 1ao » lsochemutit; Ex » Exchangeis); Dal » Deietionca);
0¢ » Dicertricim); ®p = Ringts)

Sncludes unaralyzsbie cells; *, Percent sberrant cxlts significantly graster than vehicle conrral groap (Re0.05,
Fishare ExXprt Yestls

Sinctutes polyploid and endorecupl fcated colls.
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PROTOCOL C27A
CYTOGENICITY SYUDY ~ RAT BONE MARROY IN-VIVG

Issue Dater December 12, 1988
Supersedas Issue Dated: July 9, 1987

Purpose: To evaluate the clastogenic potentinl of & test
substance administered in vive as tahifested by
induced chrompsomal abecrations in bone earcrov cells of
rodents.

Justification for

Selection of Test

Systen: Direct sxamination of chromoscme abexrations in bone
marrov cells of rodentx is an acceptable and relisble
system for the detection of substances with clastogenic
activity.!

Thix protocol is in complisnce with the EPA Guidelines
(1985 snd 1986)2-1 and the Organization of Economic
Cooperation and Development (OECD, 1984)*,
' My v
Test Substance Identitication Nusber (P ¢_JE€20-214

pivisional Request Document Numpber (GRS # ?S"EI 'Q!?

Sponsor: The Frocter & Gamble Company
Cincinnati, Ohic

Testing Pacilitys MICROBIOLOGICAL ASSOCIATES, INC. Study § T8880.105
(To be filled in by  ROCKVILLE, MD 20850 (To be F311ed in by

Operating Division) . 3 . Testing Facility)
Sponsar: (’Wﬁlﬂ;gdﬂjﬂ' M‘o

Divificnal Toxicologist

Date Apprvoved by Sponcor’s Divisional Toxicolagist 9/2 3A‘f

Proposed Starting Date: . & -13-7%

Propoxed Campletion Date: 1203 1%

JTo be completed

Defined as _gaFf Aats. 13y the Test
YPacility

Study Director: el A S FC
Date: A-13 X5

Study Costs 8458 4 3. 5200

®
%

% “a» ﬁ
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PROTOCOL €274 {Cont*d)
,CYTOGENECITY STUDY - RAT SONE MARRDV IN-YIVD

Issug Cate: December 12, 1988
Test Subsrance(s) {Inicrmation ¢o be filled in by Operating Divisien)

Description Expiration
Coloxr Physical Form Date

Ceedm 70 Powoel n
gﬁ.rc- /3-’ f2¢ “"i}ﬂf"g

A concentration anulysis of the tes¢ substance -
vehicle mixture will T\); vill not | | be required.

If a concentration analysis is required:

frepare 8 suflicient quantity of the most concentrated
test substance - vehicle mizture so that a poction can
dbe zetuyned to the Sponsor’s Divisionsl Texicelogise.
Store solution/mixture .:JQ roch temperatyre;

| 1 vefrigerator; | ) fresder; | } other

cend approximately I bl. Bend | j frozen;
) undez ambient conditions; | ) other

Shipping Instzuctions - . TS ¢ q.'{f .57

[ ] Analyze the test substance - vehicle mixture(s)
for test substance coancentration veing the
analytical sethod in Appendix

Storage Conditiens: (Check one)

Room temperatyre { ] Refrigerator
] other

Bzzards: {(Check one)

1%) ¥one koown. Take ordinary precautions in handling.
[ § As follows:

Pratocol - Page 2 of 18

MAA Study T5880.10%5




FAOTOCOL £27A {Cont'd)
CYTOGENICITY STUDY - RAT BONE HARROV IN-VEVD

Iszve Date: December 12, 1988

Specfal Imstructiens for Praparation of Test Substance: {To be filled in by
operating Division, chack one), The test substance is prepared the same as in
the maximum tolerated dose (MTD} finding study.

eyt

M’ MNone l\ Sleviny S8 Ve XEECe ST MG INT TN T ..L

) 4s follovs: ( » ye v Ueured Vo ot V} ' 25":_)-—--

L"u\&r‘lwt.-,«!/.;: <o\ e T te

Test Substance
Trepsratinn aratimn: {To be filled in by Operating Division)

The test substance is prepared fresh 2ach day 33 per the imstruetions
The-rovte—ofaduintserstion;

in this protocel. whbﬂfhr—whrehﬂ,ﬁ_ ge T

dese-and dose-volumne; sre the same ns those used-fa-the-maximun
tolersted dose (MIDY finding study, The snimals are veighed before
the first dose in the acute study and before each dosing in the
subchrenic study. All desing calculations ate vade on these weight
valuss.

Route of Administratien of Test Substance: ({refer to
NTD stvdy)

By pavage. D.o.
] Pie:
] Intzavenous injection, i.v.
1 By intraperitonesl, i. p
)} Other {(spacify)

{
|
}
I

Vehicle: (refer to KTD study)

I § Distilied warer
F(] Corn ofl

1 Mineral oil
[ ] Ethanol

f 1 Other (spectty)
Dose volue

Records to be

#ajintained: Purchase order and receipt of animals, body veights of
animals upen raceipt, food identififcation, dose prapara-
tion records, body weights of animsls beiore firatr dos-
ing, time wnd date of individual dosings, daily roxi-
city observation data, budy weights of animals before
colchicine dosing. date of prepsratican of eclchicine,
tine and dete of colchicine dosings, tiee wnd dste of
individyal snimal sacrifice, prepseatien of bone

Protocel ~ Page 3 of 18
MBa Stody T8880.105 2%




fecords to be

PROTOCOL C27h {Cont’d})

CYTOGENICITY STUDY - RAT BONE MARROV IN-VIVD

Issus Dates December 12, 1388

Meintained (cont'd):

Animalss

Animal Care:

Dilet and/or
Vater And)yses
Required:

Eovironmental
Conditions

Anioal Ident.

Randemizacion:

¥BaA Srudy T8880.105

narrov, slide coding and preparation, staining sethods,
person(s) and microscope{s) vsed in scoring, and sl
other records that vould be tequired to reconstruct ths
study and demensirate adherence to protocol. 4ll
animals in 21l treaiment groups sre veighed at each
colchicine treatment time. Slides are majintained.

Sexvally mature (10-12 vk) outdbred albine rars {Sprague-
Davley) from a source spproved by tha Test Facility,

arw usud. Defore cdosing, fevale anisals shwll veigh in
the cange of 190-250 gm and males shsl) vaigh 270-350 -
gn and the animals shall not exceed 32 vemks of age.

The snimals are alloved tc acclimate for st least
seven days before heginning pf the study. Anisais
are not Easted at anytime before or during the study.
A1) other aninal care procedures are sccording to the
approved Standaxd Operating Procedures of the Test
Facilicy.

A single 1ot of Raodent Chov as specified by the Test
Facility's Standard Operating Procedures and vater
from a sunjcipal vater supply.

None {no known contaminanis expected vhich wauld
tntecfera vith this study)

The snissls ace housed individually vith a 12-hout
ao-off 1ight cycle. All other environmenial conditions
ere sccording ta the approved Standard Operating
Procedures of the Test Facllity.

Upon receipt, each animsl is weighed und assjgred

a nuaber by vhich 1t ix identifisd throughout the
stody, Pollov the approved Standard Opersting Proce-
duses of the Test Facilicy.

Vithin esch sux, the anirals ate randomly assigned

to oos of the groups folloving the approved Standard
Opersting Procedurss of the Test Pagsility such that the
average body weights of each group diffwr by co sore
than 3 grass.
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PROTOCOL €274 (Cont’d)
CYTOGENICITY STUDY - RAT BOWE MARROV IR-VIVO

. Issue Date: December 12, 1988

Expsrimental Design:

Tvo dosing zeginens are shovn below, acvie (single
dose) and an optional subchronic {five doses given 24
hra apart). The subchronic dosing regimen may be used
if pharmacolegical/toxicological data indicates the
necessity for repeated dosing to obtain a waximel dose
to the bhone marrowv,

Acute Dosing {Test Substance): A single, high dose vhich ix the
aclUfe maximum tolerated dosg {MID) is used, It has been shoun
that the LD! value approxivates the KID*. The LD} is determined
by perfarming an acute maxisum toleratsd dose study using
nonfasted male and female animals. A Ssparats protocol for
deteraing the NTD $3 available vpon reguest. If the test avticle
is nontoxic, as determined by en MTD finding study, the high
dose level ix 5 g/kg. ,

e, W dse  laedeze
Doses: 14 YALTY AR YL

Fenale . % &'? L L:“!f)zgj L5 .hgj

Nale

Subchronic Dosing (Test Substance): The sudthronic NID is Dsed.

It has bemn detecmined that the 0.5 x LDl value Irom acuvte MID
srudizs approximates the MID for. subchronic eytogenetic
studies®, The 0.5 x LDl value is deteralned by performing an
ecute MTD finding study using nonfaxted wale and fewale animals.
A saparate protocel for determing the MID is available vpon
tequest. If the test article is nontoxic as determired My an
BTD finding study, the dzie_,'i’s* g/ kg-

Doses: K Ty
Pesale _ﬂyﬁc‘a 2L

Hale _) '3:‘”(:}

Protocol - Page 3 of 13
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FPROTOCOL G274 {Tisridh
CITOGERICITY STUDY - RAT BONE MARROU IN-VIVD

Issue Date: December 12, 1988

Controls: Positive Control: Cyclophosphamide 20 wgikg animal body
veight. Dosing volume about 1 ml/animal.

Acute and Subchroniv BPozing Regimens

Prepare a 5 mgsal (dfnii?eﬁ vater) solution and
dose ax follavs:

t~} p.o. female

P4 p.o. male

[} $§.,p. female

[ | i.p. mele

Vehicle Contrei: If the test substance is prepared in
» vehicie other than vater, & vehicle contro] sust be
included,
DA Corn 031

| Mineral 0il

} Ethanol

] Other {specify}

Sacrifice Times: The sacrifice times are detersined on the basisz of a
bone marzow cell cycle kinetic syudy. For the acute
dosing zagimen, three nale rats raceive the high Sase

. of test compound by the sppropriate route oi admin-
istration approximately 2 h folloving subcutanecus
iwplantation of an agar-coated Brél pellet (approx-
joxtaly 100 mg puce 8réU povder per pellet). A consrol
group of 3 male rats receive eiptilled vater. For the
subchronie dosing regimen, three male rats receive the
high dose of test cowpound and three anjwals receive
dizzilled water for four consecutive days by the vsual
sibchronie dozing regimen. Tvo houcs prior to the
ELiEth dose, Brdl 1s iwplanted in borh trestment
groups. ALl anizals are saerificed 2§ h atfter Brdy
implantation. ¥Two hours poisy t» sacrifice, the rats
receive an $.p, injection of colchicina (1.0 agskg body
veight). Bone amarpovw preparstions ara nade and cslls
vill be stajoed by a fluorascente-plus-Giemsa technique
to obtain differentially stained chromosomes., The
nuaber of cells in £{xst (M1), second (N2) and third or
greatar (M3+) division §5 detsrmined in 50 cells per
animail. The averasge generatior time {AGT) for wach
trantrent group is caleulated by the forsula AGT-24 Wt
of Brdl incorporation/ 1 (frequency M1} + 2 (frequency
H2) + 3 (frequency N3¢} {Ivetr? and Tite, 1982).7
Tha AGT of the distilled vater ceatrel group should be
around 12 h. Ef the AGT of the rested giGup iz in the
range of 10-14 hr the tvo hurvest times for the
cytogenctic study are 8 and 12 b after chenjeal
trestsent. I the 26T of the irzated group 48 1S h or
greater, a 12 hr hacvest and a delayed barvest equal te
the AGT of the treated group 35 uged.

Protocol - Page & of 18
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PROTOLOL C27A (Cont’d)
CYTOCENICITY STUDY - RAT BONE MABKDY IN-VIVO

Issue Date: December 12, 138R

Acute Dosing Begimen

¥o. of Xo. of Sacrifice
Grou Males Yerales Dose levelx Time

cell Cycle Kinetic Study N
1, Negative Control 3 - Discilled Vater 2 h

2. Test High Dose 3 - WID 24 h

re

¥, of Wo. of Sacrifice
Grou; Hajes Femgles Dose Levels Time

Cytogenetic Study

1. Negative .
 Control Distilled vater

VYehicle*
Control VYahicle Control

Positive
Control Cyclophesphanide 2 0r 24 h

(Sea Pomitive
Control zectlion)

Test - Bigh
Dose MTD {Max. toler-

ated dose) -
- 101 value

‘) ‘:e"bi" wnid w. 162 y;’ nTD ‘T
l« uﬂt:.—
| e Teshetee (< o ot

0 G-
* A vebicle ‘gontrol iz necessary if dosing is performed in any sclvent
cther than vater.

AKX

4 Derermined €rom the cell cycle kipetic study,

Frotocol ~ Page 7 of 18
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PEOTOCOL C274 {Cont’d)
CITOGENMICITY STUDY - KAT BONZ MARROW IN-VIVO

1ssue Date: December 12, 1088

Subchronie Dosing Regimen

c . No. of No. ;i Sacrifice
LOup Hales female: Dose Levels Time

Cell Cycle Kinetic Study
1. MNegative Contro 3 - Dietilled Vater 26 h

2. Test High Dose 3 - HYD 24 h

No. of Wp. of Sacritice
Gtou Hales Fenales Daoge Levels Time

Cytogenetic Study

1. RNegative
Control Distilled water

2. Vehicle
Control+* Vehicle sontzol

3. Pesitive
Control Cyclophosphanide 120r 24 h
{zee Positive
Control section)

4, Test - High -
Doge . HID (¥ax. toler-
ated dose)-
0.5 % th1

* A 3olvent control is necessary if dosing is parformed in any solvent
othay than vater.

=2 Detetmined from the cell eycle kinetic study.

frotocel - Page 8 of 18
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PROTOCOL C27A (Comt’d)

CYTOGRRICITY STUDT - RAT BONZ MARROY IH-VIVD

freparation of
Bone Marrow Cells
and $iides:

MBA Study T8380.105

. Issue Datu: December 12, 19688

Tuo hours hefore each zacrifice tiee, the rats recefve
an intraperitoneal injectipn of colchicine {1.G wgrkg)
based on terminal wveight to arrest cells in metaphase
of mitosis. Dozw the colehicine in Hank s balanced
xalez solution or Eagles minimal essentjal medium av a
concentracion of 0.25 mg/al,

The animals are sacrificed vith €0, at the times
indicated in each dosing regimen. If the average body
weight of any group of animals {s less than ECY of the
negative conirol group, continye te pracexs that group,
but notify the Spensec’s Divisional Toxicologist
fonediataly.

Inmedintely folloving sacrifice, skin and muyscle
tissues are removed Exom the ferurs. The bone marrov
cells sre aspirated Erowm both femurs into & 5 or 10 ¢
syringe squipped vith an 18-20 gauge needle. Add g
small volume of the Hank’s dalanced salts solution
(PBSS) ov Eagles minimal e¢ssentisl medium (NEN) to the
sycinge defure aspirating the cells. If s sufficiwnt

bhone sarrov plug is not tetrieved froe the femurs,
aspirate the tibias. The calls are transfezred to a
centrifuge tube containing HBSS. The tubes are stored
in an ice bath (approxieately 4°C) until centrifuga-
tion. The bane sarrov cells are ceatrifuged soproxi-
mately 200 x g and the supernatani iz dizcard:d.
Resuspend the cells in sn appropriste hypotonic
solution like 0.075 R XC2 and pracess according to the
tese facilicies standacd prattice to obtain vell spread
metaphases, Frepare o test slide for <ach reatsent
arovp to assess the guality of metaphase spreads. If
poorly spread metaphazes are obtaioed in yome groups
washing the ¢ells in 1:1 (glecisl acetic
acid:nethanol) fixative may ba used. If metaphase
quality is still poor, the slides can be flamed as a

Protocol - Page 9 of 18




PROTOCOL C27A (Cont*d)

CYTOGRNICITY STUDT - RAT BONE HARAOV IN.VIVD

Prepavarion of
Sone Harrouv Cells
and Slidee:r (Cont’d)

frotocol Changes:

Anslysis of Slides:

MBA Study TBA80,105

Issue Date: December 12, 1988

last vesort. Slides can be made at this peint, or the
cells can be stored in €ixative in capped centrifuge
tubex in a refrigerator (approximately 4°C). Befoss
preparing sltdes, the fixed cells ate vashed in fresh
fixative. &t least 3 slides per animal acve prepared.

Place any remaining cells back in the vefrigerator
until all of the slides have been examined and the
finaz]l Teport hss baen received by the Sponsor, (It
seme 2lides are unacceptable oy additional metaphases
ars required, nev slides Aay be prepated irom rhese
cells.) Stained slides are aiv-dried then spremds are
stained vith Giemsa. Slides are air-dried and then
cover slipped. The slides mre labelaed such thar they
are scored blind. The slides are diztributed evenly to
each scorer such that every scorer anslyzes <ells Erom
wach experimental point. Do not score any slides from
a group vhose average terwinal body weight ig less than
60% of the negative control group unless specifically
instructed te 90 so by the Sponsor’s Divisional
Toxitologist.

If it becomes necessary to change the approved
protocol, verbal cgreement to mske thia change should
bé made betvesn the Study Director and ths Sponsor. As
goen as praceical, this change snd the reasors for it
should be put in writing and signed by both the 5tudy
Director and the Sponzor‘s MMvisional Toxicologist.
This document iz then sttathed to the protovel a5 an
addendum. Any change to the stazting date, completion
date, or the date for rommunicating s verbal resole,
and the raascns for the thange ara put in writing to
the Sponsor. .

A total of 50 metaphase spreads for each animsl ace
gscored §f possible. Slides ars scanned wich lov
magnification anéd cells that appear suitable are
analyzed at high magnification.

Once a sitotic figure is observed at high
aagnification, it can only bda zejected for enmlysiz for

the folloving reasons:
Peetocol - Page 10 of 18




FROTOCOL CZ7A (Cont’d)

CYTOSENICITY STUDY - BAT BOME MARROV IN-VIVQ

Analysis of
Slides: {cont’d)

Nitotic Index/
Percent Polypleid/
Percent Endore-
duplicated:

Classiftication of
Chronosone
Abzzcations:

MBA Study T8ILG.105

 1szue Date: December 12, 1788

the cel)l contains fever centromerss than In « 1,

the chrososones are not sufficiently wvell spread
and chtomosone overlap prohibits accurate analysis

or

non~chromosvral material, such as dire or stain
cyystals prevents analysis

a rajority of the chromosomes bave undergone
snophase separaticn vhervehy the chromatids have
divided at the centromere resulting in a
seattering of the Sndividual chromatid arms.

the staining of the chromosomes is such that they
have a "fuzzy® or "puffy® morpholeogy vhich does
not allov for the identificoation of individuml
chromatid aras.

The nitotic index (N.1.) for mach animal s to be
detetmined. This 13 achieved by randomly selecting an
azed on & slide and determining the proportion of cells
in mitosfs. A minimum of SO0 {excluding erythrocytes)
calls are counted and the ratio of the number of cells
in sitosts/total num¥er of ¢ells counted X 100 iz
defined 35 the miveric index. The parcent palyploid
and endoreduplicated cells are rlse analyzed 'rom the
SO0 calls counted for the N.1.

Each metaphase figute is scorwd for the aumber of
chromosomes {(2n + 1) and aberrations are categorized
a9 shovn balax. The vernier position (horizontal and
vertical) i3 recorded for any mitotie figurw vhich has
aberration(s} and/oc gaps or is quastionable in any
nanner,

A sample zcoce sheet i5 svaileble upon reguest.
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PADTOLOL €A (Temtidl

CVIQEERIIITY STURY o BT BOME MARPW IK-Tokc

lasue Dete: December ]2, 13R:

SRELEANES PRELIT in Sne eWPASETLS Jes: i
wisth 8f she ehvomaiis.  Thams gre ssa:i-:io.
-

234 s
- -
FLrdl amEly¥EL

SESSIZATLE ragisns 1633 than the widek of the chrameill &t
SPPATEDLLY LEY saSe Jocus in Dotk siaver ehAromastids. 17 vt
frageent 13 diovlacesd or missligned 4t i» claysifiel az 5
chraposene deletion. These gups are recorde? bus nes
included 4n the fingl anelgsis.

. Chronats ' i
Ireax Tersina! delviion = an sehropytic regicn in ene
chromstid grsater than the width of the exrapaczic.
Toe fragzent Bay be partially of cumpletely Qisp.acel
froe the ¢eleved thriassims.

[

interstisis) delesion -~ & s53ll singls ring or fragmer:
lying nex: to the Secated chrcoeltae a2 ipdilaces
below. ZThese deletions msy not br eavily phserves =f
the fregeens ip seperaved fron the chromodcone.

K ’ t
Iacorramaiic n n

Erzsx 22 RLLCCTRLLC FREIIC BT The BADE AD2u8 AN BRI ALY nUISE-
tidy whrr-r the refoon 43 Foeaisr than the width of siiter
chremasid and thers 13 303r fors of pejoining. She chra=:-
soze of Trageent Can relein in a veriety of woys (aee bri:.
ang say be displacec. If therw i3 no apparent rejoinitg
thay avercstion {3 indiptinguiskibls 1506 B SATGRCSIS?
2ciacliarn ans shol be gadegorizes az such,

U ﬁ ﬁ Protocol - Page 12 of 18
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PROVICH C2TR {forie’

STIoXR: 7Y ST ...: — ALY ACKE MARESm Ih=Vliw

\ Issus Dmxe: December 12, 158§

DYSSELIIZAL LnTASIRETEE - g EXCRANER I.?vc..‘.r; ‘e:
enrezesdzex. The sxcnanie 28T be ¢WrIlwie or v
paecey aay fBal $T rerin (imismilesel,

MiVSResrica. ARZyrshange o &N exsmange involving

R ssoses NhLss have n:,:;at: 8y ANV balew.
may; be at3e inesmsiese pejoinitg.

Jk Vi

moymze:rits. 1hitrachanges - o wxchange wisthin a
errgnsscte. Thers gre miau forns &3 3houn beloe.

trirsdial = an axchange ipvolving two Jhramorases whaarn
appeard 33 @ Jewrmed configuration. 4N sCentiri:z
Tragment 12 ssaocinias with bhe first type of
trirsdinl. Inticate = F AT no fragoent 15 chasrves.

AR Ll

capslex extuange-invelving acre thun tve Zhramdsamet.
Bvery effort shovld bDe mgde to ARAlyzs thy nuzder cf
sxchanges involved. Consult the atudy gireetdr i
necessary. If ar aralyais cannoz be made, reIsrc Ins
eell at the Diitaz of the aCore shed: unter “LaT
unana.yzakbla.
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FRCTOCOL C27A [Tont'd!
CYTOGERZDITY STUDY -~ MAT BOME MARRON INe¥IWD

Tasue Sate: Derember 2. 17E7

- - .
[Garr-2

¥BA Study TEE80.10S

A7 azertrin Tragment wWIIdn 220 Do S 2y 3izk anc okt ::

CL3ziaz%es. ﬁ
I

A% PXINETEE IrVCIVIng WC RRrazsyoEer ThRat FagLls 4 a2
ChrITIASTE Will tue CORIrOBeres. Thers 43 ar asscoiyte:
Sceririe fragment with tiia atercatlen. JIf ns fragsers o
foung inZicase <F on the socra mhas:.

A chromoscwe whick forws B double eircle, wish or

without a centrageme. 1 Ping with g eentromer= will have a-
assccinted fragesnt. Indicate = ¥ on tbe soore shwet 417 no
fragaent i3 obyerved with a cantric ring.

O e

Multicentric « sn eXxchangs involving three cEr2ssaces
resuits in ¢ Yricantric and b fregrants, & $22%a7;:
with four chrowoacses reyults in a guadricensric an:
thres frapgmants, er¢. Indioate wbieh figure 22

otserves.,

II”

Transiocation ~ these ars diffscult <o score
BECUrAtALY MITNTst G-Dndsd preparations bot snmwiises
there {3 an opvicus exthange betwesn tvo chromnsoses
whick results in twe ghrodoscars nf unl3val 9ise o~
the maryciype. Corsull with tae atudy diracior wnar
tXiz i3 odasrves. Inzicate 3 “I™ in tha “Other”
catezsry.
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CYIOCINICITY STUDT - RAT BONE NARSOW IR-VIVD
Issue Date: UDeceaber 12, 1%88

. FROTOCOL C274 (Com:’d)

Celles recarded

a1 the bottos

pf the score sheet:
These cells are recorded but not computed in the analysie of
aberration frequency.

Pulverized/shattered cell - the chromescees ave
extremely fragmented and unanalyzable. Record under
“PUT. '

{nanalyzable “UA" - those cells that can pot be
analyzed dve to the number/eonplexity of the
abervations involved.

During the anaiysis of the 500 cells for the mitoric index
determination the puabex of polyploids and endoreduplicated
cellsz sre recorded:

Polyplold - m cell containing wultiple copies of the
bapleid {(n) number of chromoscaes. Record under
-Wl-}'--

Endorwduplicated-a cell centaining 4n chromosomes where
the duplicated chromusomes are lying next to each othet
in a "paired™ configuration.

Oata Presentation: Data are susmsrized in ¢ables and vill jncludes
individual animal results and trasteent grous resylels
at the different time pointz. A table of ius wean
gzoup bedy weights at esch veighing tise znd the
pereent change vill be presented, For the assesswunt
of aberrations, gaps are tecorded in individusl animal
zasults dut not included ipn total aberration results
per animal mor in group summaty results.

The nuther of aberrations per cell per anims) is
caleulated. The mitotic index, percent palyploid
percent endoveduplicated cells and percent abesrant
cells 35 caltulated and included in individual and
group resulrs,

The pusber of aberzaticns in pulverized/shattered and
ungnalyzable setraphases cannot accurately be cmieu-
Iated. These cells are fncluded in the percent aber-
rant ceils but nst in the nuaber of aberrations pec
ceil. In this case & "+" is pleced next to the tntal
nuaber of aberrations per cell per animel or per group
te indicate thet the nuzber is a sinisum.

Protocol - Page 15 of 1B
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PROTGCOL €274 (Cont’d)

® | CTIOGENICITE STUDT - RAT BONE MARROV IR-VIVO

Stacistical Amalysis:

Criteris for a
Valid assayr

Repozts
J

MBS Study YBB20.105

Issus Dater Dacember 12, 1788

A statisticsl comparison is nade batwgen each animal

and the appropriate control group (see below) and some
indication {5 made ¢f any animal vith a statistically
significant nuaber of aberrationsscell or percent
absrrant cells. The Fischer's Exact Test will be used
in a statistical analysis of percent aberrant cells.
The ¥ilcowon’s rank sum test?! and percent aberrant cellc
should be used in the analysis of abarratioms/cell.

The average number of aberrations per cell and percent
aberrant cells per animal for each treatment group is
used in a statistical comparison vf rach treatment
Eroup to the control grewp. If a vehicle other than
vater vas used, a comparison is made betvaen the
vehicle and vater control groups. The treatoent
groups ace compared to the vehicle group. Male and
femalde results ave analyxnd separately and compared to
each other to determine any sex differences. &
Cochran-Arnitage ?-19 trend test for the percent
abverrant cells is performed between the groups Lo test
for evidence of a dose cesponse. ANy positive
responze is indicatad vith the corresponding p value
where b p value €0.05 for a tuo-tailed test and

P <0.025 Gor a one-tatled test iz conaidered positive,
The eriteria for a positive response ix » dose(s) that
iy statristically incressed compared to contrel, A
gignificant trend test only vith no single dose
statistically increased is considerad equiwveral,

In the vehicle control, the percent cells with
abeccations {excluding gaps) shall not exceed 4X.

A rapert of the results is prepared for thisz gtudy
by the cantract laburatory. The report will inciude,
but not be limited to, the following: '

1. Name and address of the facility perfetwing the
study and the dwies on which the study vas
initisted and compiered.

Objectives as stated in the approved protocol, and
any changes to the ociginal protacol,

Peotacel ~ Page 15 of 19




PROTOCOL C274 (Cont’d}
' CTTOGENICITY 5TUDT - RAT BONE NARROU IN-VIVO

¥ ! Issue Uate: Decemder 12, 198%

Report {Cont’d}:

A derailed description of all methods used.
Protocel may be appended.

Sratistical methods cmployed for analysis of the
datav

The numbex of animals in the study, sex, body
weights, {and body weight changes throughout the
study,) source of supply, species, strain, and
used for individual animal identificsation,

Deviutions from the Test Facility's Standard Operat-
ing Procedures or the approved protocol.,

A sysmary of the results as they relata to the
study’s objective.

The locaticm vhere 3ll rav data vill be stored.

Rav data of the slide scering. To be attached as
an appendix.

This report shall conform to ell requirements outlined
in Section 5B.185, Subpart J, Good laboratory Practices
Ragulatiops.

Protogel - Page 17 of 18
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