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Test Conditions: The potential of Octopirox to induce mutations in skin was evaluated
using Muta Mouse. This transgenic strain was developed to allow the detection of
mutation in any tissue in vivo. A single application of 0.1ml of a 7.5% solution of OP in
ethanol was topically applied to Muta Mouse skin. This dose was previously determined
to be a maximum tolerated dose.

Results: The potential of Octopirox to induce mutations in skin was evaluated using
Muta Mouse. This transgenic strain was developed to allow the detection of mutation in
any tissue 1 vivo. The maximum tolerated dose was not mutagenic though in previous
studies it had been shown to inhibit DNA synthesis in the Muta Mouse. See study #B91-
0153.
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i. PURPOSI

The purpose of this stugv was to cerermine whether & singie maximum tolerated dose of
Octopirox, applied topically, 1s mutagenic In mouse Skir.

il. SUMMARY

The potential of Octopirox to iInouce mutations N skin was evaiuated using MutaT™MMouse.
This transgenic strain was deveioped tc allow the aetection ot mutation In any tissue /i
vivo (1,2). Octopirox was topicaliy applied to MuteTMMouse skiri in ethanol at a dose of
7.5 mg (- 1100 pg/icm<), which previously was determined to be é maximum tolerated dose
{3). The potential of hyoroxyurez {HU) to induce mutations in skin was also evaluated tfor
comparison to Octopirox, and the established skin mutagen, 7,7 z-dimethylbenzanthracene
{(DMBA), was used as & positive controi.

Since the optimal time atter dosing tc sample skin tor mutation eanalysis was not known,
skin sampies from mice killed 4, 7 and 10 days after dosing with 100 yg of DMBA were
analyzed for mutations. At 4 days after dosing with DMBA the mean mutant frequency
was about twice that in controls. In contrast, at 7 and 10 davs efter dosing the mutamnt
frequencies were about 13-times the control ievel. Theretfore, both 7 and 10 days after
dosing were appropriate times 1o collect skin for mutation analysis. At these times the
mutant frequencies in skin treated with Octopirox were not greater than those in solvent
controls. Alsc, 7 days after dosing, hydroxyuree (0.5 mg/g bocy weight 1.p.) dic not
induce an Increase in mutant trequency. Therefore, under the conditions of testing bott
Octopirox and hydroxyurea were not mutagenic in vive.

Both Octopirox and hydroxyurez had been shown previously tc cause & > 90% inhibition ot
epidermal DNA synthesis in Muta"™Mouse skin at the doses shown here not to be
mutagenic. Therefore, the transient inhibition of epidermail DNA synthesis by & single high
dose of either Octopirox or hydioxyurea 1€ not associatea with mutagenesis in
MutaTMMouse.

11l. METHODS

Materials

Octopirox (TSIN G0832.06) was obtained from Beauty Care Froduct Development.
Hydroxyurea (TSIN R0363.01) was obtained trom the Sigmée Chemical Co., and DMEA
(TSIN R0362.01) was trom the Aldrich Chemical Co. Other chemicails were of reagent
grade or higher quality ano their sources are indicated in the study notebook.

Animals

Male mice ot the MutaT™Mouse strain were received trom Hazieton Research Laboratories
at approximately 7 weeks of age, and were housed 5/shoebo> cage orn harowood chig
bedding. 4 12 hr light/gark cycie (7:00 am tc 7:00 pm; was maintained in the anima:
rooms (with the exception noted beicw;, and Furing Lab Chow anc water were available
ad Iibitum,. Room temperature enc humidity were maintainec tc Biological Testing Facility
(BTF) stanoards (ETF SOF: ENN & 4 The mice were caretully shaveo when they were ¢
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¢ & weeks oic using é smal. enimal clipper, enc ¢rov mice in the resting phase of the haw
cycle (i.e. enimais without cbvious hair regrowtr withun two days of shaving) were used.
Mice were indiviaually nousea efter shaving &nc treztments dic not begin until at least
aays atter shaving. Initially all mice were meintainec in room L-42 of the BTF. However,
mice tc be treatec with DMEA or HU were transterrec to room L-43 in the Carcinogen
Arge atter shaving, anc remained there until the enc of the expenment.

Dosing

The overall expenimenta! scheduie and identity ¢1 groups are indicated below. Mice were
uniguely igentifiec with the group numbers (1-4. anc letters (A-C) and animal numbers (1-
3}, which were written on therr tails with & permenent marker before dosing. The

MutaT™Mouse strain has = coat colors: black, brown ana golden brown. Mice of different
colors were distributed &< unitormly as possibie emong the various treatment groups.

Groug Animals Treatment Days Between Treatment
) and Killing

14 i-2 0.1 mi ethano! (EtCH 4

1E 1-3 0.1 mi EtOH 7

1C -3 C.1 ml EtOH 10

24 1-2 7.2 mg Octopires i{cic 4

2E 1-Z 7.8 mg Octc 7

2C 1-& 7.8 mg Octc 10

3F 1.z C.5 mg/g Hydroxvuree (HU! 4

3E i3 G.5 mg/g HU 7

3C 7-3 0.5 mg/g HU 10

44 7-3 100 ug DMBA

4E 1- 100 yg DMBA 7

4C 1-3 100 pg DMBA 16

Group 1 was treated with C.1 ml of ethanoi &nc group 2 received & single application of
C.1 mlofe 78 ma/ml (7.8%} solution of Octopire» 1 ethanol. The ethanol or Octopirox
solution was dripped over the shaved ares using ¢ micropipettor t¢ achieve uniform
coverage, while avoiding the border so that the cose was not wicked into the surrounding
hair.

Mice in group & receivec C.& mg hyaroxyuree/c L.oov weight dissolved in isotonic saline
{150 mg hyaroxyurea/mii by sterile 1.p. injectior

Mice in group 4 receivec & single topical appticetior. ¢f 10C pgg o! DMBA in 0.1 ml of
acetone (7 ma/ml;. The oose was dnpped on the skir 1¢ achieve uniform coverage as
indicated above tor ethanot or the Octopirox seivtiar,  During dosing with DMBA and for
approximately the next ©.% hr the mice were meintainec unoer veliow lights, then the
white room hghts were 1urned back on. Beczuse o1 &n error in setting the light switches in
the room (i -43}, the ime! wes bypassed anc e Lohts remainec on overnight. The



problem was corrected the foliowing agay Groups 1 anc 2 were housec in & separate roon
from groups 3 and 4 and were not sfiectec.

Since the altered light cycie potentially could aftect the circadian rhythm ot epidermal DN£
synthesis, additional mice were dosed with DMBA and HU as indicated below. Again
dosing with DMBA was done under yellow light.

Group Animals Treatment Days Between Treatment
and Killing

3D 1- 0.5 mgrsg HU 5

4D 1,2 100 up DMBA, 7

All necessary precautions were taken to avoid any possible cross contamination of mice in
the different treatment groups. Groups & and 4, while maintained in the same room, were
kept physically separated on difterent cage racks in indepenoent cage ventilatior,
chambers.

Tissue Collection

At the times after dosing indicated above, mice were killed by CC. asphyxiation. The
treated skin was excised, leaving & border to ensure only treated skin was sampled.
Dissection instruments were carefully washed atter each mouse 1¢ ensure there was nc
cross contamination of samples. Aisc, the mice were killed in the order of groups 1 -> «
which minimized the significance of any inadvertent cross contaminatiori. The skin
samples were sealed in labelled piastic bags, frozen in liquid nitrogen, and stored st -80C (
until sent to Hazleton Research Laboratories for mutation analysis.

Safety Considerations

Handling of all test matenals was consistent with personnei protection and the SOF tor the
Carcinogen Laboratory (Standard Method MCM-26). All cages, cape tops and water
bottlies from mice treated with DMBA were disposed of as carcinogenic waste. DMBA-
treated mice were dissected in the chemical fume hood in L-43 (BTF). Dissectior
instruments and carcasses were discarded as carcinogenic waste.

Analysis of Mutations in Skin

Analysis of mutations in the skin samples was done at Hazleton Laboratories. The
samples analyzed were: 1B(1-3), 1C(1-3), 2B(1-3), 2C(1-3), 3D(1-3), 4A(1-3), 4BZ, 4C(1-
3), 4D(1,2). Samples 1A (1-3} and 2A (1-3), collected 4 cays atter dosing, were not
analyzed because the positive control, DMBA, induced & much iower mutant frequency at
4 days after dosing compared to the eftects at 7 and 10 days after dosing.

The methods for analysis of mutztions in the skin sampies are aescribed in detail ir.
Appendix [, the report trom Hazleton Laboratories.



V. RESULTS
Results of mutation assays are aescribed in detail in Appendix | ano summarized below.
DMBA

Some crusting and tocal ulcerztion of treated skin was noted 7 agavys atter dosing mice
with 100 yg DMBA.

The skin mutation assay resuits trom the DMBA-treated mice are shown in Table 1.
Approximately 300,000 piagues were scored, SiNCe previous experience indicated that this
was adequate to detect the stronc response induced by this potent mutagen and
carcinogen. DMBA was dosed ini acetone, and a specific vehicle control for DMBA was
not included in the experimental aesign. However the mutant trequencies in skin treatec
with ethanol, the vehicle for Octopirox, are shown in Table 2. These values ranged from
23.8 X 10€ to 55.9 X 10°¢ with &n overall mean value obtainec at 7 and 10 days after
dosing of 40.1 X 10°¢. Similar mutant treauencies have been reported in the skin of
untreated and acetone treatec mice (2.

Since the optimal time atter cosing tc sample skin for mutation anelysis was not knowr,
skin samples tfrom mice killed 4, 7 and 10 days atter dosing with DMBA were analyzed tor
mutations. At 4 days after dcsing the mutant frequency in DMBA-treated mice was abou-
twice that in ethanol controls. However, at 7 and 10 days the mutant trequencies were
about 123-times the mean level Ir. ethanol controls, indicating that both 7 and 10 days &atte:
dosing were appropriate times tc collect skin for mutation analysis.

Mouse 4D1, sampled at 7 days after dosing, had @ mutant treauency ot about 7000 X
10°€¢, which is more than 10-folc oreater than that determined in the skin of the other
DMBA-treated mice. As discussec in Appendix |, such & high mutant treguency i1s probably
the result of a heritable mutation in the target /ac £ gene.

As noted in the Methods section most of the DMBA-treated mice were subject to an
altered light cycle during the dav of gosing. Mouse 4Dz was an additional mouse
subsequently dosed and maintainec under the normal light cycle &nd killed 7 days atter
dosing. The mutant trequency observed in 4D2 was similar to that in 4BZ, which was alsc
killed 7 days after dosing. Furthermore, the mutant frequencies determined in all the mice
killed 10 days after dosing were similar to the value obtained with 4DZ. Theretore, 1t is
unlikely that the alteration i the hght cycle attected the induction of mutations in skin by
DMBA.

The strong mutation response inouced by the positive control, DMEA, indicates that the
MutzTMMouse skin mutation assay as pertormed in this stuay was capable ot detecting &
known mutagen and skin carcinoger:.



Octopirox and Hydroxyure:

Results trom MutaTMMouse skin mutation assevs or Octopirox and hydroxyurea are showr
in Table 2. Based on the relatively low resporise 1¢c DMBA 4 aays after dosing, only skir
samples from the mice killed 7 and 10 days stter dosing were evaluated for mutation.
Approximately, 600,000 piaques were scorec, since preliminary validation studies
indicated this was an adequate number to assess mutant trequency. At both 7 and 1C
days after dosing, the mutant trequencies in skir. irom mice treated topically with
Octopirox were not greater than those in solvent controils. Alsc, 7 days after dosing
hydroxyuree dia not inguce an increase in mutant trequency. Therefore, under the
conditions of testing both Octopirox and hygroxvures were not mutagenic /n vivo.

V. DISCUSSION..
The dose of Octopirox evaluated here tor mutagenic potential (7.5 mg or - 1100 ug/cm?) (4)
was shown previously t¢ be @ maximum toieratec acse based on the severity of dermal
irritation induced by higher doses (3). This cose weas not mutagenic, but in an earlier study
caused > 90% inhibition ot epidermal DNA svnthesis in Mutz "™Mouse (4). Similarly, the
dose of hydroxyurea tested (0.5 mg/g body weight 1.r.}, caused & 98% inhibition of
epidermal DNA synthesis in MutaT™Mouse (&; vet was not mutagenic /n vivo. Together
~ these results indicate that the transient inhibitior ot epidermal DNA synthesis by a single
~ high dose of either Gectopirox or hydroxyuree 1s not essociated with mutagenesis in vivo.
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Mutz TMMouse Skin Mutation Assav hesults 1rer Wace ireatec with 100 ug DMBA

Anima. 7 otal Plagues Mutents M.F. X 106"
4 Days Atter Losing
4A7 31€,06% Z3 73
4AZ 28E,38¢ z 128
4AC 28Z2,68C ie 48
AVG = SC 83 £ 41
7 Days After Dosing
4EZ 312,69C 187 438
4D- 13¢,72¢% e Spontaneous Mutant
4C2 212,90¢ 17¢ £72
£ = CSC 505 + 95 (N = 2)
10 Days After Dosing
4CH 28€,1E2 14¢ 517
4CZ 30C.,4z2¢ 18- 642
4C:z 307,81C 14° 459
AVCG 2 ST 539 + 94

*M.F. indicates mutant trequency.



. TABLE 2.

Muta™Mouse Skin Mutation Assay Results from Mice Treateo with
Octoprrox and Hydroxyuree

Animal Total Plaques Mutants M.F. X 106"

7 Days After Dosing

Ethanol Contro/

1B1 588,01¢ 14 23.¢&
1Bz 619,44¢ 20 32.%
1B3 591,80¢ 2z 37.2
AVG = SD 31.1 = 6.§
Octopirox (7.5 mg)
2B1 602,99¢ 10 16.€
2BZ 668,547 2€ 3g&.¢
2BZ 672,94¢ Zz 24.2
. AVG 2 ST 28.¢ 2 1.8
Hyaroxyurea (0.5 mg/g boay wt,
. 3D1 627,63¢ 14 22.%
3Dz 628,494 13 23.¢
3Dbs 574,604 24 41.¢
AVG = SC 262 £ 10.¢
10 Days Aftter Dosing
Ethanol Contro/
1CH 590,6¢€7 3z ER.C
1C2 611,94¢ 2& 45.¢
1Cz 611,522 28 4% ¢
AVG x SO 4.2 z 5.¢
Octopirox (7.5 mg;
2C 600,587 17 28.%
2CzZ 707,802 21 2¢.C
2C:s 615,62% 2¢€ 4z.2
AVG = SD 324 x 7.7

& *M.F. indicates mutant trequency .
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SUMMARY

A CD2 transgenic mouse streain, designated MutaMouse, which contains multipie
copies of a lambda gtlO0lacz construct integrated intc the cenome of each celi.
was used to evaluate the mutagenic activities of two test articles, GO0539.0¢
and R0363.01. 1lwenty-four (24) codecd samples of skin tissue were provided tc
Hazleton Washinaton, Inc., to determine the frequency of lacZ mutants. DNA
was extracted from each skin sampie, anc the lacl genes were packaged in vitrg
into lambda pre-heads. The resultant phage were platec onto £. coli ( (lacZ’)
agarose cultures in the presence of & chromogenic substrate {(Xgal) for the
lacZ gene product, f-galactosidase. The plaques that subsequently developec
were colored biue for the nonmutant, lacZ’ genes, whereas mutations in the
lacl gene were indicated by coloriess or light blue plaques. A1l plaques
suspected of being mutants were replated tc confirm the mutant phenotype. The
ratio of confirmed mutant plaques to the lacZ' plaques was calculated as the
lacl mutant frequency in each skin sample.

After analysis of the skin samples for the laci mutant trequency, the samples
were decoded. Six negative control samples, harvested in triplicate at 7 day:s
and 10 days after study initiation, showed mutant freouencies in the range of
23.8 x 107 to 55.9 x 107, which were consistent with the Hazleton historice’
data base for skin. Other samplies were exposed tc 7.1z-dimethylbenz(a}anthre.
cene (DMBA), as & positive controi, and harvestec irn tripiicate at 4, 7 &anc ¢
days after treatment. The samplec obtzined at 7 anc 1C dzys showec iarge
increases in mutant frequency (50% x 107 and 53¢ x 1C™°. respectively, at
averages). Test article GOS3¢.06 showed nc increases in mutant frequency for
triplicate samples harvested &t 7 and 10 days; the individuel samples ranged
from 16.6 x 10°¢ te 42.2 » 10°¢. Likewise, test articie R03€3.01 showed nc
increase in mutant frequency &t & single harvest time of 7 days. These
results demonstrate the lack of mutagenic activity in skin by G0539.06 and
R036.01 under test conditions that led tc iarge increzses in mutant frequency
after treatment with DMBA.

14654-0-30C
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14654 -2-30(
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9 ANALYSTS Of MUTAMOUSE TISSUL: +0F LACZ MUTANT FREQUENCY
1. STUDY IDENTIFICATIOM
A. Sponsor: The Procter & Gambie (ompany
E. Test Articles:

Sponsor Test Substance icentification Numbers (TSIN):
GO536.0t anc RO363.0:
suppliec within the foliowing codec skin samples (24):

18I, 1Bz, 1B3, 1C1, 1Ce (%, 2Bi. 2Bz, 2B3, 2C1, 2C2, 2C3,
3D1. 3Dz. 3D3., 4A1, 4AL. &A:. 4Bz, 4C1, 4C2, 4C3, 4D1, 4D2

Coded skin sampies (6, prcvided but not analyzed in this re-
port: 1Al. 1AZ, 1AZ. ¢h.. ZAZ, 2AS.

~S

Sponsor Study Number: BS¢:-0zZ:

Physical Description ¢f ihe jest Sampies: Frozen skin samples
individually sealed ir :ezbeiecd baas.

4. Dates keceived: Juiy i{ Juiy €. and October 10, 1991
£, Genetics Assay Number: :465¢
C. Type of Asszv: Analysic of MutaMouse Trssues for LacZ Mutant
Frequency
C. Protocol Number: 300, Editior .
L. Study Dates:
i. Stuay lnitiation Date: Juiry li. 199}
. Experimental Start Date July 22, 1991
3. Experimental Terminatior Dete December 12, 199]
F. Supervisory Personnel:
i Leboratory Superviscr Hoc: Khour:. M.S,
. Stuay Director. bBriarn vy, Ph.i

@

14654-0-30(
14656-1-30¢(
14654-2-30¢( ¢



@ HAZLETON

WASHINGT

11.

I11.

V.

14654

OBJECTIVE

The objective of this study was to evaluate the ilaci mutant frequency ir
MutaMouse skin samples provided under code identification by Procter &
Gamble.

RATIONALE

MutaMouse is & transaenic mouse which has bacterial iaci genes stably
integrated into the genome of every cell. This aene 1< unexpressed in vivce
but serves as & potential target for mutagenesis by chemicals, radiation or
endogenous processes. The particuiar advantace of the transgene is that
the lacZ gene is inserted within & lambda gtlC vector which can be rescuec
enzymatically from the mouse DNA. DNA isolatec from any mouse tissue of
choice is reacted with a iambda packaging extract in order to produce
viable phage. Each Tambas phage contains one laclZ target gene obtainec
from the mouse DNA. The phage are adsorbed tc & large excess of £. coli (
bacteria and allowed to multiply and form plaques on an agar surface. By
including & chromogenic substrate in the acar for the 1acl gene produce, £-
galactosidase, & dark blue coior is developed in the wildtype (nonmutant)
plaques. However, mutations that cause a l1oss or reduction in f-gal
activity result in colorless or light blue piaques. The ratio of altered
plaques to blue piaques is the lacZ mutant freouency in the mouse DNA beinc
analyzed. This assay is sensitive to mutagenic agents that cause base-pzir
changes or deletions in regions of the lacZ target required for enzymeztic
activity. The construction of MutaMouse anc its characteristics wer:
described as strain 40.€ by Gossen et ai., 198¢.

MATERIALS
A. Animal Tissue

Skin tissue sampies for ana]ys1< were obtsined by Procter & Gambile
from MutaMouse transgenic mice, designated CD.-1ac280/HazfBR. Frozen
tissue samples packaged in dry ice were sent to HWA, and the tissues
were stored at -70 C or colder until removed for the extraction of
DNA.

B. Bacterial Host

The bacterwa1 host for the deveiopment of plaques was L. coli €

(lac, tet', amp") obtained from Dr. Jan Gossen, Medscand Ingeny, The
Nether\and< Stocks were stored at -20°C or colder in 50% glycerol
in Luria Bertani (LB) medium. Overnight cultures were subjected
periodically tc growth in LE medium contzining ampicillin or tetracy-
cline to guard against adventitious bacteriel contamination. Daily
cultures were prepared from overnight cultures in LE medium contain-
ing 0.2% meltose (LB/M medium}. The daiiy cultures were grown in
LB/M medium 1c & density of OL, = C.% tc :.C prior to coliection for
use in the assay.
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Sample Seiection and Size

In this study, skin sample: were the only tissue samples provided.
The sponsor initially requestec trat 300.000 blue plaques (lacZ’ gene
population) be analyzed per campie¢. A number of samples were then
selected for further anmalysi¢ up 1c 600.00C lacZ® genes. Six coded
skin sampies were placed or. hcic ana were not analyzed for this
report (see Section 1.B.!

Mutation Assa)

il

~h

Tissue preparation

Lach sample of frozer skir was removed from -70°C storage and
cut intc small pieces with scissors. The pieces were then
dispersed into lysis bufier (10 mM Tris-HC1, pH 8.0, 150 mM
NaCi, 20 mM EDTA). Lact c-spersec tissue was d1gested for 2-2
hours at approximatel) %C { in ¢ shaking waterbath using 0.9%
sodium dodecylsulfate znc (.¢ mg/ml proteinase K in lysis
buffer.

DN+ preparation

The tissue digest wes mixec with an equal volume of equilibrat-
ec phenol:chioroform (.:: . usinc gentie inversion to produce &
homogeneous suspensior.. ihe water phase (containing the DNA)
wa< separated from the orcenic phase by centrifugation at
approximately 1500 x ¢ tcr 1t minutes. The water phase was
then transferred toc ¢ cieer tube. whiie being careful to avoid
insoluble material &t the nterface.

t one-fifth volume of &M potassium acetate was added to the
water phase and mixec centiy. Then one volume of chloroform

was added and mixed by ciov inversions. After centrifugation
at approximately 250C » ¢ fcr 30 minutes at approx. 4 C, the
upper aqueous phase wes iransferred tc & clean tube. DNA was
precipitated by the socitsor of ¢ to 2.5 volumes of cold abso-
lute ethanol.

The coliected DNA wee cicscivec in TE-4 buffer (10 mM Tris-HC1,
pH 7.¢L. 4 mM EDTA} anc refrigerated indefinitely at approx.

4 {. The DN& concentirziior was determined from the ultraviolet
absorbance at 26C nn. vsinc the reiztionship of 70 ug/ml of
celf thymus DNA for &rn ebsorbance of 1.0 (Rodriguez and Tait,
1983, .
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The molecular weight distribution o1 each DNA preparation wa:
determined by electrophoresis in 0.%% agarose. The migration
of the DNA and DNA molecular weight markers were visualized by
ethidium bromide staining and photoaraphy of induced fluores-
cence. DNA preparations of good quality for the packaging
reaction, defined as DNA remzininc primarily between the origir
and the 25,000 base-pair position. were used for the analysis
of mutant frequency.

DNA packaginc

Sequences of iAgtl0lacZ were removec from the mouse DNA and
packaged into empty lambda preheads by use of lambda packaging
extracts. The extracts were purchasec commercially and con-
sisted of two components (freeze/thaw extract and sonicate).
The components were stored at -70 ( or colder and were guickly
thawed just prior to use.

Each DNA preparation was diluted with Tt-4 buffer toc a concen-
tration of 1.5 ug DNA/ul. £ volume of & pl was carefully
pipeted into 10 ul of freeze/thaw extract and stirredc. The
sonicate (1t ul) was then immediately added and stirred. The
reaction was incubated for approximately % hours at 37 1 2 C,
then terminated by the addition of 0.£ to 1 ml SM buffer (50 mM
Tris<HCT, pH 7.5, 10 mM MgSC,, 100 mM NaCl, 0.01% gelatin; anc
30 gl of chioroform as preservative. The reaction mixture wes
pulse-spun to pellet the chiorcform. &nd the preparatior ré:
stored in the dark under refrigeratior (-4 () until anaiyzec.

Lambdeé plaque production

The number of reliable l1ambde phage r each packaged DNA prepa-
ration was estimated by z titerinc. £ measured volume was
removed and incubated for 20-30 minutes at room temperature
with 1 mi of [. coli C prepared as described below. LB/MM
agarose medium was prepared, and 14 m! were added to the tube.
After mixing, pouring the contents intc & 150 mm plate, and
allowing solidification, the culture was incubated overnight at
approximately 37 ( to aliow plaques tc develop. The plaques
were counted and used to calculate the volume of packaged DNA
preparation needed to produce approximately 1500 plaques.

The packaged DNA preparations from each tissue sample were
anaiyzed by producing 100,000 or more piaques at & nominal
(precaiculated) density of approximateiy 1500 plaques per 15C
mm culture plate. Usually., severei packaaging reactions and
platinas (on different days, were usec tc achieve the tota:
popuiation adesired for each tissue sampie. The plating proce-
dure 1s described in the last paracraph of this sectiorn.
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LB/MM agarcse medium wé: prepared on the day of use. The
contente were 0.75% purifiec agarose in LB medium to which

16 mM MgSC,, 0.2% maitcse. and 0.3%5 mg/m]l X-gal were added
aseptically to molter medium (approx. 55 () just prior to use.
The X-gal solution wzs previously dissolved in
dimethylformamide (DMF: and then dilutec into the agarose
solution such that the DMi concentration was less than 0.5%.

L. celi C bacteria were obtained trom daily cultures as de-
scribed n Section 1V.t. The cultures were centrifuged anc
resuspended in fresh LE/MM medium at OL.,, of approximately
0.40-0.6C, which corresponds to approx1mate1y 2 to 4 x 10°
bacteria/m] This suspensior. was held on ice and used within
1-2 hours of preparatior.

k seriesc of tubes weze prepared for the adsorption of phage to
the pacteria. Normail) three plates were poured from one
adsorption, so the vciume of packaged DNA preparation used
corresponded to & titer ¢t approximately 4500 phage. A 3 ml
aliquot of bacterial cuspencion wae added, and the suspension
was mixe¢ and incubatec tor 20-3C minutes at room temperature.
LB/MM agarose (47 ml: wes zaced and mixed. The contents were
ther quickly pipetec irntc three empty 150 mm culture plates at
18 ml/plate, spread eveniy. enc allowed to harden. The cul-
tures were incubatec cverriont 2t approximately 37°C to allow
plaques tc develop.

Piste scorinc

A1l cultures were scorec or the aay of removal from the incubaz-
tor. The total popuiztior wes determined from blue plaque
counts or four representetive plates. An area equivalent to
one-tenth the plate are: wee marked on the plate surface and
usec as the count arec The averace plaque count and standard
deviation were determinec  The totai population was calculated
as the average blue piaoue count x 10 x the number of plates
scored for mutant plaque:

Lach piate was examinec cerefully for presumptive mutant
plaques. identified e¢ couioriess plaques or plaques with a
reduced color relative tc the majority of blue, wildtype
plaques. The positions were markec and the plate given to &
second person tc locate &ny additional presumptive mutants.

K17 presumptive mutant plaoues were picked by collecting a core
through the plague witt ¢ ciean Fasteur pipet. The contents
were transferred to ¢ microtuge tube containing 300 ul SM
buffer end 50 ul chlorcforn.  After mixing well, the phage
preparations were giiowec 1c sit for several hours or overnight
in ¢ refrigerator. Th¢ pnsce preparations can be held

1¢
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ingefinitely at approximateiy 4 ( 1r the cark but were assayec
for mutant content within 7 days tc aveic possible loss of
infectivity.

€. Mutant confirmation

Fresumptive mutants were testec for mutanl phenotypes by
replating onto £. coli C cultures contéining X-gal. bacteria:
suspensions in LB/MM agarose were prepsrec a¢ zlready describec
in Section V.B.4, except that phage were not includec. Either
150 mm plates or the much larger 24 cm » 24 cm bottom agar
plates were used. 1In the latter cese. 30 ml of LB/MM agarose
were mixed with 3 ml of bacteriz suspension and pourec for each
plate. After hardening, the plates were positioneag on & grid
pattern of approximately 15 mm x 1% mm. A 1CG ul aliquotl of
each presumptive mutant phage preparation was applied to one
arid are:. After the spots had adsorbed intc the agarose, the
piates were incubated overnight at approximately 37 C.

A presumptive mutant phage samplie wes scored as mutant if any
coloriess or light blue plaques were found in the spotted ares.
An all-blue response of wildtype intensity in the spotted aree
was scored as negative for mutatiorn.

1f the spotiec arez was complietely ivsec sco thet indivicu:
piaques were not distinguishable, ¢ second confirmation test
with & smaller titer was performed. Conversely, if nc pliaques
were observed, ¢ second trial with ¢ larcer titer was used for
that phage preparation.

Mutant frequency calculation

~

The mutant frequency (MF) in & DNA sampie was defined as
the ratic of confirmed mutant p]aque< tc the tota] plaques
analyze¢. The MF was expressed in units of 10° plaques.

To increase the population of analyzec 1tacZ genes for &
aiven skin DNA sampie. the results from several packaging
reactions and phage platings were combinec and used for the
MF calculatior.

Data Presentation

For each skin DNA sampie analyzea. the feoliowinc datz are reported:
the totzt number of plaques scorec, the number of coiorless mutant

plaques founc. the number of color-mutant piaoue:., the tolai number
of mutant piaques, and the caiculatec mutant frequency.
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, L. Assay Acceptance Criteric

The assay was considered accepiabie for evaiuation of the results by
meeting the following criteric:

The negative control tissue vieideo ¢ mutant frequency consistent
with historical experience tor that tissue. The average mutant
trequency among the € negative contirci samples was (40 t+ 11) x
10°¢, which was not siagnificantiy difterent from the HWA historical
neagative control data providec beiow:

HWA HISTOKICAL NEGATIVE CONTROL
MUTANT FREQUENCY IN SKIN

MUTAN WILDTYPE MUTANT
ANIMAL * LACZ GENE® LACZ GENES FREQ. x 10°
] 2¢ 1.059,759 27.4
: 28 1,013,281 27.6

. 3 K 1,062,595 34 .8
. ¢ 3¢ 1,092,815 29.
£

(78 )

2¢ i,156,650 20.7
¢ 2¢ i,204,389 23.2
7 3¢ 1,050,676 32.4
* Male, §-10 week: Ava. MF = (27.9 + 4.9) x 10°¢

The plaque density on tne cultures scored for mutants did not
exceed 2000 plaques (tc 5% precision) per 150 mm plate.

The efficiency of the packacinc reaction for each DNA sample did
not fall below 10,000 pfusuc DNA. Because most DNA samples were
packaged in several indiviauel reactions. an occasional reaction
ir the 9000 pfu/uc DNA rance wee acceptabie if the majority of
plaques were obtained zt hicher efficiency.
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Response Evaiuation Criterie

A1l tissue samples were analyzed at plaque populations greater than
100,000 and in accordance with directives from the sponsor. Because
the concurrent negative controls were comparabie to the HWA histori-
cal negative control data, the concurrent negative controls were used
to evaluate the responses in the treated tissues.

An appropriate statistical method for date analysic is not yet
developed. Therefore, a gquideline of at ieast a ¢-fold increase irn
mutant frequency over the concurrent negative control mean was used
as a minimum response to indicate mutagenic activity. In this study,
that mutant frequency was 80 x 10°¢ or greater. In addition, &
consistently elevated response among the replicate samples was
necessary tc consider & treatment to be mutagenic.

[
ta)



@h:
‘!l" V1.

AZLETON

b Y o B W)

SHINGTON

RESULTS AND DISCUSSION

A1l of the skin samples evaluated in this study were coded. Upon comple-
tion of the study, the code was broken by the sponsor, and the data were
arranged into the appropriate treatment groups for analysis, as shown in
Table 1.

The results in Table 1 show that the negative control skin samples, har-
vested 7 days after initiation of the study, yielded mutant frequencies
within the HWA historical distribution of (28 1 5) x 10°¢ Higher mutant
frequency values were obtained at 10 days after study 1n1t1ation. It is
not clear why this second set of controls shouid yield apparentiy higher
mutant frequencies, but if all six control animals are considered together,
the resultant mean and standard deviation, (40 t 11) x 10 6, was not
significantly different from the HWA historical distribution obtained from
approximately 1,000,000 plaques per animal. Hence, the concurrent negative
control, consisting of all & samples, was considered to be appropriate for
the evaluations of the treated skin samples.

7,12-Dimethylbenz(a)anthracene (DMBA) was used as a positive control test
substance. As shown in Table 1, the DMBA treatment caused only a minimal
increase in mutant frequency by 4 days after application. However, by 7
days after treatment, a large increase in mutant frequency was observed.
This response increased somewhat further to an average mutant frequenc: of
539 x 10°° at 10 days. (One of the animals, coded 4D1, showed a mutam:
frequency that was indicative of a mutant offspring in the animal breeding
program, so this animal was excluded from the analysis of DMBA-induced
mutagenesis.) These results demonstrated the mutagenicity of a well-known
chemical mutagen and showed the importance of harvest time in detecting
this activity. The time course for the maximum accumulation of induced
mutants in skin is not established for any chemical, but 7-10 days’ harvest
time appears to approach the time necessary for maximum assay sensitivity.

Compound G0539.06 did not induce any significanl increases in mutant
frequency when assayed 7 and 10 days after treatment. The mutant frequen-
cies in the skin samples from individual animals ranged from 16.6 x 10°¢
42.2 x 10°%, which fell within the negative control range of frequencies.
The lack of any response at 7 or 10 days after treatment indicated that
G0539.06 did not possess any significant mutagenic activity in mouse skin.

Compound R0363.01 was analyzed 7 days after treatment. Again, no departure
from the range of mutant frequencies typical of negative control skins were
observed. Thus, no evidence for mutagenic activity was obtained for this
test substance.
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VI1. CONCLUSION
MutaMouse skin samples assayed 7 anc 10 aays after the appiication of 7,1z-
dimethylbenz(a)anthracene showed large increases in the lacZ mutant fre-
quency. In contrast, test compound G0539.06 did not induce any increases
in mutant frequency at these harvest times. Similarly, test compound
R0O363.01 caused no change in mutant frequency at 7 days following treat-
ment. Thus, no evidence for mutagenic activity in skin was obtained for
either test compound in this study.
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TABLE 1

LacZ MUTANT FREQUFNCY TN MUTAMOUSE SKIN SAMPLES

P&G Study No.: B91-0227
P&G Reference Nn.: 91000672
UWMA Acgav Mo 14654
Tissue Packaging_Reaction Plating Nensity Total LacZ® Colorless folored Total .
Sample Population LacZ Lacl LacZ MF x 107
Identity” No."  Titer {pfu/ug DNA) (l.acZ® plaques/plate) Mutants Mutants  Mutants
181 1633-1 36,027 1163 87,225 1 0 1
Megative  1633-1 36,027 1543 46,290 1 0 1
Control, 1633-1 36,027 1215 21,870 2 ] 3
7 dave 1633-2 18,827 1580 142,200 1 ] 2
1633.1 20,507 1680 151,200 3 ? 5
1631 4 22,100 1365 133,230 ? o 3
SAR, 018 14 71 .
1B2 1633-] 21,413 1363 122,670 3 0 3
Negative  1633-2 12,960 1515 99,990 1 0 1
Cantrol, 1633-3 14,747 1535 96,705 4 0 4
7 daye 1633-4 16,880 1428 114,240 5 l 6
1633-5 17,787 1595 130,790 5 0 5
1633-6 21,493 1835 55,050 1 n ]
619,445 20 32.3
183 1633-1 23,573 1323 119,070 2 1 3
Negative 1633-2 16,907 1420 113,600 3 ] 4
Control, 1633-3 18,347 1385 70,635 1 0 1
7 days 1633-4 32,640 1448 221,544 10 2 12
1633-5 11,440 1240 66,960 2 0 2.

591,809 22 37.2
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TABLE 1 (Continued)

LacZ MUTANT FREQUENCY IN MUTAMOUS

m
w
'

Tissue Packaging Reactiop Plating Density Total LacZ® Colorless Colored Total
Sample Population LacZ LacZ LacZ MF x 10°
Tdentity” No.®  Titer {(pfu/ug DNA) (LacZ® plagues/plate) Mutants Mutants  Mutants
111 1670-1 18,853 1383 121,704 g9 0 9
Negative 1670-2 20,000 1293 116,370 5 5 10
Control, 1670-3 14,560 2005 138,345 3 0 3
10 days 1670-4 13,893 1588 104,808 7 0 7
1670-5 14,773 1575 66,150 1 1 2
1670-5 14,773 1443 43,290 1 1 2
590,667 33 55.9
1C2 1670-1 23,307 1435 159,285 5 5 10
Negative 1670-2 13,467 1505 96,320 4 1 5
Control, 1670-3 19,573 1578 63,120 1 0 1
1N daye 1670-3 19,573 1383 53,937 1 1 2
1670-4 11,093 1370 69,870 1 0 1
1R70-5 ?5.573 1448 169,416 a n 9.
f11,948 28 45.8
103 1670-1 32,613 1188 163,944 1 4 5
Negative 1670-2 23,547 1093 65,580 2 1 k!
Control. 1670-2 23,547 1118 60,372 1 2 3
10 Adave 1670-3 11,813 1555 88,635 3 0 3
1670-4 13,627 1438 99,222 4 4 8
1670-5 10,107 1790 85,920 3 | 4
1670-6 9,787 1450 47,850 0 2 2
611,523 28 45.8

S
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TABLE 1 {Continned)

LacZ MUTANT FREQUENCY [N MUTAMOUSE SKIN SAMPLES

Tissue Packaging Reaction Plating Density Total LacZ® Cnlorless Colored Tota}l
Sample Population LacZ Lac2 LacZ MF x 10°
[dentity” No.” Titer (pfu/ug NNA) (LacZ® plaques/plate) Mutants Mutants  Mutants
4A1 1670-1 20,800 1165 118,830 6 0 6
DMBA, 1670-2 10,667 1350 68,850 5 2 7
A Aave 1670 1 16,793 1685 128,385 R ? 10
116, 0R8 27 178
ap2 1670-1 19,520 1375 132,000 12 1 13
NURA, 1670 2 12,907 1423 89,649 12 2 14
A Aaye 167013 9,707 1481 66,735 ] ? 10
288,384 37 128.3
473 1670-1 22,267 1228 136,308 5 0 5
DHBA, 1670-2 12,640 1375 86,625 3 ] 4
1 days 1670-3 9,867 1550 69,750 3 2 5
292,683 14 47.8

S
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TABLE 1 (Continued)
LacZ MUTANT FREQUENCY IN MUTAMOUSE SKIN SAMPLES

Tissue Packaging Reaction Plating Density Tota) Lac?® Colorless  Colored Tota)

Sample Population LacZ Lac?Z Lacl ME v 10t
Tdentity” No.®  Titer (pfu/ug DNA) {LacZ’ pltaques/plate) Mutants Mutants  Mutants

4B2 1633-1 34,587 1295 194,250 65 4 69
DMBA, 1633-2 24,747 1410 118,440 59 9 _68

7 days 312,690 13 438.1
401 1633-1 28,720 1035 139,725 973 4 977 6292
DMBA,
7 days
402 1633-1 19,360 1513 139,196 72 15 87
DMBA, 1633-2 17,280 1533 128,772 58 8 66
T Aays 1A33 3 31,813 1408 44,940 2? 4 26
312,908 179 572.1

&
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TARLE 1 {Continued)

lacZ MUTANT FREQUENCY [N MUTAMOUSE SKIt SAMPLFS

Tissue Packaging Reaction Plating Density Total Lacl® Colorless Colored Total
Sample Populat fon Lac? Lacl LacZ MF x 30f
Jdentity” No.Y Titer {(pfu/ug DNA) (LacZ’ plaques/plate) Mutants Mutants  Mutants
4C1 1670-1 33,307 1203 191,277 83 6 89
DMRA , 1R70 -7 27,440 1375 94,875 45 14 _59
In days 286,152 148 §17.2
40,2 1670 1 24 880 v 1768 148,356 A? 23 105
NMRA, 1670 7 73.3A0 1270 152,070 78 17 88
10 Adave NN, 476 193 RAZ A
4c3 1670-1 22,453 1195 118,305 60 11 71
NMRA | 1670-2 13,200 1435 94,710 27 9 16
10 daye 1670-3 18,400 1210 22,990 6 2 8
1670-3 18,400 1355 36,585 14 4 18
1670-4 17,493 1455 34,920 6 2 8

307,510 141 458.5
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TABLE 1 (Continued)

LacZ MUTANT FREQUENCY IN MUTAMOUSE SKIN SAMPLES

Tissue Packaging Reaction Plating Density Total LacZ® Colorless Colored Total
Sample Population LacZ Lac? Lac MF x 10
Tdentity" No."  Titer {(pfu/ug DNA) (LacZ® plaques/plate) Mutants Mutants  Mutants
2B1 1633-1 18,160 1190 107,100 2 0 2
Compotund 1633-2 23,787 1353 154,242 2 0 2
(N539.06, 1633-3 14,053 1578 47,340 2 0 2
7 days 1633-3 14,053 1598 43,146 0 ] ]
1633-4 12,480 953 57,180 0 0 0
1633-5 13,147 1795 114,880 1 0 1
1633-6 15,920 1515 36,360 0 0 0
1633-7 9,093 1425 42,750 2 0 2
602,998 10 16.6
2R2 1633-1 36,560 1100 99,000 1 0 1
Compound 1633-1 36,560 1283 107,772 f 1 7
6n539.0¢F, 1633-2 18,053 1435 93,275 6 0 6
7 daye 1633-23 26,747 1700 212,500 6 1 7
1A33-4 23,173 1625 156;000 5 0 5
668,547 26 38.9
2B3 1633-1 21,040 1253 72,674 3 1 4
Compound 1633-2 17,813 1515 136,350 4 0 4
(0539.04, 1633-3 51,600 1430 102,960 4 2 6
7 days 1633-3 51,600 1733 181,965 3 1 4
16334 21,440 1790 179,000 3 2 5
672,949 3 4.2
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TABLF 1 (Continued)

Lac? MUTANT FREQUENCY [N MUTAMOUSE SKIN SAMPLES

Tissue Packaging Reaction Plating Density Total LacZ® Colorless  Colored Total
Sample Papulation LacZ LacZ LacZ MF x 10°
Identtty” No." Titer (pfu/pug NNAY {tac?’ plaques/plate) Mutants Mutants Mutants
2C1 1670-1 20,960 1178 123,690 2 0 2
Compound 1670-2 19,173 1333 123,969 3 1 4
G0539.06, 1670-3 10,000 1433 61,619 1 1 2
10 days 1670-4 10,000 1695 81,360 0 1 1
1670-5 11,093 1950 101,400 2 1 3
1670. 6 13,280 1723 108,549 2 3 5
600,587 17 28.3
202 1870 1 19,413 843 AN, 259 ] ] 2
f.ompotnd 1870 2 21,920 1463 149,226 2 n 2
GOR3O DA, 1670 2 13,147 1845 105,165 2 n ?
N Asve 1670 4 21,067 1918 195,636 7 4 11
1670-5 15,333 1458 109,350 0 1 1
16704 13,253 168213 68,166 K n 3
707,802 21 29.7
2C3 1670-1 22,133 1335 128,160 4 0 4
Compotind 1670-2 10,000 1763 84,624 3 0 3
G0539.06, 1670-3 17,520 968 78,408 5 0 5
10 days 1670-4 22,347 1533 133,371 5 2 7
1670-5 26,453 1540 190,960 5 2 1
615,523 26 42.2
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TABLE 1 {Contfinued)

LacZ MUTANT FREQUENCY IN MUTAMOUSE SKIN SAMPLES
Tissue Packaging Reaction Plating Density Total LacZ® Colorless Colored Total
Sample Population LacZ LacZ LacZ MF v 10*
Ident ity” No."  Titer {pfu/ug DNA) (LacZ® plagues/plate) Mutants Mutants  Mutants
ant 1633-1 31,653 1375 206,250 2 0 2
Compotnd 1633-2 13,813 1320 89,760 2 3 5
RN363.01, 1633-3 12,933 1663 89,802 1 1 2
7 days 1633-4 10,693 1848 116,424 1 0 1
1633-5 17,893 1425 125,400 4 0 4
627,636 14 22.3
N2 1633-1 31,067 1225 180,075 6 0 6
Compound 1633-2 14,933 1568 114,464 3 2 5
RN363.N1, 1633-3 24,480 1870 220,660 2 0 A
7 days 1631-4 14,000 1743 113,295 2 0 2
628,494 15 23.9
n3 1633-1 15,733 1290 96,750 7 0 7
Compound 1633-2 12,907 1438 89,156 1 1 2
RN3AI.NT, 1633-3 17,627 1653 138,852 5 0 5
7 days 1633-4 14,000 1888 130,272 1 0 1
1633-§ 16,000 1533 119,574 9 fi 9
574,604 24 41.8

" The test sample rnde, experimental identity revealed after analysis, and the harvest times (days after dnsing) are

qlven,

" Packaging reaction numher: Gigapack 11 Gald laot number (nnnn) and the individual reactians perfarmed (-n) far each

tissue sample.
pfu - plaque forming unit MF = LacZ Mutant Frequency

NMBA = 7,12-Dimethylbenz(a)anthracene, 100 ug per animal, weced as positive control,
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