


Report Title: DNA Synthesis In Mouse Epidermis Following Topical Application Of
A Test Substance Supplied By Procter And Gamble

Test Type: Genotoxicity Study

Conducting Laboratory and Location: Division of Dermatology, UCLA School of
Medicine \

Test Substance(s): G0539.04 and Compound B are both solid Octopirox. G0539.04 was
dissolved in Tween 80 and water. Compound B was solubilized in Solution A and water.

Species: Female SKH/HR1 hairless mice
# of Animals: 6 mice per group

Test Conditions: Part I: Two concentrations of OP (G0539.04) compared to vehicle in
6 mice/group. Mice were dosed topically with 0.05 ml. These mice were dosed with
tritiated thymidine 3 hrs after treatment. Three additional mice were dosed with OP and
vehicle but were not given tritiated thymidine but processed for histopathology.

Part II: Partial repeat of Part I with reformulated vehicle and vigorous stirring of dose
solutions.

Results: Part I. All test preparations induced moderate erythema in all mice by 4 hours
after application. The high dose of OP was discarded due to high variance. Low dose of
OP decreased epidermal DNA synthesis.

Part II:
Test preparation had no discernible effect on skin color or thickness 4 hours after
application. OP in this experiment did not decrease epidermal DNA synthesis.

Study #: B89-5000
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Michael J. Connor ‘ ’ Study Report

DNA SYNTHESIS IN MOUSE EPIDERMIS FOLLOWING TOPICAL APPLICATION

OF A TEST SUBSTANCE SUPPLIED BY PROCTER AND GAMBLE

- S - -

STUDY DIRECTOR: Michael J. Connor, PhD.

STUDY SITE: Division of Dermatology, UCLA School of Medicine.
PURPOSE OF STUDY:

The aim of this study was to measure the impact of a test
substance supplied by Procter and Gamble on the incorporation of
tritiated thymidine into the epidermal DNA of hairless mice.

<

ANIMAL SUBJECTS:

Female s8kh/HR1 (hairless) mice, aged 8-10 weeks, were used
throughout. The mice were housed and treated according to
institutional ethical gquidelines.

TEST SUBSTANCES AND PREPARATIONS:
Four test substances were received from Procter & Gamble:

G0539.04 - white powder

HCO479-86B - straw colored viscous liquid

Solution A - straw colored viscous liquid containing a white
powdery suspension that settled out on standing.

Compound B - white powder

Dose preparations were formulated from these substances as
follows: '

Vehicle - 2.5 g HCO479-86B diluted to 100 ml with water.

2) GO539.04 A - 0.5 g GOS539.04 + 2.5 g HCO479-86B diluted to 100
nl with water.

3) GOS39.04 B - 1.0 g GOS539.04 + 2.5 g HCO479~-86B diluted to 100
ml with water. ‘

A) 9 g solution A dissolved in 90 g water.
B) 9 g solution A and 1 g compound B dissolved in 90 g water.

TREATMENT OF SUBJECTS AND DESCRIPTION OF METEHODS:
The study was performed in 2 parts.
In the initial part of the study 3 treatment groups of 6
1
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mice were dosed topically on the dorsal skins with 0.05 ml of
preparations 1, 2, or 3. Three hours after treatment they were
dosed with tritiated thymidine (30 uCi/mouse). One hour later
the mice were sacrificed, the skins were removed, and the
epidermis was recovered and processed for determlnatlon of the
DNA content. Additional groups of 3 mice were treated with 0.05
ml preparations 1, 2, or 3 but were not dosed with tritiated
thymidine. These mice were sacrificed 4 hours after treatment.
The skins were recovered, were placed in neutral buffered
formalin, and were sent to Procter and Gamble for
histopathological study.

The second part of the study was a partial repeat of the
initial study (using a reformulated wvehicle), and was performed
because of an unusually high statistical variance in the group
treated with preparation 3. Two groups of 6 mice were treated
with preparations W and B. Tritiated thymidine incorporation
into epidermal DNA was determined in these two groups of mice as
described above.

The test materials were stirred vigorously during sampling
to reduce potential dosing errors due to settling of the test
preparations.

EXTRACTION OF DNA AND DETERMINATION OF THYMIDINE INCORPORATION:
Epidermal DNA was extracted and determined by the Burton reaction
as described in Connor and Lowe, Cancer Res., 43: 5174-5177,
1983. Radioactivities associated with the acid soluble traction

and with the extracted DNA were measured to obtain estimates of
the thymidine pool size and incorporation rates respectively.

RESULTS:
Test Preparations

Test preparations 1, 2, and 3 had a pH of about 8.
Test preparations A and B had 2 pH of about 6.

Macroscopic/Gross Effects of Test Preparations
~Test preparations 1, 2, and 3 induced moderate erythema in all
/mice by 4 hours after application.

Test preparations A and B had no discernible effect on skin color
~or thickness 4 hours after application.

Effects on DNA Synthesis
Individual and mean values for groups 1 and 2, and for groups A
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-and B are presented in tables 1 and 2 respectively. Incorporation
, data from the mice treated with test preparation 3 was discarded

'due to a high variance, suggestive of uneven dosing with the test
- substance (this was a heavy suspension).

Preparation 2 statistically significantly decreased (p < 0.05)
thymidine incorporation into epidermal DNA from 5.24 + 0.58 cpm
per ug DRA"to 3.00 + 0.43 cpm per ug DNA, i.e. a 43% suppression.

Preparation . B.__had . no. .statistically significant effect on
thymidine incorporation into epidermal DNA compared to
preparation A (vehicle) (Means 5.80 + 1.30 cpm per ug DNA
compared to 6.17 * 1.62 cpm per ug DNA respectively).
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Table 1: SOMMARY OF DRKTA FROM PART I

Soluble Incorporated
Mouse NA cpm Specific cpm Specific
(m) Activity Activity
Test Preparation 1 (vehicle)
1 .58 62359 106 2724 4.71
2 .79 76832 97 3967 5.03
3 .79 77180 98 4355 5.51
4 .58 £9400 119 3070 5.26
5 .59 57567 98 3657 6.23
6 .73 59687 82 3441 4.70
Means 100 + 5.24 +
12 0.58
Test Preparation 2 (G0539.04A)
7 .42 39655 95 1256 3.02
8 .42 46205 109 1628 3.85
9 .56 42700 76 1641 2.90
10 .74 47247 64 2112 2.85
1 .52 38550 75 1380 2.67
12 .61 42271 69 1677 2.73
Means 81 + 3.00 +
17 0.43

Specific activities are cpm per microgram INA
Soluble - refers to acid soluble radioactivity

Incorporated -~ refers to acid precipitable DNA-incorporated
radiocactivity
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Table 2: SUMMARY OF DATA FROM PART IT

Soluble Incorporated
Mouse A com Specific cpm Specific
# (m3) Activity Activity
Test Preparation A (vehicle - solution A in water)
1 .33 31167 94 1528 4.59
2 .56 53841 96 4315 7.65
3 .49 58726 120 3912 8.00
4 .43 24811 105 2990 7.02
5 .38 30745 80 2124 5.53
6 .39 27790 71 1655 4.20
Means 94 + 6.17 +
18 1.62
Test Preparation B (campound B in vehicle)
7 .44 50826 118 2111 4.75
8 .37 51931 140 2508 6.74
9 .34 34032 99 1535 4.46
10 .44 45525 104 2671 6.10
11 .37 58384 159 2867 7.81
12 .33 39322 120 1658 5.07
Maans 122 + 5.80 +
23 1.30

Specific activities are in cpm per microgram DA
Soluble - refers to acid soluble radioactivity

Incorporated - refers to acid precipitable DNA-incorporated
radicactivity



G0539.04

HC0475-86B

Solution A

Compound B

31146RPT (a) :JEA/mMy

Identification of Test Substances

(X

.
-

Octopirox raw material (solid)

Tween 80

2.5% Tween 80

0.59% citric acid solution (50%)
0.71% sodium citrate

watey

Octopirox raw material (solid)
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TURY NUMBEZR B89-5000

S

INVISTIGATIVE ACUTE MOUSE PAINTING STUDY
HISTOPATHILIGY RIPORT

SIMMARY ANT COLZLUSTIUS

Three groups of erght hairless mice (Skh:HRL, were treated
tcpically with Zonirol wehlizle or test substance inm conurol vehizle Five
mice per group were Incacted intraperitoneslly with tritiated thymiiine
three hours later. Three mite per group, not injected with tritiated
thymidine, were usel o provide skin specimens for histcpathologic
evaluation. ALl =mice were killeZ fcour hours following topizal treatmen:.
The purpese of nistopathcolcogic evaluiztion was to determine if the test
substance produced zny morihclcglc eviience of an epidermal
antiproliferazzve effect and/or 1f montreatment-related lesicns were
present that migh: have an eifect on the Interpretation of data from the
triciated thymidine par:t cf the stuly

There was no proliferative, degenerative, inflammatory, cr
cytopathologic evidence cof a tes: cudstance-induced effect. Incidental
lesions seen focally in mize from 2 groups were consistent with rubbing
or scratching. Inflammation around xeratin follicular cysts and aborted

hair follicle focrmatzion was seen :n all mice. This is a normal cocndition
in the hairless mouse. The £focal nazure of the lesions and their sligh:
to moderate severics culd

Yy suge

-~ -

sy
.

on tritiated thymidine

treatment area.

est they w have only a minor, if any, effec:

(SRR

taxe by epizerrnal cells over a 12.5 sq. cm.
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PUT.208E OF STUDY

This investigative acute painting study was primarily des:gned o
determine the antiproliferative activisy 0f a test substance suppl:iel o

Procter & G
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¥amining the amount of wriciaved thymidine

frem treated and nontreatzed skin of
the hairless mouse. A seccnd purpose of the study was to lock for
hos:zopathologic evidance ci an epidermal effect and to establish the

esions.
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he in-i:fe pgorcicn cf this study and the tritiated thymidine

+3

uctake studies were contractiel te Or. Michael Connor, Dermatologic

Research Foundaticn.  Sxunm frem consool and test mice not receiving
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thymidine were sent tT Procter & Gamile fer histopathologic evaluaticn.
The protocol as prepared for the comtract portion of the study appears in

the appendices.
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The materia nethods for the histopathologic portion cf the
study follcws:

The skin was sucgizally remsoved €rom the dorsal area of the mice
not injected with tr:tiazed thymidine {three mice per group). The skin
was placed dermis s:de down cnn a giece cf photographic paper to prevent
curling, and then put in a contazner of 10 neutral buffered formalin

(NBF). There were nine (9 samples c¢f skin received for histopatholcgy.

The groups and treatments are:
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Results of the histopathologic evaluation are presented in

Table 1. Each of the skin sezz:ions ‘A, B, and C) from all three mize in
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the contrel and test substance-treszted groups nad small foca

s::ght to moderate epidermal acantnos:is (hyperplasia) with cccasicnal
hyperkeratosis. In some of thes azanthooic areas there was & slzzhz

infiltrate cf :nflammatery cells with or without slight spongicsis. The
ma jority of ep:idermis :n each sectiicn, however, was normal in thickness
for this strzin cof mouse and hald no :nflazmatory cells or edema
(spongiosis). Neither the fczal lesicn areas nor the nonlesion areas
showed any evidence cof keratinozyt:i: cell degeneration or necrosis.
Cytoplasmic and nuclezr mirshology and tinctorial character were normal.

ne derm:is ctcntained maltificczal areas of slight to moderate

increases in ce.. numders in the rarcrity ¢of secticns (see Table 1). Tre
cells were primarily neuirsghils ancz maczrcophages and were associated wizth

keratin follicular cysts andior aborzed hair follicle formation.

DISCUSSION
The test substance 152753%.04 A and G0539.04 B) did not resul: in
any epidermal or dermal les:cns. N2 rroliferative (hyperproliferative/

hypoproliferative), degenerat:ive, cr :nflammatory lesions were seen in the

epidermis or dermis {including subcuzis) that could be attributed to acute
topical application of test substance. The changes seen histologically
occurred in the skin of mice from both vehicle and test material in

vehicle treated groups. While a vehicle effect cannot be entirely
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discountec as nc nonvenic.e wrezteld

-esions observed (ep:dermal acan:zho

cermal cellularzty) and the.r fczal or molsifeocal distribu-ionm are
Clhzistent wiill thess autllrs’ exgerisn.e with hairless mice, straLm
in parzzcular Sirple rudling Or :Ifzicning Ls suffizient stimulos for
focal epidermal z2Ianinosis A.30 f.nIe Llssue collection was fcur ncar
POST-Trealiment., INnZ LimMe periti wa:i tos short for treatment-associated
prolilerative chinges T 2Izur. Ini.zmmation associated with keratin
follicular oysts an¥ zhoreed nzir fillicle developmens is common in
hzirless mice -t 2.sc oozarred inotne vehicle only treated group and was

i.e.. vehxcle cr venizle and tess -
It s zafisials o Tratlse
cbserved histolzgizallr ~ignt onate
dividing keraz:inczovriec Sl o
acanthosis, were $-zz. 27 ~lloiiozl

a significant effezt o .acel.-

application site.

stermine the effect the

=7 zprpears unlikely chey

wne entire 12.3 sg. cm.

.2tz preclude its being test related,

wou_d have

topical
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SSTTPATHILIGIC RESULT

TROIVIZUAL ANIMAL SXIN LESIONS



Histopathclogic Resulrs

Table I - Individual Animal Sxkin Lesions

Study: 389-50C0
Group
Group: -2
Sectiocn on Slide: 3
Skin Lesions
Epicermis
i L
Acanthosis 2> L
Hyperkeratosis Tl
Cellular Degeneraticn @
Ce_lular Necrcs:is 20
Spongiosis PO
Inflammatory Cell Ixccytos:is >3
Dermal Cellularicy
Area Above Cysts A
At Cystic Area DU

3
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$-a

t

*Histolopic Grading Scale in the Hairless Mpuse

Evidermal Thickening
0 = Normal epidermal thi:ckness
Slight increase in th
Moderate increase in
Large increase i1n th:

1
2
3

[
(]
e
I
[« ¢t
<

Increase in Dermal Ce’lul
Area Above Cvs:s

= Normal cell numbers

= Slight :nctrease i~

= Moderate :ncrease

= Large increase :in

(@]

W N

At Cystic Area
Same scale - grade separately

Group 2
2 2 2
A B O
2 2 1
1 0 ¢
0 0 ©
0 0 ¢
1 0 0
1 0 ¢
c 0 o0
L 2 2
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CONTRACT OBJECTIV D BUDG /f// - s

This contract is for one experiment using the procedure described below to
dctcrmine the incorporation of tritiated thimidine into the DNA of skin.
The experiment will be conducted, finished and final report submitted by
November 6, 19E3.

The experiment cansists of thrze groups of eight animals. The objective
and descriptizn of the expariment th will be conducted under this
contract are as follows:

Jb,cctiver To deterzine the antipro
supplied by Proct Lol

incorporazad per unit wel
the hciriess mouse. Hai
with c¢onzrol wvehicle
inzraperitoneal injecticn of

3 . --a £ 3
extracz:d from the epiderm
= T

iferative activity of a material
.6 amount of c¢criciated cthymidin:
rex treazted and non-treated skin of
Svhi ERi) will be treated topicall:
substance in wvehicle prior to
thymicine. Following sacrifice the
5 s and counted {n a liguid scintillaticen
rozezar. Cemparisen of <. 2d groups to ccnirol vehicle will allew
deter=ination of cuaﬂg~ in iolabel incorporation into LK

= @ffzzws thet could cause chonmzes in the azount of incorperation
2 invastigated Dy detzrzinin “he azount of radiolabzl in the
or pooi and b histczathological examination ol treated skin.

A
LA

b S ) n
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0t ey O
(A ol o] 0
[

LY 38

3

Experimental Design:

-2 procedure usad in this study is descridbed in the following reference:
Csmnoz, MJ, Leuve, MJ: The imducticn of ornithine decarboxylase and Dha
synthosis in hoirless rouse epidsrzis. Clancer Res. 43, 3174- 5177, 1683.

Tiis will specifically inc 2
1.) Apply 50 ul cf the te
12.5 sg. ca. of the cdorsal suri

erial (G28235.04 A and GCZ39.04 B) two

2.) Inject selezted =ice (five per group) with the tritiated thymidire
2 » 3 hours. Do not inject three zice per group.

:
PR Y
G i

3.) Sacrifice all animals at time = & hours.

4.) Surgically remove treated skin of mice injected with tritiated
thyridine and homogenize in perchloric acid for determination of
radicactivity and DNA.

5.) Surgically remove the skin from thz treatment area from the mice
not injected with tritiated thymicirne (3 per group). Place the skin
dermis side down on a piece of carcdboard (such as poster board) to prevent
curling and then put in container conta.ning 10 % neutral buffered
formalin. The container should be labeled with animal identification
number, and treatment group Send these samples to the sponsor for
histopathological examination.

[}

LR}
+

—
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6.) Count radiocactivity in the acid soluble extract using tle
supernatant obtained in the first centrifugacion of the homogenized tissue
combined with the supernatant from the first washing of the precipitate.

7.) Count the radiocactivity in the acid precipitable fraction (DNA).

8.) Report epm 3H/ug DNA for each treatment group for both the acid
scluble (precursor pool) and acid precipitable (DNA) fractions.

A mm e vt
POTEL 7 N C QU N |

Nuszber of

Sroup t-izals Treat—>2n:

1 ) Vehicle control HZO479-86B soluticn

2 8 33 wi of G3S239.05 A

¥ oA - AL

3 8 S8 ul e GC2:2.C- 3B
STATISTICAL aANALYSIS: CTompare Treatzent groups to the wehicle control
with the level of significarze at p = 0.05 and p = 0.0l using Student’s T
test. Report individual measurezents, group means and group standard

deviazions for thez acid soluble and acid grezipitadble counts.

REC2RDS TO BE MAINTAINED: All records that would be regquired to
reconstruct the study ang to demonstrate acdherence to the protocol should
be maintain=d.

REPIRT : Upon complezion of the study, a suzmary report shall be
prepared. This repor: shall be prepared in a scientific format and will
include all data in a clear and precise, and readily understood style.

iny deviation from the protocol will be discussed with the sponsor and
documented in the files of the stucy.

X



Test Material for Screen in the Hairless Mouse Thymidipe Incerrovatics
AS 5aY,

There are two materials marked as follows.

Test Material Code Colex ror— Arcunt Ir-luded
G0539.04 White Solid 14.48 g
HCO0479-853 Talilow ~iguid 180 g
DNaeing I-styvuctions
A volume of 50 ul of the Iollowing =mixnturss will be dosed to the dorsal
side of the hairless miz2:
L 3

Twagg~an< Vopliea comime Soluticn

1. Venicle 23wl Siluze 2.3 g of HCOL75-86B to

20zl

{1

2. G0339.04 A 30wl aZd 0.5 g of GO53%.04 to 2.5

£ KIl-7% - B8BB and dilute
o 100 ml.

3. GO0339.C4 B £l oul Ad2 1.0 g of GDI39.04 to 2.3
g
cf HZTLT79.86B and dilute to
130 ml.
Use distilled water for the dilus.=nms. Tre concentrations indicated ave

for the treatment of an area of il & s3 := If a larger or smaller area
is treated the doses should be reaciusteZ accordingly. The sponsor musct
be contacted if this happens tc reass.re that the concentrations used for
dosing are as intended.

All dosing solutions should be gprepared con the day of dosing. In
addition, the dosing solutions rcust be stirred continuously during
sampling to eliminate settling of farzicles

The histological samples should bc sent by Federal Express to:

Dr. J.W. Kirley

The Procter and Camble Co

Sharon Woods Technical Clernter
11511 Reed Hartman Highway H3 Bldg
Cincinnati, Ohio «$2«i



