


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 SKWHRl 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 epidemal DNA synthesis. 

Study #: B89-5000 



Michael J. Connor Study Report 

DNA SYNTHESIS IN HOUSE EPIDRRKIS FOLUWIWG TOPICAL, APPLICATION 

OPATEST SUBSTM?CESUPPL+XED BY PROCTERANDGMBIZ 

STUDY DIRECTOR: Michael J. Connor, PhD. 

STUDY SITE: Division of Dermatology, UCLA School of Xedicine. 

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 epidennal DNA of hairless mice. 

t 
ANmAL SuBnecTs: 

Female skh/HRl (hairlesc) mice, aged 8-10 weeks, were used 
throughout. The mice were housed and treated according to 
institutional ethical guidelines. 

TEST SUBSTANCES AND PREPARATIONS: 

Four test substances were received from Procter & Gamble: 

G0539.04 - white powder 
HC0479-86B - 
Solution A - 

straw colored viscous liguid 
straw colored viscous liquid containing a white 
powdery suspension that settled out on standing. 

Compound B - white powder 

Dose preparation8 were formulated from these substances as 
follows: 

f;) Vehicle 

L 

- 2.5 g HCO479-868 diluted to 100 ml with water. 
?@ r-i I: 2) -539.04 A - 0.5 g GO539.04 + 2.5 q HC0479-86B diluted to 100 

ml vlth vator. 
3) GQ539.04 B - 1.0 g GO539.04 + 2.5 g HCO479-86B diluted to 100 

ml vith wator. 

f>cl_<+ ix -A) 9 g 8olution A diraolved in 90 g water. 
! 8) 9 g solution A and 1 g compound B dissolved in 90 g water. 

TREA'T'HENTOP'-CTSANDD~QuFIpIONOP11FlgoD45: 

The 8tudy wa8 performed in 2 parts. 

In the initial past of th8 8tUdy 3 treatment group8 of 6 
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mice vere 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/mou$e). One hour later 
the mice were sacrificed, the skins were removed, and the 
epidermis was recovered and processed for 'determination 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 vehicle), 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 k 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 DETEFWI NATION OF TIMEXDINE MCORPORATION: 

Epidermal DNA was extracted and determined by the Burton reaction 
as described in Connvr and Lowe, Cancer Res., 43: 5174-5177, 
1983. Radioactivities associated with the acid soluble fraction 
and with the extracted DNA were measured to obtain estimates of 
the thymidine pool size and incorporation rates respectively. 

Test preparations 1, 2, and 3 had a pH of about 8" 
Test preparation8 A and B had a pH of about 6. 

'-Test preparations 1, 2, and 3 induced moderate erythema in all 
jmice by 4 hours after application. 
: Test preparations A and B had no discernible effect on skin color 
--or thickness 4 hour8 after application. 

cts on DNA m 

Individual and maan values for group 1 and 2, and for groups A 

2 
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x,-an@ B are presented in tables 1 and 2 respectively. Incorporation 
\ data from the mice treated with test preparation 3 was discarded 
1 due to a high variance, suggestive of uneven dosing with the tes: 
-substance (this was a heavy suspension). 

Preparatipn 2 statistica.lk&&igni.f&ant&y deczreased (p c 0.05) 
tzpidine incorporation into epfdermal DNA from 5.24 2 0.58 cpm 
per ugDTJK"to 3.00 2 0.43 cpm per ug DNA, i.e. a 43% suppression. 

Preparation-.. R.---had.. .no.--4tati~ti~~,y 
fihymidine 

significant efflect on 
incorporation into 

preparation A (vehicle) 
epidermal DNA compared to 

(Weans 5.80 f 1.30 cpm per ug DNA 
compared to 6.17 2 1.62 cpm per ug DNA respectively). 

f 
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Soluble 

# (ml) 
. RqerM3ml(vehhz.le) 

1 .58 62359 

2 .79 76832 

3 .79 77180 

4 .!% $9400 

5 .59 57567 

6 .73 59687 

mst~2(cx)s39.cM) 

7 .42 39655 

a .42 46205 

9 .56 42700 

10 .74 47247 

11 .52 38550 

12 .61 42271 

SpEifiC 
Zkztivity 

-- 

specific 
Activity 

106 

97 

98 

98 

a2 

loo + 
3.2 

2724 4.71 

3967 5.03 

4355 5.51 

3070 5.26 

3657 6.23 

3441 4.70 

5.24 ,+ 
0.58 

95 l256 3.02 

109 1628 3.85 

76 1641 2.90 

64 2112 2.85 

7s 1380 2.67 

69 1677 2.73 

ai ,+ 3.00 k 
17 0.43 

Incorporated - refer8 to acid prrrcipibble iXA-~- 
nmliiaactivity 
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Soluble 

Fm%e m?i 
# (m3) 

Spedfic 
Activity 

Specific 
ktivity 

. pneparat;ulr A (vehicle - SchticmAinwa~) 

1 .33 3ll67 94 1528 4.59 

2 .56 53841 96 4315 7.65 

3 .49 58726 l20 3912 8.00 

4 .43 tX8J.l 105 2990 7.02 

5 .38 30745 80 2124 5.53 

6 .39 27790 71 1655 4.20 

94 2 
I.8 

. PmpmtamB(ccapamABin~cle) 

6.17 f 
1.62 

7 -44 50826 ll5 

8 .37 51931 140 

9 .34 34032 99 

10 .44 45525 104 

11 .37 58384 159 

l.2 .33 39322 320 

mmm I222 5.80 1 
23 1.30 

2l3.l 4.75 

2508 6.74 

1535 4.46 

2671 6.10 

2867 7.81 

16?58 5.07 
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Go539.04 : ~ixux xaw material (solid) 

HC0479-86B : 'Ihen 80 

Solution A : 2.5% 'Ihen 80 
0.59% citric acid solzxt&3n (50%) 
0.71% scdim citrate 
water 

CampourdB : octq?irox rawma&rial (solid) r 

31146WT (a) :JEA/xy 
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s;yq+<. .J., . .-e Cm,._. -.c- ^..^ 
.- -2.. - h.,- b.“..W,U” -,.r> 

Three groc;s cf e2;;b.t ka:rLoss zice (Skh.:HXJ.) were cre;ce: 

:=;ically L-L::? -_-..-?* . __..__ be 7excle 0: :es: substance ir: coiizro: vehlzL3. ‘i-,-e 

m:ce per grss? were ir.;ec:ed ic:raTeri:ozerlly with tritlater! :kyzlfir.e 

hree ho*drf later.* Chree -ice ;er gz3x?, not injected wizh tritiate5 

thyzitiine, were zsai :o provide sksz spezinezs for histopathologic 

evaization. All rr.ite vere kille;l fe-.ir kc3rs f3lLowir,g to?iczl tzeatzzz:. 

The qxr?cse :f ?.:szz;aC.:l:;i: e-:alxz:im i=as to detersine if the test 

silSstar,:e ;:35.~zei 2r.y zzr;kclzgi: evif2z:e c5 an egicierzal 

az-~ciproliieraz:oe efsect ar,Szr :f 7.:nzrez:zenz-related iesic7.s were 

present t,“.a: mrfh: ;?ave ar. eifect :r: ::?e interoretatioc of data fro: ::?c? 

tritiate:! tS.yz?ldine par: 31 :5e st;;t:;. 

cI* izere vas rs FrcL:ferative. degenerative, inflanunatcry, 2:: 

cytopathoisgic evider,ce cf a tes: :,:3stance-induced effect. Incide3ral 

lesions seen focally ir: zz:e ;--.- 3.’ e--... *da groups were consistent with rtlbbing 

or scratching. Inflaza:ioz arzx-.~ keratin follicular cysts and aborted 

hair follic:e fcxazior. v3s seer, :r. 21: mice. This is a normal ccnditior! 

in the hairless w*Jse. f;?e f3ca: :a:-::e of tS.e lesions and their sligk: 

to moderate severity sugges: they vczl? have only a minor, if any, effec: 

on tritiated thyaidize zlcaie Sy eFr:erma? cells over a 12.5 sq. ct. 

treatment area. 



ntSI ^, rjT’.JJY 2:s 1s:: 

The in-l:fe ;srticr: cf :?.I; sr*;dy arrd the tririated thyzidine 

uptake scodies were c~t,zre~~et :c 2:. .Kic>.ael Comer, Dermtoiogic 

Zesearz;: Fcunda::c7.. $‘..- rr.-.. i-x- C,.-e-** --r..L L” ..-- “- an2 test riice not receiviq 

z:?yr.iC?ie were ser.: z: ?rc::er C Gactle fcr histopathologic evaluatix. 

mhe - -. ‘=fOECC31 as ?re;ared fzr :?e ‘--*-act ?orCion of the study apaears ir. WC..... 

:he appendices. 

The na:erials azd ze’~?=ho$s fz:. :he histopathologic portion cf the 

study follcws: 

The skin was s~:gically rezxed from the dorsal area of the m ice 

not injected with trrziazer! :hpmid:ne !%hree mice per group). The skin 

was placed demis s:de do**l. z:r. a s:ece cf photographic paper to prevent 

curling, and ther: pu: i:: a concarner 3f 122 neutral buffered foraaiin 

(NBF). There were r?ine (91 saqles cf skin received for histopatholcgy. 

The groups and zreatz?en:s are: 

2 
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Results sf the !-.isto?a:k3logic evaluation are presented 1 :. 

Ta*Zlf? i. Each oi the s;Cin se:t:ons :.A., 5, and C) from all three size i: 

t?.e cori:rc, aac: :25: s~~s-z--s C....--- :rez.=et groups had sxall focal areas 25 

slqht to csderaze eF2derzal ;:an:n2s:s (hyperpiasraj wit:? cc:asisn;l 

hy?erkzratssis. I?, so~--~ =f -‘-a a;a--‘- . -..- ..-..ot:c areas there was 2 sl:~:?: 

infiltrate cf :zflarzazcry cell s w;-- ,:. or without slight spongicsis. The 

majority of eT:Ser;r,is :n eack. sec;:x.. howevez, was normal in thickness 

t 
for rps s-.-“T - i _-_.. c: xxse ax :a2 7.2 :zflazz.atory cells or edezzi 

(spongiosis). )Je’+‘-a- t3.e f=;,sl -w..-- lesic:: areas nor the nonlesion areas 

showed any evider,ce cf Xera:ixzy::t zell degeaeratisn or necrosis. 

Cytoplasmic ar.5 r,z:ltrr t~r+21cgy ar.2 zinctorial character were nor.mal. 

T;?p ders.;s ---*2 ;- -k..,-,..e2 r.:, ..__ ‘--GfzzL areas of slight to mDdera:e 

increases x2 cell n.u.r.Sers 1:. :F.e T^Z:CTLZ:‘ . cf sections (see Table Il. The 

cells were yr:.n2r;ly ~.e~~----i:: ---wr ..__ s ar.: xzrc?hages and were associated wi:F, 

keratin fol;icLar :gs:s an.6:::. aL‘cr:eT’ hair follicle formation. 

DlSCUSSION 

The test substance !Sf539.% A and GD539.04 B) did not result in 

any epidermal or derma! les:cns. f;z -s-r: ..,,iferative (hyperproliferativel 

hypoproliferative). 6egenera::ve. t:: ~nflaznatory lesions were seen in t5e 

epidermis or dermis :zclul:ng s~~c:::s! that could be attributed to acute 

topical application of test s;lbs:ance. The changes seen histologically 

occurred in the skin of mice frcz bcxh vehicle and test material in 

vehicle treated groups. Uhi?e a vet’- .-+le effect cannot be entirely 

c 







Histopathclogic Results 

Study: 399-53i3 

Gro*up: 
Section on Slide: 

Skin Lesions : 
Epiderrr; s .* z 

-4canthosis 

HpFerketatosis 

C2liGlai Zegeneratiz 

Ce-- - i clar Necrasls 

spcr.giosis 

Inflaxzzts- -y Cell Exccytosrs 

r)ermal Cellularity 

Are2 Above Cysts 

At Cystic Are2 

Croup 1 

- 1 1 
A  z c 

2“ 2 

1 1 0 

.- 3 1 k 0 

2 0 0 

. - ,2 0 

- 3 0 

*Histologic Gradinn S:ale ir. the Ha’ -l*ss Mouse e. em 
EDidermal Thickening 

0 = Normal epidermal tk:ckness 
1 - Slight increase in :hAscimess 
2 - Moderate increase ir. thzckness 
3 - Large increase rn ttlckrress 

Increase in Der7.a: Cel?ular:ty 
Area Above Cvsts 

0 - Normal cell nu+ers 
1 - Sligh: Lncrease :r-. cell n*~-.Sers 
2 - Moderate Increase &,n ccl: nz,r&ers 
3 - Large ancrease ir. ce:l n~~~!xrs 

At Cystic Area 
Same scale - grade separate:], 

2 2 2 
A a 2 

2 2 1 

1 0 0 

0 0 0 

0 0 0 

1 0 3 

1 0 0 

c 0 0 

1 2 2 

I -: 





CONTIUCT OBJECTX’XS Ah’D BVW 

This contract is for one ex?crizenc usi ng the procedure described below to 
dctcrmfne the incorpora:ion ~5 rritiated th]zidinc into the 0:t.A of skin. 
?he experiment will bc conducted. finished and fical report sukxitted by 
fiovcmber 6. 19E3. 

The experimcn: consis:c of thrzc gro~;ps of eight animals. The objective 
md description CI: the expzri3?:: that will be conducted under :his 
cor.tract are as F3?13Xs: 

lncozorazzi per unit weigrc of D1.A frc= troazed and non-treated sk:;l of h- 
C. 212 hziriess ssuse. Hairlcsr cite (Skh:kZii) will be treated topicall:: 
zi:h control vehicle and test substance in vehicle prior to 
iT.:ra?eritanc2l, injec:ic;l of tritiated :~yzicrne. Following sacrifice the 
c.-, i - --A &.,.-a -3 cxtrac --Y frsn the e?ic!e?-is a-d coczted in a liquid scin:illLtic? 
s-,cc ;roT,c:sr . Cc;-,g;rlsoz of :;-as:zZ grou>s i0 c;zzrol vskicle Uiil 2llC:: 
fsr deter=ination of chanqs in rzdiolahl incorporation in:0 C:&. 
I;.iirect effzczi t’r.;: ccuid c;:se :h.z.;er i?. the aZL3'3ti of izcorpcration 
~;;11 be ir.3::!stigated by de:rr=ir.izg the a~o~.t of radiolab?!. in the 
“-^.-‘.‘Cce r,,,..,i”. ;ool and b:* his;c~at!-.ological ex;l=inat:oz of treated skin. 

Ex?crieen:al Design.: 

-‘-a _..” procedure used i?. this stat: is described in :he follouizg reference: 
c ;znor , *u , Loue, ::J: The L~!,c:;cr. of orni:hine decarbozzylcse and D:G 
s;-n:>ssis in hairless cozse e?id;r=:s. Cancer Res. &3, 5176-5177, 1983. 

T:-.is ~111 speciEical1;: it,cludc the folioving steps: 
1. ) App,?y 50 ul cf the zes: zcaterirl CC3539 .‘3L A and GC539.OL B) to 

12.5 SC;. cm. of the dorsal s.2rface at :;*e-zcr3. 

2. ) Inject scle:tcd r,Lce (five per grou?) wrth the tritiated thymidir.e 
a= -i-r, - 3 hours. -*.-- Do not inject three =ice per grou?. 

3.) Sacrifice all anirals at tine - L hours. 

t.) Surgically remove treated skin of cite injected wtrh tritiated 
thyridfne 8nd homogenize in pcrchloric acid for determination of 
radioactivity and DNA. 

5.) Surgically remove the skin from the treatment area from the mice 
not injected with tritiatcd thyzldfne (3 pez group). Place the skin 
demis side down on a piece of cardboard (such as poster board) to prevent 

curling and then put in container concarnin;; LO X neutral buffered 
formalin. The container should be labeled with animal identification 
number, and treatment group Send these sam~lts to the sponsor for 
histopathological examination. 



6.) Count radioactivity in the acid soluble extract using :I.s 
supernatant obtained in the first centrifugation of the homogenized tis;cc 
combined vi:h the supernatant from the first uashing of the precipitate. , 

7.) Count the radioactivity in the acid precipitable, fraction (DNA). 

8.) Report cpa 3H/uS D:& for each treatment group for both the azid 
soluble (Trccursar pool) and acid precipitahle (DU) fractions. 

1 a Vehicle control ESiX79-86F5 scluticn 

S,~,IISTICAL XGkLYSIS : Tor_?arc :redz=ent gr acps to the vehicle control 
w i t ;?a the level of sig.;fi;sr.oe at p - 3.25 and p - 3.01 using Studen:‘s T 
test. Report indi.:idua?, neasu-e-el-s . M.C ( i;:oup means and group s:andarc: 
de*Jiations for the acid soiubie ar,d acid sre:i?it35le counts. 

R EC3;13S TO BE MAl!CAINE3: AL1 records that would be required to 
reconf ,ruct :hc st*udy a-2 to demonstrate dWr -‘herence to the protocol should 
be caintafnnd. 

XEPt‘nTS : t’pon coz;rle:io:: of the stud:;. a suzzaty report shall be 
Freprred. This repor: shall be prepared in a scientific fornat and will 
include all data in a clear and precise. ar.d readily understood style. 

hny deviation from :he protocol vi11 be discussed with the sponsor and 
documer,ted in the files of the study. 



I 1 Test Haterial for S creen in the Iiai;dess !?ouqe Thmidlne I nCoK?OLaEiC- 

Assav. 

There arc tvo materials marked as follovs. 

2. Co539.04 A 50 ;;: 
g 

3. GO539.C B c-, * 4c c;, 

2i’ u:z w 2.5 & of xc3L73-86a to 
se? .g -1 -" Me. 

,it$ 3.5 g of GJ539.OA t3 2.5 

tic< 1.0 g of G0539.W :o 2.5 

of !!‘3!!479-865 and diLg:e to 
i;o ml. 

Use distilled vater for the diLz:::t.s. T?‘.: concentrations indicated arc 
for the treatment of an area oi 1: 5 s; :z if a larger or ssaller area 
is treated the doses should be rcrdJzs:ar: accordingly. The sponsor ms; 
be contacted if this happens tc foass’,:e tt.a: the concentrations used for 
dosing are as intended. 

All dosing solutions should SC rrcqartd c? the day of dosing. I n 
addition, the dosing solut 10-s c-35: be rzlrred continuously during 
sampling to eliminate settling of ;3rzac!ts 

The hfstological samples should bc sent by Fader61 Express to: 

Dr. J.W. Klrlty 
The Procter l nc¶ Gamble Co 
Sharon Uoods fochnica! ZtTb-.ter 
11511 Reed Harman Highua~ H3 flldg 
Cincinnati, Ohio -52~1 


