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I. SOMMARY

$0539.05 was tested in a modified in vitre Syrian Hamster
{SHE) c¢ell tranaformation assay t¢ determine its potential to
induce morphological transformation. The primary assay
modification was the length of times of SHE cell exposure to
G0S329.05. This axposure time wag reducad to 34 hours (from the
ususl cyposura of 7 days) to determine the stability of the
morphologaicelly tranptormed colony phenotype in the abzence of
test materinl. Treatnent with 4 test material concentrations
ranging from 0.2 ug/ml to ¢.35 ug.ml resultez in a
ptacistically significant increase in morphological
transformation frequency, compared to golvent controls. All
doses yielding a significant increase in morphological
trangformation frequency were associated with a decxease in
plating efficiancy. & concentration of 0.1 ugfnl did not cause
a significant increase in morphological transformation fregquency.

II. PULFQIE

The purpose of this study was to deterwmine the potential For
G0513.05 to cause a significant increase in morphological
traneformation fregquency, compared to solvent controls, in the
SHE transformation assay. The stability of the morphologically
transformed phenotype was examined by removing test mwaterial from
tha caliz 24 hours after initial exposure, and permitting colony
growth for 7 days without test materijal.

Y1I. METHODS

The procedures described in Protocel £45 (Clonal
Transformation Assay Using SHR Cells] were used, with the
fallowing protocol modifications:

1. In the standard toxicity scveen and cell
transtorpation protacols, SHE cells are exposed to
test material for 7 days. In this wodified protocel,

SHE cells are exposed to test material for 24 hours,
at vhich time cultura medium containing the test
material was removed from the cultures and replaced
with controi culture medium for the remaindar of the
colony expression period (7 days). The reason for this
change was to determine the stability of the
morphologically transformed colony phenotype in the
apgence of test naterial.

2. In the standard cell trancformation protocel a constant
nunber of SHE target cells are seedesd, prior to test
wmaterial exposure., In this modified protocol, a
preiiminary cytotoxicity assay was done to determine the
nunber cf target cells/plate needed to yield a constant
colony nunbery/plate across all treatment groups, atter
chenical treatwent and cell killing. Thusz for the
transforpation study, an adjustment of the number of
taryat celle/plate was mado, based on the toxicity screen
data, to achiave ag close s possible, a constant number
of colonies/plate across all treatment groups. The reason
£or this change is that colony nuxmberjplate has been
ohasrved to atfect transformation freguency.




&

3. In the standard cell transfarmationh protocol SHE cell
colonies are permitted to grow for 7 days after
initial test mpaterial expasure. In this medified
protoce]l the colonies were grown for B days after
initial test materia) esxposure. The rgason for this
changa is that refeeding the colonies 24 hours aftexr
desing retards their growth rate, resulting in a
reduced colony size after a 7 day growth perlod.
Reduced ¢ojony size and number, have been aszociated
with incrumeed porphological transformation frequency.

4. In the standard cell transformation protocol the
criteria used to dstermine whether a test material
induced a positive response is sither a statistically
significant increase (pst.0%) in norphological
transformation at any gne dose, comparsd to concurcent
contrals as indicated by a one~tailed Fisher’'s Bxact
Test, or a statistically significant positive Trend
Tagt:, In this wodified protocol the test material was
considerad positive if it caused a significant
increase in moyphological transformation frequancy
{p<0.05) in at least Lwo domse groups compared to
concurxent contrels, or in gpe dose group, with an
indication of a dose response. A positive Trend Test
in the abzence of a statistically significant increase
in morphological transformation freguency was not
considersd to be a positive result, as is currentiy
stated in protocel C45. The reason for this change is
that to date, all) of the rodent or human carcinogens
tested in the assay have resuited in a statistically
significant increase in morphological transformation
Treguency in at least one dose of teaxt material with
a positive trend, and all but one carcinogen at
multiple doses of test matarial, as indicated by the
Pisher's Exact Test. We have pot encountered a
carcinngen which gave only & Trend Test pomitive
rasult.

Five test material dose groups (0.1, 0.2, 0.25, 4.3 and 0.35
ug/ml}, a solvent conhtrol group {DMSO), a positive control
group (10 ug/ml Benzof{alpyrene}, and a nontreated control
group were tested in the modified cell transformation assay
{24 hour exposuraj). These five test material dose groups were
identical in concentratjion te those dose groups tested
previously in a Cytotoxicity and Transformation aseay (Study #
H89-0174). Three additional control groups (DMSD solvent
control, 10 ug/mi Benzo[alpyrene control and a nontreated
control} were tested with an eight day exposure pariod, to
eatablish overall study validity. ?ol{wing test material and
control substance exposure, the cultures wera fixed and
stained, Colony counts were done to determine plating
efficiency, and morphologically transfarmed &oloniss were
scored to agsess transformation fregquency. The transformation
azsﬁd was run in duplicate, and the resultant data wers
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1v. RESULTS

The raw data and summary tables froe the two transfarpation
. assays (F4 and #5) are appended to this report. Assays #1,
#2, and #3 were not ioscluded in this report as they were
considered to he unacceptable beciuse thair control groups
vere sut of historical range. Table 1 summarizes the pooled
plating efficliency and number of goloniesfplate data.
1ile a concascrotion of £.1 ug/ml G0S39.05 had little effect
on SHE call plating afficisncy (38.1% of control), ©.35 ug/ml
C053%.05 reduced the pilating efficiency to 54.5% that of the
DMSO solvent control. Overall, the &D533.05 affsct on plating
efficiency waz dose dependant. A constant number of
colonies/plate acroes dose groups was achieved by varying the
nunber of target cells seeded/dose group. This 1is indicated by
the fact that the mean number of colcniesfplate of &ll eight
refed test groups combingd {5 tast naterial plue 3 control
groups) = 31,15 colonies/plate * 2,39 8D, Also, the plating
efficiznecy and number of colonies/plate data from the nonrefed
control groups ar& in accord with the criteria for a valid
gtudy (plating efficiency = 20% with 20-45 colonies/plate).

Table 2 and Figure I summarize the pooled morphological
transformation data. G0538.05 at doses of 0.2 wy/wl, ©.2§
wg/ml, 0.3 ug/ml, and ©.35 ug/ml caused a statistically )
significant increase ([p<0.05) in morphelagical
transforpation fregquency, compared to the solvent contrel.
A reduction in plating efficiency compared to controls was
observed at all doses of test chemical, A concentration of 0.1
. ugsml did not significantly affect transformation freguency,
The transforpation frequency of both 24 hour and 8 day exposead
positive controls (10 ug/ml Benzo[alpyrens) was significantly
increased (ps0.05) owaer that of the solvent controls. The
transforpnation freguencies of all c¢coentrol groups {(nontreated
control, soclvent control, and positive control) for both 24
nour and 8 day exposure wers not statistically different
{p<C.05) than the historical transformation frequency values
for this cell lot. This study, then, meetsz the valldity
criteris, as defined by the protocol.

V. CONCLUSION

G0539.05 cansed a significant incrsase in morphological
transformation frequency at four dose levels, compared to
solvent controls and thus the test material is considered
positive in this study (see point 4 in METHODS). Additionally,
it can be contluded that this transfarmation represents a
stable change in these cells, as evidenced by the persistance
of this phenotype 7 days after removal of the test chemical.
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TaMle 1
G0539.05 Plating Efficiency Summary

Traatment Piacing a?!ating Pificiepcy Nusmber Target Calls Number Of
1‘-,. P :n‘-,.'_pj — —_—i - _i:i _’s‘r&_-.l % Bt B £ ANY ou e Y crﬁ%s 2] Al
Solvent 41.2%5.49 180 &b 33.0

Nontreated 38.0%1.45 q2.2 ad 30.4
10 BaP 45,241,236 110 80 36.1

0.1 6052%9.05 40,.411.74 98.1 T4 29.9

0.2 " 27.6x0.92 67 112 30.9

¢.26 v 24.1%0.94 58.5 118 28.4

0.3 " 24.510.94 59.5 126 30.9

0.35% " 22.4%1,03 54,4 132 25.6

Solvent® 37.541.08 100 80 10.0

Hontreated?® Za.31%1.31 90.9 80 27.3

3;2_3;23 43, 8%0.87 117 8c 5.0

£.E.8. with 40 replicates.

ate X 100, Values are mean
gumher Target Cells Seeded

Plating efficiency expressed as ¥ of solvent control.
Crarget cell sesding density was determined by cell and colany counts

&n the Cytotoxicity Asszy.
values shown are the mean of 40 replicates,
840 refesed, § day exposure.

Table 2

60535, 05 Transformation Frequency Summaryd

Treatment Total Colonies Altered Transformed § Altered % Transformed

{ugimly Scoxed Colenies Colonjes Colonies Colonjes
Solvent 1320 7 5 0.53 0.38
Hontreated 1216 6 5 0.49% 0.41b
10 BaP 1444 1 23 4.76 1.59
0.1 G0538. 1196 5 7 0.42 0.59,

0.2 " 1216 B 21 0.6% 1.70
0.25 * 1136 2 15 0.18 1.32b
0.3 o 1236 5 24 0.41 1.94P
0.35 © 1184 8 23 0.69 1.94P
Solvant® 1200 7 3 0.53 8.35
Kontraated® 1092 F 2 D.a7 0.18
10 _Bap® 1200, 7 15 0.50 1,077

Spasled data from two assays. \
byalue iz significantly greater (ps0.05) than solvent control.
°No refead, 8 day exposure.



® Figure 1
G0539.05 TRANSFORMATION
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Figure 1. G0539.05 transfoermation of SHE cells. & , plating efficiency
expressed as $ of solvent control. - y transformation freguency
axpressed ag number of transfaymed Coloniez/total coloniss scored 7 14D,
s+ denotas that the indicated data points are statistically different
{Ps0.05} from the solvent control point {0 ug/ml GO539.U5) on the curve.
forizontal dotted line indicates the Transformation fregaency of the
.o ug/ml henzola)pyrene control.
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AEBAY 2 4 SUMMARY TABLE

PLETING _  ALTERED TRANSFORMED . ALTERED ATRANSFORMED

J£IEESI{J3E&ﬂ;B§QJE§§EIEE°_~__JEEﬂNIEQ___alxﬁﬁﬂllﬁ
48.3t1.27 /774 2774 .13 0.26
43.122.8% 3630 27630 0,43 0.29
50.1%1.2%  8f802 117802 1.00 1.37
49.0:1.60  1/726 27126 0.14 0.28
31.1%1.23  3/698 87698 0.43 1.15
28.3%0.94  1/668 97668 0.15 1.35
2c.231.01 37710 117710 0.42 1.85
28.120.72 47742 10/742 0.54 1.35
42.321.22 37676 0/676 0.44 6.00
40.641.20 37650 27650 6.46 0.31
3.84 s 7 0.56 1. 26

v ¥

?
X 100 values are mean * 5.E.M, of 20 platas,

o.Target Celis Seeded

uaber of

gnumher of

altered colionies/total colonius,
transforned coloniesj/total colonies.

No refeed, 8 day exposure.

ASSAX # 5 SUMMARY TABLE

TREATMENT PLATING a ALQSREDB TRAHS!OREED % ALTERED ATRANSFORMRD
: e SCLONIES  COLONIES
Bolvant 34.121.36 6/546 C 37546 1.10 .55
Sontreated 31.310.92 1/502 J/502 0. 60 0.580
10 BaPp §0.5%1.50 3/648 127648 0.46 1.85
0.} GO539 31.8%1.47 47472 Sre32 0.85% 1.06
0.2 ¥ 24.120.7% S/540 137540 .91 2.41
0.28 * 19.940.92 17470 61470 0.23 1.28
9.3 b 20.8£1.069 2/524 137524 0.38 2.48
q4.35 ”d 16.810.72 47444 137444 G.90 2.93
solvent 32.820.95 47524 37524 0.76 G.57
Rontreagt 27.5%1.02 17440 Dj440 0.23 0.00
Colony pumbsr/plate X 100 Values aze mean % S.E.M. of 20 plates.

G.Target Cells Seeded

er of
r of

altered culonies/ftotal colanies.
transformed coloniesftotal colonies.

%No yefeed, 8 day exposure.
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Records to be Maintained:

Test Subsrance(s):

DRD
TSIN » Number
GO 539.05 30 %56 S

Starage Conditions:

e L .
A PROTOCUL WO, CAS
g Clongl Transformation % 1§ gm Galden Eamater
Issue Datre: FPebruary 23, 199
Superseder Issue Dated: Kovesber 14, 1988
| Test Subgiance Ideatifizacion Wumber (TSIN) 4 &E053905
Divisional Hequist Gocumen: Rusber (DED) ¥ ByOss5L S
Sponsor: Twee Procter & Gamble Company
Cincinnari, Ohio
Testing Pacili’y: sy B9C ~dor |
{To be filled im by (To be Lilled §n
Operationz Section) Testing Pacility)
Pucpase: To determine the potential transtorming activity
of a test chewical in cryopreserved Sytian Golden
Hamster Bnbryo (SHE) celils.
Justification for
Selection of Test
System: Syrian Golden Ramcter BEmbryo cells are the test
systen of choice based on the amount of background
data avajlable,
Route of sdministration
- of Test Subsiance: In Vitro. Route specified by test procedure.

All records that would be required to reconstruct
the study and demppstrate adherence to the proto-
col.

Expliration
Pate

Gf20 /54

Descrintion
Calor !’Ezsical Form

i o Do DEL

{Check one)
[VT Room Temperaturse 1 1 Preezer
| 1 Refrigerator [ ] Othet
Bazarids:
{Check one) [ ] Hone known. Take otdimary precautions in handling.
] {»] A follovs: co@Rcs &

Protocol - Page 1 of }6
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Clonsl Teanstormat riun Colfen Bamgtex ‘ |

Issue Data: Pebruary 23, 1589
Superaeden lssue Deted: Hovenber 14, 1968

Spueial Instructions:
(Check one) [ 1 Rane
[ X1 A8 Eollows: PLERSC SE&E ATTACNED Plufd tot
MO FICATOR S,
Solvents:
(In order aof choice} [ ] Hedium
[ 1] pHse
1 ) Acetone
[ 1 Bthanol
| |} Other

Test System
Identification: Individual cultures are to be identified according to the

label on the freezer canes or vials.

Test Systeo: Syrian Golden Hanster Embryo (SEZ) ¢ells ohtained
according to the procedures described m Section II-1-3
of this protocol. -ksc.':' Mo Tl MIOF e tiuwrs, PosT 3,
AR b JeJed
Test System Storage: Froeen stocks af SHE cells are prepared and waintained in
a liquid nitrogen freszer according 1o the procedure
described in Section I1-4 of this protocol.

Dose Freparation: Doges vill be deternined by results of the Prelisinary
Cytotoxicity Test - deseribed in Section IXI of thig
protocol, Pre-weighed ssaples of chemical are taken to @
Type I, Class 1I haod and solvent i3 added ta the
chemical.

Serial dllutions of the cheaical are made in sedium or
salvent, The Final concentration of chemieal) in eadiun
$x 2X that concentration to be used in the aswyay or if
diszolved in solvent is 300 concentration te be used in
the asgay.

Pive dilutionz of the test chepital-wedivm/solvent stock
are made in sedium immediately priot to use.

Two pogitive controls ranging frow 1.25 wy to 10.0 ug
Henzofa)pyrene per wl complete aedium are smployed.

A& 0.20Y selvent contrel (v/v) is made in cowplete wedium.

Unless the solubility properties of the tast substance
are provided by the Sponsor or the solubility praperties
are svailadble from another source, a muitables solvent
nust be found for the test svbstance prior o testing
using the suml:m! Opexating Procedures of the Tast
Pacility,

. Protocol - Eage 2 of 16



Cloual Trassforwatiom % % gm Colden Bamater
Ce
asve Date: Pabrunry 23, 1999

Supsrasdes Iseue Onled: Movember 14, 1988

Y I. Transforsation Assay

1

S RLToa A.  Pzeparation cf feeder zells #. 4 N
I PR 4 iZ(‘;C ,{‘3'(»

BT T 1. Recoastitute cryopreserved celis/in 30 al of

WOINTS | g conplete medium {see Section 1IX¥3) in a TISG

- fhsk;‘ Refeed in: houes §f guso iz not
" resaved by cemtrifugation. Alternatively,

A wf 5190 resonstitute froaen cells in complete medium in

a 15 al centrifuge tube. Cenmrtrifuge
refrigerated until pellet forms. RBesuspend the
cells and seed inro a TI50 flazk.

2. Grov cells for 1-b days subculturing up te 2
rimes, feeding 2-3 times/vewk vith complere
medium 1f necessary.

3. On the day of irradiation, rinse cells twiee
with ONF-HBES (see Section I3.3) and cpller? by
teypsinization vith detachment solution.

4. HResuspend the cells in compiete sediom.

5. Expore the cellx to x-irradiation on ice =0
that they asre a0 longec capable of replication,
Confirmation of no feeder cetl replication is
nade hy covlturing feeder cells ir the
transformstion assay {see B-7 of the Sectien),

6, Transfer cells 1o centcifuge tubes, cencrifuge
in tefrigerated unit to form pelist, cemove
sediun then resuspend pellet in 5 al complete
wedfun, Emmecare the viable cells using the
trypan blue exclusion test and a hemocytometer.

7. Mdjust the cells to 2xi0* cells per ul
“colp:ete' {3ee :;ction I11-3) sedion snd add 2
#l aliquots per #0 we petri dish.
o.5¢ cAw. & MI%0
B. Incubate at 3741°C in 10370T €O, in huxidified
air for ¥ hrs befere addiog vrarget cells.

B.  Preparstion of target cells.

1. Thav a tuohe of cells from a cryopreserved cell
pool {1he same pool used far feeder celis;
according to the procedure ontlined for
prepargtion of Feeder cells.

2. Carafolly transfer cells io a 15 mi centrifuge
tube using & 1 =l piperte. Centrifuge to form
pallet to vewove DHSO {slternatively add cells
directly to dish comtaining & ml complete
aedion; rafesd in 4 boues).

" Protocol - Page 3 of 1%




Clonal Transfocmacion Assay lbla ?in Goides Raxstar
Embrys gﬂ:} b

5"

7.

a'

A

PROTOCOL WO, C45

snue Date: February 23, 1989
Supersedes Issue Oeted: Bovewber 14, 1988

Send 2.5x10¢ cells in T2S econtaining & w)
complate mediym. .58 LAY 64@/&)

Incobate at 3721.0%C and 10308 00, in
humidified air for 24 hrs.

Ringe cells twice with OMP-BBSS and collect by
trypsinization with detachment solntion,

Resuspend cells in i-5 wl complete medium and
enumerate viable cells by trypan blue sxclusion
using 3 hemocytometer.

Adjuse cell concentration to 50 ceils/mi
coaplete medive and add 2 »1 10 each 60x15 mm
petri dish containing 4x10' lethslly irradiated
feeder calls put down 24 hrs previously. The
nusber of rarget cells plated should be
adjugeed if average colomies/plate in control
ctultures exceed 40.

five feeder cell only plates are incloded in
«ach experiwent to verify no teplication of
feeder cells,

Incubate target cells for 24 hex at 3741°C and
1030 €O, {n humidified air.
o058, Gl 150 6AK

C. Transformation of SHE cells.

1'

3,

&,

3.
6'

following this 24 br incubation, & sl aliguots
of 2% test chemical:zolvent {D.4%) in complete
sedium are added to each petvi dish.

Pogitive contryels are given 4 wl of a 23X
concentration of benza{a)pyrene:3.4% solvent in
tediye. Tvo final concentrations Tanging feom
1.25 ug/al 10 10 pg/al B{a)f in the petri dieh
are used,

Solvent control (fFinal concentration of 0.2X)
is determined for the tezt chemical.

Medium control is alvays invluded.

All doses ate tested > I5 plates per comdition.

All arg incubated at 3721°C and Y0x1.8%°CO, in
hunidified air for 7 days. O.5F AKX chfse

Frotocol - Page 4 of 16
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Clonal rrmiomtim ) - ian Golden Exsnter

Dare: Pebruscy 23, 1969
Sap!udu Issoe Deicd: Yovewber 14, 1988

7. fallowing seven days of chemical twt.&k é‘é/‘}a
remove treatmenc media. then tinge with
78S, and add absolute sethanol per plate to fix
the cells. (Plates may be scveened belore
addition of methanol and coiomes vith degired
morphology cloned for subseguent resting.}

§. Stain the cells vith 10Y dbuifered aquecus
Giemsa.

3. Plates are washed in tap vater to remove stain
and inverted until dey.

10. Discard tops of prelabeled dishes.

b. Collection and presentstion of data.

1. Dishes are scored vigually for percent ¢loning
efticiency (numbur of colonies per number
of viable cells seeded).

2. The percent sutvival is calculated relative to
the solvent controls.

3.  Using & steres microscope, dishes are screened
at 12-20X magnitication and individual colonies
evaluated at 32-50K magniEication. Criteria
for worphological transformation are colenies
vhich poxsess: piled up cells normally at the
edge of the coloay, extenzive random-oriented
three dimenstona) growth, crisscrossing cells
vith incraased cytoplassiz basophilia. Rorphe-
logically altered colonies have similar
characteristies to the morphologically
transforned but to a lesser degree.

4. Number of norsal. morghologically alteved and
gorphologically transfornmed colonies are
cecorded.

5. See Section IV. for report protecel.

. Protocol - Page 5 of 1o




Clonsl Transiorwatios [ x Golden Bamuter

13.

Issue Dates Fedeuavy 23, 1989
Sepexsedes Teaue Dated: Novesber 14, 1968

Preparation of cryopreserved stocks of Sycian Golden
Jamster Eabrye {SRB)} cells.

Haterials
1. THamsters

a) Time-pregnant Syrian goldem hamsters are
obtained from an approved soutce.

Brample:
Strains Source
L¥G Charles River Breeding
Laboratories, Inc,
251 %allardvale Street
Vilaington, Ha 01487
2. Supplies.

a) Underpadz, gloves, shoe covers, hair
covers, peper towels, bell jar, dry
ice, 70X echanol.

)  Sterile beakers.

¢} Scarile instruments - scissors, forceps,
stalpels, ete,

d}y Sterile glass rrypsinizution flask
{(Melnick) vith weflon-coated magnetic
stirring bar.

&) Sterile, capped conical centrifuge
wubes (50 and 230 »l).

£}  Sterile glass funnel covered with 1 layer
fine-mesh gaure.

g) Sterile glass Pasteur pipets.
h} Hemocytomstar,

i) 100 om stexile, prescresned, plastic
tissue culture petri ¢dishes.

i} Sterile serological pipets, assorted
gizes.

". Protocol - Page & of ‘16
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PROTOCOL 0. £4S

Clousl Yeanyforsation deany Osi rian Golden Ramster
Issue Dmte: Vebruncy 23, 1989

Superspdes lssve Duted: Novasber 14, 1988

Biologieal Reagents. ({prapared secoeding to
SOPF ¢ of the lahopatory
g ﬁ:’d, (2] 20l

al

b)

c)

d)

e)

13

E)

h)

8. Nethods

1.

"BRSS" - Hanks' Balanced Salt Solution,
1X.

"CHF-ABSS* Calcium, Magnesium-free Wanks®
Balunced Ssit Solution

"Vash Solutice® - Calciuom and magnesiuw
free Banks’ Balanced Salt Splotion.
*CHP-HBSS™ containing 200 U/al peniciliin
and 200 pg/ml streptomycia.

“Complete Hedia® - Quelity Biological,

Inc, or other svitable supplier (lLeBoeuf‘s ME;'.A.{
modification) containing .75 gm/] 'ﬂaﬂt:o,\ﬂl,,“<
plus 20% fet3) tovine serum and & o.!b toc
M L-glutamine.

Fetal bovine secum, "FBS," prescreaned.

Dizsociation solution - CHF-BBES
containing 1,257 {v/v) trypsin (40X
Enzar-T) and 2.5% {vsv) parcreakin (4X
Kational Porsulary Units) and antibiotics.

Detachment solution - 0.03% trypsin
containing 0.02% N3, EDTA in CHP-HBSS.
(1750 dilution of GIBCD-10X vrypsin/EDTA
solution).

*Cryoprotective sedia” - complete media
supplenented with 7.5 (v/v) dimethyl
sulfoxide (DNSO).

Obtaining the Petuses/Sucrifice of Hamsters.

a)

b}

c)
d)

Sactifice pregvant hawstess at 13.0-13.5
days gestation by {0, asphyriation.

Svah ventral sucface of hamster wivn TOZ
ethanol.

Incise and retract abdominmal gkin.

Open peritoneal cavity.

Protocol -~ Page 7 of 15



FROTOCOL WO. CAS
Clonal Transformatiot ﬁ mg ggiu Gelden Hanwser
ysue ate: Pebromzy 23, 1989

Supersedes Iasur Dated: November 14, 1938

e} Resove both uiterine hoens and plzace in
pre-nusbersd aterile besker containing
approxisately 50 al BBSS containing
antibiotics; place beaker an ice.

£) Rinse individual fetuses in vash solution
to remove blood and placental tissues.

g) Petuses are decapitated, eviscerated and
delimbed.

h) Rinse cavcasxeg vith fresh wvash solution.

i}  Finely smince 12-15 carcasses vith curved
scissors.

3. Preparation of SHE Cells.

2) Transfer minced tissve to x trypsinization
flask containing & magnetic stirring bar.

b) Rinse the minced tissue vith vash solution
to rewove as many ced blood cellx as
poscible. #Allov tissue to sertle and
pipette off wash salution.

¢} Add a 100 ml aliquot of disgociation
solution to the flask, Cently agitate the
tiszue on & sagnetic stirver for 5 ainutes
at room temperatura {I25%C}.

d) Allow tissue to settle: pipette and
discard the upper 50-75 al of trypsin
solution.

e} AMd a 50-75 m} aliguot of dissociation
solution and gently scir for 10 minutes at
room teaperature,

£) Meanvhile, add 2 al PBS (4%C) to & serfes
of 50 ol sterile plastic cemirifoge tubes.

¥eep tubes on ice.
8} After trypsinization allov titspe to
gertle; carefully pipette 50-75 ml of the

dissociation sclutien into the prepared
centrifuge tubes.

Protocol - Page 8 of lév
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Clorwl Transforsstice

PROTOCOE 0. CAS

Sytian Golden er

Avee Oate: WFebruary 13, 1389

Juperandey [ssue Deted: Bovember 14, 1938

h}

i)

i)

k)

1)

m)

n)

Add a Ermsh 50-75 ml aliguot of
diseceintion solution to the minced tissue
and gently agitate it for 10 minures. The
upper 50-75 a} is collected ax described
in stap g abowve.

Disgociation procedures are cantinued for
2-4 collections,

Centzifuge the cell suspension at 300 x g

(1060 vpu for 10 min}. BResuspend in 20-50
al complere media containiog anribiatics;

pool pellets vhen resuspending.

Enumerate the viable cells by trypar bilue
dye exclusion and seed 2x1G° viable
cellzsT150 Elagk contalning 30 al complete
media with antibiocies.

Refeed flasks with 30 ml of antibiotic
containing zomplete medla &-6 hours after
cell seeding.

After 2& hrx, aspirate the gedium Irox the
flasks. Refeed the culturez vith fresh
complere wedin containing antidbiotics if
they are oot 60-892 confluent. Othervise,
cryopreserve,

Discard the cultures if they have not
reached 60-80% confiuelice by 4B hrs of
incubation.

Cryopregervatian of SHE Cells.

3)

b}

)

Yhen the cellx are 60-80X confluent,
aspirare the sedive fzom the dishes and
rinse the cell shemet with CHF-HESS.

Detach the cells with detachwent solution.
Ionediately add cold complete aedive to
the flasks and pool the cells in sterile
centyifuge tubes.

Collect cells by ventrrifugation.
Rezuspend the pellet in 20-50 ml complete
eedia.

Manually envmerate the viable cells by
teypan bloe dye exclugion with a
hemocytoseter and alcermscope and dilute ro
5x10¢ cellssul.

Protorol - Page 9 of 16



FRUTOCOL MO, CA5

Clooal Transformxtion % gz 'gnm Geldey Namster
ssoe Dute:  Fehrasey 23, 198%

Supersedes Issue Dated: Movember 14, 1968

d}

e)

f)

g

A¢d an equal volume of complete wediua
which containg 15% DHSO.

Freexze at 1.5x10% cells/wial (1.0 m} per
vial).

Step Lreeze the cells by freezing chilled
vials for & hrs in a -70°C freezér before
transfer to the liquid nitrogen freezer.

¥zintain the cells in a liquid aitvogen
freeger until ysed.

<& II1. Preliminary Cylotoxicity Assay Using Syrian Golden

SeE ATTAHGY Rcroat Bamster Embryo (SHE) Cells.
MEDiFICATWwA! Foid' T 3. A.  Haterials.
CAY Ll fvo 1. cells.
a) Target cells and feeder cells are from

ceyopreserved cell pools stsred at -196°C,

2. Biological Reagents or Solutions.

a)
b}
e}
d)

e)

Conplete wedia - see Sectism IX-3.
Detachnent solution - see Section II- 3.
Mgthanol, absolute, reagent grade.
Giemsa, 10T in distilled water.

Iatact hepatocytes freshly prapared (see

Section IV} for scudies requiring 2 sovrce
of setabolic activation.

3. Chemicals.

a}

b)

Solvent for test article {(Nedium, DMSO,
etc. ).

Test article, positive contrel.

4, FPguipment and Suppiies.

2)

b)

Sterile 15 m) plastic rubes ¢ith screv
caps.

Dispesable plastic-backed paper.

Protocal - Page 16 of 16
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;: Isswe Date: Yebrusry 15, 1983
Supersedes Isgwe Dated: Wovember i6, 1988

{ e}  Sterile pipevees, assortsd sizes.

d) Vet ice bath.

e} {153 x 60} me plastic petri dishes.

£y 60 m= plastic petri dighes,

8y 25 and 150 on? plastic Elasks.

b)Y  Sterile, capped, 50 m] comical plastic

centrifuge tubes.

B. Kethods

1. Prepacation of Feeder Cells. Sase procedure as
described in part 1.3 for transformarion assay.

2. Preparation of Target Cells. Same procedure ax
described in part I-A for transfarmation assay.

3. Preparation of Doxing Solutions/Buspenzions of
Test Article.

a) FPrepare test article stock by dissolving
at poneentrations not excesding saxisum
solubllity as determined by laboratory SOP
or not exceeding 10 mg/m) in culture
nedivm or 2.5 g/al 1p DMSD (or other
solvent).

b} From test article stock, prepave X
concentrations of test article by serially
dilating chemical eirher in wedjum 5f
pediun s used as the primary solvenr or
if solvent is used wake serial dilutiony
in solvent to 500X the desired £imal
concentrations and then dilute 1:250 with
culture medium {0.4% v/v solvent), such
that upon addition to the targer cells
Einal concentrations attained sre 1Y (xee
belov). I sclvent is used, fimad svivent
concenttation in cultures is not to exceed
{0.2%). At least five concentzations
depending upon the solubility of 1%+ test
article will be used.

4.  Prepavation of Solvent Conmtrel

Prepare 2X concentration of solveni by diluting
: 3:250 with treatment medium giving ¢ wl/ul
i .43, -

Protocel -~ Page 11 of 16
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7.

Issue Dates Pebruary !3, 1889

Superaedes Inwwe Deted: Novesber i4, 1988

Teeatsent.

az

b)

c)

d)

Cach treztaent ix perforeed with st least
five plates par treatment group.

At least Five concentrations will be
selected dependent upon the solubiiity of
the test scticle, v.g. 1, 10, 30, 100,
W0, and 1000 ug/ml.

The dose (final concentration) of solivent
to be uged in the negative (molvent)
coneral vill be 0,27,

Add 2X concentrations of the compound

(test chemical or solvent contral) i:l

(w/v) to cultures 20-24 brz after seeding,

{i.e, &4 ml of 2X). Incubare cells at

3721.0%C in 10a3+0% CO, fu sir for 7 days.
2.5, 6AK Gl e

Staining Plates.

a)

b)

e)

d)
e)

£)

Seven days after addition of the test
chemieal to the plates, wash plaves once
with balanced sait solution,

434 absolute sethanol and ler stand for 20
win. to fix cells. Hemove methanol.

Immediately stain for 1S amin. with 10%
aqueous Gimesa stain.

Hemove stain.
Yash plates amd invert to dry.

Kanually count the number of colonies and
record.

Counting ¢cell mmbec/plate (Optional - 1o be
requested by Spenger),

aj}

Seven days after addition of zhe test
ehuieal to the plates, wash 5 plates u ith

2 w) of CHP-HBSS 2X, keeping the sc.:nd
wazh. Add 3 wi of 0.05% trypsin, 0.02%
Na EDTS in CNF-HUSS and detnch the cells.
TM: tell suspension is pooled with the
second CUP-BBSS ringe to give S sl of cell
suspension. Cells/wl iz then deterpined
and sultiplied dy 5 to give toral
cells/plate.

Protoeol - Page 12 of 16
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Februnry 13, 1969

Supecsedes Yaaue Dated: November 14, 1988

C. Evaluation of Test Reaults.

s 1. The Study Directsr vill determine the doses to

S ATTIHLY Pcivad
M 1CATepA) PiAT 3, a)
LA ‘7‘1&\;‘)‘:.

by

be used in the SHE transformation ass

0% <Ae ot 10
Doses tested should include one vhich
causes: 1) either 50 ar greazer decrease
in plating efficiency or macrascopic
insolubiiity for the high dose, 2} the
highest concentration which has no effecy
on plating efficiency and gualitatively
does not affect colony zize (allermatively
the Sponsor can request cell counts and
confirm that the lov dose causes lass that
a 25% reduction in cell sumber) and 3
concentrations hetveen thege upper and
lower limits which cause less than a 507
decrease in plazing efficiency. e &AK

Gl b
if the compound is not toxic, Eive
concentrations vill be used to 3 maxisus
of 5000 ug/wl, solubility pecrmitting.

Iv. PReport of Transturmation Results

A. Criteria of Acceptable Assay

1.

2'

& table shoving plating efficiency and cell
number data from the toxicity screen sust
be included. Based on these dats or
chemical solubility consideratians, a
statement adjacent ¢o thiz cable sust be
cade describing vhat doses of chewical were
chogsen Eor the transformation studies baved
on the criteria described for the
preliminacy cytotoxicity siudies.

FPlating efficiency of untreated and solvent
controls vill be 20X or greater giving an
average of bervesn 2045 colanies’HD m
plata,

Protacol ~ Page 13 of 16
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February 23, 1589

sue
Supersedes Iysoe Duted: November 14, 1988

3.

5.

The total colany count of control groups
aust be > 400 per assay.

The rate of spontanesus rransformants in
sedia or solvent controls for pooled
duplfcate zesays vill be ac expected for
the cell posl in uge and mot statistically
different Erom histerical controls as
determined by Pigher's Exact Test for that
cell pool.

The nusber of cransformed colonies ob-
served in the positive contral (BaP) at
swst be statistieally significantly greater
{p < 0.05) than that suvmber in the media or
solvent comtrol as indicated by Fisher's
Exazt Test on pooled data fram duplicate
azzays. In addicion, the pogitive control
can not be statistically different frow
historical B{a)P treated group as indicated
by Fisher’s Beacr test for that cell pool.

Report data consists of:

1.
2.
3.
4.

dose preparation information,
colony nuabey per plate,
total colony numbet per treatment group,

nusber of worphologically transfocrsed and
altered colonies per treatment group, and
qualitative data vegarding the effevt of a
treatment on colony size relative to
colonies in the soivent or untrealed
controls.

Caleulations based on the raw dats will

1.

2.

3.

include:

plating efficiency {coiony musber per
plate/nunber of viable cells plated),

the treatment group wean plating efficiency
and standard ervor of the mean,

the frequency of morphologicaily
transforved colonies per tramiment group
{total number of morphologically
transformed cnlopies per trextesnt
group/total eolony pumber per Irmatwent
group).

. -Frotocsl - Page 14 of 16
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1'

tebruary 13, 195%
Supervedes Dmnor Daved: Wowember 14, 1988

The frequency uvf sorphologically altered
colontes per treztment group (cetal number of
worphologically altered colonies per treatment
group/total colany number per treatmeat groupt.

individual assays within the ztudy vill be cun
in duplicate. Therefoce, an ovsrall data
summaty vill also be made and included an =
separate sheet. The overall dara summary will
include for each treatment grouy:

a. Total colanies scored {i.e. the sug of the
tuo aszays}).

b. Average plating efiiciency {i.e. the mean
of the tvo asgays).

€. Total transformed colomies,

d. Gverall transformed colony frequency (i.e.
total transforaed cvolonies/total colonies
scored).

e. Total altered colonies.

£f. Overall altered colony freguyency.

If ppore than duplicate azssays are conducted,

data from all ussays should be poaled for
statistical analysis.

D, Statistical analysis

Statistical rests for significant treatments
effecte on transformation Erequency are to be
conducted uning Fisher’'s Buset Test (Axmitage,
3971) and & Cochoran Acwmitage Trend Test with
continuity correction (Thomax, 1977) on pooled
data froe tvo individual sssays.

Armivage, P, (1971} Sratistical Methods inm Nedical
Research, Blackwell Scientific Publications, Oxford
p- 135-138.

Thomazs D. G., N. Breslov and J.J. Gart V977,
Trend and homogeneity analysis of proportiens and
1;£e ;able data. Comput. Bicmed. Rep. 10, n.
373-381.
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Supersaier Yasue Dared: Bovesber 14, 33588

2. Criteria used to deterwine whether a chemfcal

Sge NTTCHe D PRCieset induced a positive nsm: is either a
e - watiztically significant increase (p€0.03) in
LowFuwaTw o el £ porphological transformation at any dose compared
LAL 6 {:‘3 51;,— o to concurrent contznls as indicated by & one-tailed
‘ ’ Figher's Exac?! Test or a statistically significam

positive trend test.
¥. Prorocol Changes

A.  1f it becomes necessary to change the approved
protocel, verbal agreesent to make this change
shovld be made betwveen the Study Director and the
Sponsor. As soom as practical, this change and the
reasons for it should Be put in writing and signed
by both the Study Dirsctor and the Spunsor’s.

B. Divigiona) Torieologist. This document is then
attached 1o the protocol as an amendment.

Tnis cepore shall conform to all requirsments

ontiined in Section 5B.185, Subpart J, Good
Ladoratory Practices Regulations.

Sponsor: 1
Divisional Toxickloagist

Dare Approved by Sponsor's {
Divisional Toxicologists L if-{ 9 U

Proposed Starting Date: W_QJQQ_) ftf?(
= " .o o, i
m 3“5[?{ }
To be completed by the

Defined a5 O UpN RESULTS NAUALYS } Test Facility
2
Study Director: 3

Date: o )

Study Cest: )
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-, Seven day tremtsent vith 0.3 and 0.35 wg/ml test artiele will not be done.  Thiz was

T

msgis;‘uw %0 Cull Trinsforasticn Protocel S To Be Isplemented Por Test Article
G0539.05. .

1. The primary wodification of Protocol $45 or this study will be the length of time of
chemical expesure t¢ SHE cells. In the gtanderd toxicity screan and cell transforsstion
protocols, SHE cells sre exposed for 7 days to test ssiarisl. In the modified protocol,
SHE cells will be exposed to test article for 74 houcs £or both the toxicity screen and
transformaxion a9say, at which time sedius contsining the test articls vill be resoved
frop the anltures and raplaced with zomiroel medium for the resuinder of rhe colony
expteszicn period (7 daysj. Solvent controls and benzo[s]pyress positive contzol groops
will sise folliov the 24 buur cefewd protocol, The reason for this change is to determins
the atability 5f the wmorphologically transformed colony phemotype in the absence of the

test article.

2. The use of crypopreserved cells prepared prior to ceceipt of this particular protorel is
standacé procedure and therefore acceptabie for the purpose of thiz study.

3. A preliminacy cytotoxicity assay will be done to detersise the susber of target
«sllg/plate needed to yield a constant tolomy wumber/piate scross all Yrestment groups.
The reason for this chaage is that colony number/plate haz been odserved to affect
transformation frequency. Por the transformation study, an adjustment of terget cell
plating nuaber will be sade based on the toxicity screen data, to achleve &6 close ay
pozsible, 2 constant colony number across all treatment groups. Cell counts vill also be
done to determine the nusber of cells/plate across al) trestwent groups. A consideration
of dath cell rumhec/plate and plating efficiency data will be made, for selecting the
doses for the transioravtion study. The top dose tested in the transformation assay should

result in at least a 10¥ reduction in plating efficiency cosmpared to concurrent controls,
unlegs reduction in colony size at this top doge precludes scoring the colonies for
transformation.

eriginally put into the protocol as a reference point to the initial 7 day exposure study.
fovever, in the dnitial trial in this study, these dose levels resulted fn 100Y toxiecity

in the target cells currently in use and the target cells used 1o the initial seven day
stody have been depleted. A difference in toxicity wich different cell igolates or serum
loty 1s not unusual. Bowever, Seven day exposure solvent controls and benzoja)pyrens
pogitive controls will be included in this srudy.

5. The statistical method employed to test Eor a significant treatment related effect vill be
4 one sided Fisher’'s Exact Test. Test saterial viil be considersd positive 1f 1t ctawses 3
signiffcant increase in sorphological trangformstion frequency (i.¢. a p value equal to of
less than 0.05) at at least tvo doses, cospared to concurrent controls, or at ons dose
vith an indication of 3 dose response. A positive trand anmalyeis in the ahsence of 2
sratistically significant increase in sorphological transformatfon fraguency vill pot be
conzidered a3 a posftive result as is curreatly staved in Protocol #45. The reayon Tor
this change is that to date, all of the rodent or humsn careinogens tested in this assay
bave vesulted in a statistically significant incresse in transformstion Srequency at at
least one dose of test chemical and all but one ac multiple doses of test chemical, as
ingicated by Figher's Exact Test. S have no! encountersd a earcinoges vhich anly gave z
trend test positive result. Thus, based on this experience, s revision of the rriteria for
calling & test chemical pesitive in this assay $s justified.

L. SV
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