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MATERIAL TESTED: _ Para-Ethyltoluene (PET)

- TESTING LABORATORY: Mobil Environmental and Heal th Science Laboratory

RESULTS:

" Unscheduled DNA synthesis (UDS) is synthesis of DNA during a time frame in the
cell cycle when synthesis would not normally occur. This synthesis is pre-
sumed to be an active repair process responding to damage induced by genotoxic
agents. As repair takes place, new bases are inserted into the DNA strand to
replace induced lesions. When the cells are maintained in culture medium with
a pool of excess_radioactively labeled thymidine (DNA base precursor) it will
incorporate the 34-thymidine to repair the demaged DNA. This incorporation
can be detecied by standard autoradiographic techniques. These repair pro-
cesses are known to be error prone and therefore an increase in damage and
repair increases the chance for mutations to occur.

A study was performed to determine if PET would induce unscheduled DNA syn-
thesis (UDS) in hepatocytes of rats dosed orally. A single dose was adminis-
tered and hepatocytes were isolated two hours later. PET was suspended in
Methocel K4M Premium (Dow Chemical) and given by oral intubation at 0.5, 0.75,
1.0, 1.25 and 1.7 gn/kg. No pharmacologic effects were noted, but PET absorp-
tion into blood and liver was verified by capillary gas chromatography. PET
{nduced a significant increase in UDS in rat hepatocytes when compared to
negative control values which was not dose dependent, possibly because of
¢ vere cytotoxicity at higher doses which inhibited repair of primary DNA
smage. However, the reproducibility of the response indicates that PET
sroduced primary DNA damage observable in a narrow dose range as UDS.
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STUDY NO.: 20732
~ SUMMARY

Unscheduled DNA synthesis (UDS) is synthesis of DNA during a time frame in the
cell cycle when synthesis would not normally occur. This synthesis is pre=
sumed to be an active repair process responding to damage induced by genotoxic
agents. As repair takes place, new bases are inserted into the DNA strand to
replace induced lesions. When the cells are matntained in culture medium with
a pool of excess.radioactively labeled thymidine (DNA base precursor) it will
incorporate the “H-thymidine to repair the damaged DNA. This incorporation
can be detected by standard autoradiographic techniques. These repair pro-
cesses are known to be error prone and therefore an increase in damage and
repair increases the chance for mutations to occur.

A study was performed to determine §f PET would induce unscheduled DNA syn-
thesis (UDS) in hepatocytes of rats dosed orally. A single dose was adminis-
tered and hepatocytes were isolated two hours Jater. PET was suspended in
Methoce) K4M Premium (Dow Chemical) and given by oral intubation at 0.50,
0.75, 1.00, 1.25 and 1.70 gw/kg. No pharmacologic effects were noted, but PET
absorption into blood and liver was verified by capillary gas chromatography.
PET induced a significant increase in UDS in rat hepatocytes when compared to
negative control values which was not dose dependent, possibly because of
severe cytotoxicity at higher doses which inhibited repair of primary DNA
damage. However, the reproducibility of the response indicates that PET
produced primary DNA ciamage observable in a narrow dose range as UDS.
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STUDY NO.: 20732

INTRODUCT.ION

The purpose of this study was to investigate by measuring unscheduled DNA syn-
thesis (UDS) in a primary culture of rat hepatocytes treated in situ, whether
PET or an active metabolite was capable of causing primary DNK damage. DNA
damage s recognized by the cellu}ar repair system and results in the incor-
poration of new bases (including “H-thymidine) into the DHA. The existence
and extent of DNA damage is inferred from a significant increase in nuclear
radioactivity in comparison with vehicle treated hepatocytes. The detection
of induced UDS is an effective means of detecting primary DNA damage by geno-
toxic agents. Techniques have been described which utilize hepatocytes from a
single animal to conduct an in vitro screen at varying doses (Williams, 1977).
Methods to screen for UDS in hepatocytes treated in vivo and then maintained
in vitro to measure UDS have also been pubiished (MTrsalis and Butterworth,
80). The in vivo exposure permits natural biotransformation and detoxifi-

cation, more closely mimicking what may happen in man.

METHODS AND MATERIALS

UDS Induction

Animals were given a single oral dose of the test agent (PET) suspended in
Methocel K4M Premium (Dow Chemical). The positive control, (2-AAF; Sigma, Lot
#16C-0273) was also given orally in one administration. Para-methylstyrene
was administered in experiment 1 at a dose which was the approximate mid-dose

of a metaphase analysis assay previously completed.
Experiment #1

Group

I 0.050 g/ml oral
II 0.100 g/ml oral
11 70 a/ka 0.170 g/ml ~&
Iv 0.056 g/ml orai
v 20.00 mg/kg 2-AAF 2.000 mg/ml oral
VI 10 m1/kg Methocel K4M oral
Premium (Dow Chemical)

Concentration Route

Experiment #2

Group Dose Concentration
1 0.75 g/kg PET 0.075 g/ml
11 1,00 g/kg PET 0.100 g/ml
1.25 g/kg PET 0.125 g/ml
1v 20.00 mg/kg 2-AAF 2.000 mg/ml
v 10 m1/kg Methocel K4M
Premium (Dow Chemical)

00C0CE
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STUDY NO.: 20732

Animl Treatment

Sixteen male Sprague-Dawley rats (for each experiment) from Taconic Farms
(Germantown, N.Y.) weighing approximately 184 : 27 gm at the first cay of
dosing were ear-tagged upon arrival, randomly assigned (SOP M.6.2.1) to in-
dividual cages and given food (Purina Rodent Chow) and water ad 1ibitum. Rals
were acclimated and maintained in an air-conditioned room, 85.0 t 4.0°F, with
a 12/12 hour 11ght cycle; relative humidity ranged from 30-75%. Mobil
Environmental and Health Science Laboratory is fully accredited by the
American Assocfation for Accreditation of Laboratory Animal Care.

Four animals were assigned to each PET test group; there were two positive and
two negative control animals. Animals were randomly coded according to SOP
M.6.2.1. A1l dosing was performed on consecutive days with a minimum of one
animal dosed per group per day. Two hours after dosing the hepatocytes were
fsolated by 1iver perfusion.

Hepatocyte Isolation

Hepatocyte isolation was achieved by modifications of published procedures
(Laishes and Williams, 1976a,b; Williams et al., 1977). Rats were killed by
cervical dislocation 2 hours after dosing. Livers were perfused in situ (in-
ferfor vena cava cannulated and the portal vein sectioned) for 5§ minutes with
0.5% ethylenegiycol bis (#-aminoethyl ethg;)-_ﬂ_.!'-gtrncetic acid (EGTA)
(Sigma Chemical Co., St. Louis, Mo.) in Ca™" and MG free Hanks' Balanced
Salt Solution buffered with 0.05 MN-2-hydroxyethy1piperazine-N‘2-ethane-
sulfonfc acid (HEPES) (Sigma) to pH 7.2. A 10-minute enzyme perfusion was
performed with Ty?e I collagenase solution (Sigma Chemical Co.) made to 0.15
mg/ml in Williams' Medium E (WE) (Grand Island Biological Co., Grand Island,
N.Y.). The livers were minced in fresh collagenase solution at room tempera-=
ture and filtered into a centrifuge tube. Complete Willjams' Medium E, con-
tatning 103 Fetal Bovine Serum (FBS) (6I8C0), 10 milliunits/ml insulin
(S'IQIIJ. 1uM dexamethasone (Sigma) and 50 ug/ml Garamycin (GIBCO), was added
to the suspension of primary hepatocytes to arrest collagenase activity. The
cell suspension was centrifuged at 50 x g for 4 minutes.

Primary Hepatocyte Cultures

Five tissue culture 81ates (60-mm) were inoculated with 3 ml of compiete
medium containing 10° viable cells/ml and incubated for 2-4 hours at 37°C with
5% CO0, in air. gnattached cells were3removed and 3 ml of fresh media contain-
ing 13ucf/m of “H-thymidine [Methyl-"H]-20.0 Ci/mmole or 6.7 Ci/mmole (New
England Nuclear, Boston, Mass.) were added to each plate. Cells were incu-
bated for 18 hours at 37°C in 5% coz in air.
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STUDY NO.: 20732

Hepatocyte Enucleation

Following 18 hours of 1ncubatign with 3H-thymidine, the cultures were washed
three times with WE to remove H-TdR. With the aid of a Cell Scraper {COSTAR,
Cambridge, MA), cells from each liver were removed from the plates and pooled
in a 0.001M phosphate buffer with 0.32M sucrose, 0.0015M CaCl, and 1% Triton
X-100® (Stgma) (Poirier, 1981). The cells were homogenized ifi the buffer with
a Wheaton Dounce Homogenizer (Pestle B) to release nuclei. Nuclei were cen-
trifuged at 1000 rpm (200 xg) for 5 minutes, resuspended in fresh buffer, and
fixed in 3:1 fixative (methanol:acetic acid) at 4°C. A minimum of five slides
were made from the pooled cultures derived from each rat.

Autoradiography

Twenty-four hours after the slides were made, they were dipped in Kodak NTB-2
autoradiographic emulsion and dried. The coated slides were stored for 2
weeks at 4°C in light-tight containers with Drierite. The emulsfons were
developed in D-19, fixed and stained with 3% Giemsa (azure blend, GIBCO).

Scoring

A1l slides were coded and 1000 cells per animal were scored and assigned to
the following categories: background (0-6 grains), >background but <50 grains
or S phase (>50 grains).

Chi square analysis was performed to compare test values to negative control
data; a significant increase in UDS is an indication of primary DNA damage and
repair activity induced by the test agent. Statistical Analysis Systems (SAS)
computer assisted analysis was used to test dose relationships; the program
used Spearman non-parametric analysis for comparisons.

Criteria for Acceptability of Hepatocyte Cultures

=
:
f ll
:

There are two caveats in the in vivo procedures which an investigator must be

aware of. Animal variability 1s greater in UDS assays than in most in vivo

genotoxicity tesis and evaliation of the data muct therefore be made with this
gn mind. The second caveat is the potential for cytoplasmic incorporation of
H-TdR which masks low levels of UDS.

In an attempt to minimize variability introduced by the test animals, ce’l
populations isolated from exposed livers were closely monitored for viability
and cell recovery, i.e. cells harvested/liver. Liver cell population whose
percent viability or total number of cells/liver were more than one standard
deviation below the mean for all of the livers on test v re not included in

the assay.

The putential for non-nuclear 3H-TdR incorporation was eliminatad by enucle-
ation of the hepatocytes; the procedure was developed in our lavoratory
(Skinner et al., 1982). Olson et al. (1983) have also recently reported that

enucleation of hepatocytes increases the sensitivity for detection of upos.
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S~Phase Induction

A third experiment was conducted to determine whether PET has the ability to
stimulate scheduled DNA synthesis (S-phase) which in early stages may be
mistaken for UDS. The procedures and doses for experiment #2 were followed.
Parallel cultures (four plates with HU and four without) were established for
each test 1iver and the 2-AAF dose was increased to 25 mg/kg. The duplicate
cultures contained Hydroxyurea (HU), an agent which inhibits S-phase. The
slides from this experiment were scored by counting sflver grains/nucleus to
obtain a mean count of grains/nucleus, rather than the categorization method
described earlfer. In an experiment to ascertain the fnduction of S-phase,
grains/nucleus is a more sensitive means of measurement. Student’'s T-test,
was used to evaluate the data,

Analytical Procedures

The animals used for analytical samples were not the animals used for UDS ex-~
perimentation. These experiments were conducted independently of the genetic
pertarbation assays.

Headspace analysis of blood from rats dosed with PET was performed by a gas
chromatograph/mass spectrophotometer (GC/MS) equipped with 30 meter x 0.25 mm
i.d. 0B=5 fused sflfca capillary column. A capped vacutainer tube containing
1.0~2.0 m1 blood/animal was heated at 25°C for 10 minutes and a lcc volume of
headspace was sampled and analyzed by GC/MS.

- Samples of whole blood were extracted with hexane (v/v) by vortexing for one

minute and centrifuged at 4000 rpm for 20 minutes. The extract was analyzed
by a gas chromatograph equipped with a flame fonfzation detector (GC/FID) and

10 meter x 0,25 mm §.a. fused silica capillary column.

Perfused 1iver samples were analyzed by GC/FID. Al gm sample was homogenized
with 0.5 m] hexane in a Brinkman polytron for 1 minute. After homogenization,
the polytron stem was rinsed with 0.25 m] hexane making the total extraction

volume 0.75 m1. The homogenate was centrifuged at 4000 rpm for 20 minutes;
the extract was then analyzed for PET by a Hewlett Packard 5880A GC/FID.

The study was conducted from July 26, 1982 to May 6, 1983 at Mobil 01l
Corporation, Toxfcology Division, P.0. Box 1029, Princeton, N.J., 08540.
Study personnel were: S. Irwin, technician, M. J. Skinner, Study Director.
The raw data are retained in the archives and microsccpe slides are retained
in the cytogenetics laboratory at the testing facility.

Addenda to and deviations from the protocol, and the reasons therefore, are
recorded, signed, dated, and maintained with the protocol. This study was
conducted in compliance with Good Laboratory Practices regulations.
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RESULTS AND DISCUSSION

Unscheduled DNA synthesis (UDS) 1s synthesis of DNA during a time frame in the
cell cycle when synthesis would not normally occur. This synthesis is pre-
sumed to be an active repair process responding to damage induced by genotoxic
agents. As repair takes place, new bases are inserted into the DNA strand to
replace induced lesions. When the cells are maintained in culture mecium with
a pool of excess radioactively labeled thymidine (DNA base precursor) it will
incorporate the H-thymidine to repair the damaged DNA. This incorporation
can be detected by standard autoradiographic techniques. These repair pro-
cesses are known to be error prone and therefore an increase in damage and
repair increases the chance for mutations to occur,

Possible mutagenic activity had previously been demonstrated by PET at an oral
dose of 1.3 gm/kg in a dominant lethal study in rats (MEHSL Study No. 832-80).
Male rats given PET orally at 1.3 gm/kg in corn of1 for five days, sired
litters in which statistically significant increases in preimplantation losses
occurred and total implanted fetuses per female were decreased. This UDS study
was performed in part to clarify the results by determining whether PET does

interact with the DNA.

The mean viability of hepatccytes recovered from the perfus;d 1ivers was 87,02
+/- 12.8% and the mean cell recovery was 2.17 +/- 1.12 x 10" cells per liver
(Table 1). Primary hepatocyte cultures from several animals did not meet test
criteria. Since all of the slides from the study were coded and evaluated,
data from these cultures were collected but were not included in final tabula-
tions. The animals from which these cultures were derived are identified with
the reason for exclusion in Table II The UDS response induced by 2-AAF was

highly significant (Table I11).

four animals were dosed with Para-methylstyrene (PMS), a chemical closely
related to PET; there was no indication of UDS induction at this dose Jevel.
The dose selected was approximately the mid-dose of a metaphase analysis study
done previously on PMS (MEHSL #2211-80). These data are jndependent of the
PET study as this PMS treatment group was included only to estimate cyto-
toxicity for a subsequent Study being coensidered for performance at a later
date,

Analytical data indicate that PET is absorbed into the blood (Table IV) and
can also be detected in the liver at the time of cell harvest (TABLE ¥).

A significant (Chi square; p= < 0.05) overall increase in UDS was evident in
all assays at doses up to 1.00 gm/kg. At higher doses, UDS activity was dimin-
ished, possibly as a result of cytotoxicity. A cytotoxic effect was evident by
a reduced ability of the hepatocytes from rats given 1.70 gm/kg (LD 2) to
attach to the petri plates for culturing. In addition to the standard Chi
Square analysis, tie data were also analyzed by non-parametric procedures
using the computer assisted Statistical Analysis System (SAS) under the direc-
tion of B. Milcarek , Mobil Medical Department statistician, NYC. The data
were entered into the program to test correlations between four variables; S
phase cells (S), UDS cells (u), background cells (BG) and dose (D). The data
sets were then analyzed four ways by Spearman Correlation tests. The total
data package, including data from animals excluded by test criteria, was

000012
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STUDY NO.: 20732

tested for correlation between the cited variables with and without the high
dose data to ascertain the effecc of apparent cytotoxicity on the correlation
and then the data were analyzed in the same manner with the data from the
excluded animals deleted from the analyses. The computer print-out from the
analyses are included as Appendix A.

With one exception, all of the correlation coefficients as calculated between
the dose and UDS response went from a negative correlation to a distinctly
positive correlation when the high dose was dropped from the analysis; the
exception (experiment three; without HU) went from .03643 to .42817, which is
a distin-t change to a more positive trend. The fact that the trend shift in
correlation is so reproducible across different experiments is a strong
{ndication that the statistically significant positive response by chi square
is real (personal communication; B. Milcarek).

It was observed that within a given dose group, cell populations from some
animals demonstrated fncreased UDS activity while others had UDS levels equal
to or below that of the negative controls. This type of animal to animal
varfability has also been seen in other laboratories which conduct the in vivo
hepatocyte assay (personal communication, Jon Mirsalis). It has been reported
tn the published 1{terature that untreated control cell populations show
similiar levels of UDS while different populations exposed to the same concen-
tration of test materials in vitro or in vivo may demonstrate a wide range of
sensitivity (Wi111ams,19777. Tn the in vivo studies, variation may be due to
di fferent biotransformation specific to each animal; physical varfables of a
technical nature such as the age of the tritiated thymidine, emulision or
duration of exposure can cause variability in both the in vivo and in vitro
studfes (Casciano and Gaylor, 1983). To compensate for animal to anima¥l vari-
ability, more test animals are assigned to each test group than to the nega-
tive control group and criteria to eliminate outlier cell populations are

stringent.

The assay was performed three times over 2simildar doca ransee and decnite
intergroup variability, the same pattern of response was observed in each
test. The third test was specifically designed to determine whether PET stim-
ulated scheduled (S-phase) DNA synthesis which could, in the early stages of
replication, be confused with UDS because of the Tow levels of 3H-TdR incor-
poratfon. If PET-stimulated S-phase synthesis was responsibie for the observed
activity, introduction of HU into parallel PET-treated hepatocyte cultures
derived from the same rat liver would inhibit both S-phase synthesis and the
spurfous UDS activity. Data from experiment 3(Table I) demonstrate, although
HU did s1ightly inhibit the spontaneous jnctdence of cells in S-phase in most
cultures, it did not reduce the percentage of cells undergoing UDS. In figure
2, where the average grains per nucleus are visualized, it is apparent that
PET does not stimulate S-phase synthesis and the addition of HU did not signi-
ficantly alter the pattern of UDS activity. The higher background values for
UDS in this experiment may be due to higher Jevels of radfoactivity of the
34-TdR or more sensitive developing emulsion. However, the overall pattern of
response is similfar to that reported in the first two studies, a significant
{ncrease in UDS over a narrow dose range and then diminished response at the

high doses.
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The occurrence of responding and non-responding ce®1 populations within a dose
group anc ectivity over a narrow dose range suggest PET may induce two compet-
ing ;“2nomena in exposed cell populations, medfatad ovartially by variation in
individual host animal metabolism. These are {ncreased UDS in response to
perturbed DNA in some animals and in others, inhibition of repair synthesis or
prssible delay of genera! metabolic activity scen as UDS Jevels at or below
1.2 negat:ve control values. At the highest doscs, svert cytotoxicity was
demonstrated by the failure of the cells to attach %o the petri piazes. This
cytoto:fc effect also varied between cultures established from livers treated

at the same dose level.

Despite varfavility, a statistically significant increase in JDS was induced
by PET in three scp1 ate studies, producing a similiar pattern of repair
activity over 2 narrow dose range. it 1s expected, in this type of assay, that
at conce-iraticas greater than the cytotoxic level, the rate of UDS will
decrease. Since the jnhibitory effect of cytotoxicity on UDS precludes the
extension of the dose response curve, the importance of reproducing a positive
effe.: over the small dose range for UDS induction is critical (Mitchell et
al., 1625). Therefore, the results of this study strongly suggest that PET is

capable of causing primary DNA damzge in this test system.

The t -4 2xperiment, completed to determine whether PET induces S-nhase, sup-
portec the original work. Hydroxyurea did not cause a reduction in ups i
paral ¢l cultures. A statistically significant (t-test; p<0.75) increase in
grain. ‘nucleus was observed at the 0.75 g/kg dose. The resporse curve (Figure
2) st fted slightly to the left but considering the fact that the window of
activity of UDS is so limited and the animal to animal variability is greater
in in vivo assays, tie shift is not totally unexpected nor unusual.

Altho:gh the UDS response is not dose dependent, it is apparent by the dat:
that t-~ reproducibly significant increase at lower dose levels is induced by
PET. 1i:arefore, para-ethyltoluene induces unscheduled DNA synthesis in liver

cells of treated animais.
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PET: NUMBER OF CELLS CLASSIFIED AS UNDERGOING ups®

Experiment 1

VEHICLE

1.0 g/kg

1.7 g/kg 2-AAF

Total cells
uns
4

2000
230

3000

702
23.4%
<0.001**

3000 1000
209 486
6.973  48.6%

<0.001>  <0.501%*

Experiment 2

VEHICLE 0.75 g/kg

1.0 g/kg

1.25 g/kg 2-AAF

Total cells
uDs
4

P value

2000 2000
151 125

7.6% 6.2%
| <0.10

4000 2000
174 982
4.4% 49.1%2

<0.001°  <0.001**

2 1000 cells/anima)
b less UDS than vehicle controls due to cytotoxicity

* significant

#* highly significant
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ANIMAL

STUDY NO.:

TABLE TV

LEVELS OF PET IN CIRCULATING BLOOD AT VARIOUS
SAMPLING TIMES AFTER DOSING

MOBIL
EAR TAG

DOSE (g/kg)

PPM/SAMPLE

20732

#4
#5
#6

fl
2
3

#011-334
#011-335
#011-336

#011-331
#011-332
#011-339

1.7

27.2, 36.4, 24.9
38.0, 40.0, 41.0
40.6, 32.3, 33.9

38.7, 47.5,
30.7, 23.6,
47.2, 40.1,
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v
LEVELS OF PET IN LIVER AT VARIQUS
SAMPLING TIMES AFTER DOSING

MOBIL
EAR TAG DOSE (g/kg) TIME PPM/SAMPLE

#011-428 1.0 2 hr, 62.0,
#011-423 * 4 hr. 62.6,

#011-431 1.7 2 hr. 124.0,
#011-432 . 4 hr. 52.0,

1 Livers

were perfused before analysis was conducted.
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APPENDIX A

The following are verified copies of the computer printouts
from the SAS analysis of the data from MEHSL Study No.
20732, Although the program is capable of analyzing the
data by several non-parametric procedures to determine
correlation coefficients, the preferred method and the
method used for this study was the Spearman correlation
coefficients. The appendix is set up in the following
manner,

rejected by test criteria and the data
from the high dose groups.

Appendix A.2- analysis of all data including animals
rejected by test criteria but dropping
the high dose groups.

Appendix A.3- analysis of data without the rejected
animals, both with and without the data
from the high Jose groups.

Experiment 3 is listed as two separate experiments on the
printout. Experiment 3(printout) is that part of the
experiment where cells were not treated with hydroxyurea and
experiment 4 (printout) was that part of the experiment
where the cells were treated with hydroxyurea.

]
o
l Appendix A.l- analysis of all data including animals
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DATA ENTERED INTO SAS ANALYSIS PROGRAM

EXPERIMENT # 1

CELLS SCORED
ANIHAL BG ubs S-PHASE

011-460 947 35 18
011-458 801 190 9
011-457 662 305 13
011-451 954 37 9

Oll-4065 693 290 17
0l1-464 650 343 7
01i-453 906 69 25

[~
Q
w
m

011-447 948 39 13
011-459 936 6l 3
011-449 877 109 i4

011-463 877 115 ]
011-450 87¢ 115 6

CC =M e~ oCCC
. - -
CC NN~ CCOC vouowm

EXPERIMENT

0lz-723 953 31
012-745 890 94

012-714 901 89
0l2-722 . 880 93
012-713 872 117
vi2=74s 553 a2
012-715% 970 16
012-712 935 62
012-767 931 54

012-717 910 85
0i12-721 914 66




EXPERIMENT # 3
ANINMAL BG y S-PHASE

014-574 206
014-575 i6
014-593 32
014-583 30

W W

014-586 67
V14-567 18
014-579 44
6l4-572 19

014-56> 03
014-569 57
Ul4-584 47

014-590 43
014-580 79

N cCanN NCO =

EXPERIMENT # 4

V14-574 lo
014-575 9
014-593 30
U14-5863 11

014-5806 - 63
0id4-507 17
014-579 36
014-572 22
014-565 38
014-569 36
014~564 lo

014-590 26
014~580 54

G = BACKGROUND LEVEL OF SILVER GRAINS (U-5 GRAINS)
UDS = UNSCHEDULED DKA svuruesxé (5-50 GRAINS)
S-PHASE = SCHEUULEL DNA SYRTHESIS (>50 GRAINS)

0oee2¢




.. . IRTE

The variables listed on the computer printouts are:

S = S=PHASE
N = ANIMAL NUHBER (N/A)
U = UNSCHEDULED DNA SYHTHESIS

BG = BACKGROUHND
D = DOSE
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ADAS, TYHADTS, §.§33?. TERARY DELETED

233 4 . T10M633, i.i%:?ti KEPT

N 01 FTDEC %a \_dtw 0. 235¢0C



SHFO0AT  JOR /CA49A1A / COMPUTER 3083 RELEASE MVE/D 8 ZERIAL 2206969 DATE 03/64/84
SMFOOST OB /CAA941A / CHARGE §5754-3434-94% D
SEOEDEREEUE 0060 800 060606 008 010 06 000 00 0 00 0 06 06 0600 01000 000 00006 0000 000000000000 D000 W00 000 D0 M I NI I 006 0300000 600900 N 56 A 168
QUANTTTY MO S Cosy % :
1) Cru 1,95  SECS 2.344
2) DATA TRAMSFER ) 4,140,272 KRYTES L5
SUB-TOTAL (ACTUAL)
3 1/0 (ESTIMATE)
LOCAL: s 1.20/74000 LINES PRINTED
3 0.73/4000 CARDS READ/PUNCHED
REMOTE: G.31/1000 LINES PRINTED
] 9.19/4000 CARDS READ/FUNCHED

L 3

XXX EX®EX XER

TOTAL #
NOTE: USE THE JES2 J0B 1.0C FOR ESTIMATING T/00 OF ASSUME 40 I INE” PEF PAGE AMND 1S5S0 CARTE FEF THEH it
TEOEETE U0 6005 0000 0000000 0 060 06 00000600000 000 0606000606006 00000630 00 06000 0030060 00006 M0 03603000 0 00006 N0 0000 606 00 6 0 0 B0 06 A0 60 M N W BN
:nttnnttt:nntuttxt:ttzx::tsx:m:ttsstttxnttatxisxxn3#«ttxtx*txx#x*ttx:xmxxxtxtxxmtmm:*tssteﬂesxtttwstm«st*ttxs*«fxmtxt*mx
HOoOBIL 071.L CORFPDRATION HNORTHEAST CoMpPpUTER TENTERW®R
JOB CAA945A : K. NOVIELLG KM {225
JOB CA4944 4 HOYILELLD /M 325
JOB CAA9A A NOMTIELLO FH $329
JOB CAA941A MOVTELLD M 1325

JOB CA2%444A F. NOVIELLD RM 335
FETEIRIRIRIEIIE 00U OO0 000000 0060650 000 000000000000 6060600 6 006000 06 00 50636 060060996 6 60606 0.0 0 06 06 T30 00 000000000 000 696569099 9 6900 30 06 6 00606 0D MM M5

=




EAL OGO 02 AL 82.% WED/MYE OB CANIALA  DYED 2A% ppgse A% YURIDEC, WARCH 4, 1984
NOTE . THE JOB CAADALA WAS BEEN RN UNDER FELEASE 82.3 OF SAL AT WOBIL 010 CORPORATION (024480015 .

NOTE: SAS OFYIONS SFECTFIED ARE .
SORT A

1 DATA A) INPUT € 4 DY 24 2 N4 B0 BGE 79 10 4012 81 15 4%, anonae?s
2 CARDS 06 H0513

NOTE: DATA SET WORK.A HAS 14 NBSERVATIONS AND & VARTARNLES . B4s NBE/TOY .,
NOTE: THE DATA STATEMENT UZED .07 SECONDZ AND 700K,

7 j el LTS
10 FROC SORY, b7 DY, pOeHH \\3
ERRON 3

YOUR SERVICE AGREEMENY HAS EXFIRED, FLEAZE -
CONTACT YOUK COMFUTING TNSTALLATION'Z LIZER SERYICE
FERSONNEL, OR INSTALLATION SAS REFRESENTATIVE.

DATA SEY WORK 4 HAS 14 OBSERVATIONS AND 6 VARTABLES. 366 NBS/TRK,
THE PROCEDURE SORT USED 0.9 SECONDS AND BOBK.

DATA Ah ; SET A; IF (NS = 24 | (H§ = 425y THEW DELETE, aRDGHANG

DATA SET WORK .AA HAS 12 OBSERVATION: AND 6 VARIABLED. %44 DBI/TRY.
THE DATA STATEMENT USED 0.02 SECONDE AND 300K,

FROC PRINT,; VAR N9, ; 06000240
TITLE EXPERIMENT §; O0HHH270
TITLED ANIMALS INCLUDED IN ANALYZIE, 40000280
TITLES ALL DOSE LEVELY ~- NDZ 12 & 24 DROPPED; ) ae0nn2%H

THE PROCEDURE PRINT USED 0.06 SECONDS AN 354K GHD PRINTED FPAGE 1.
PROC CORK PEARSON SPEARMAN ; VAF LHDHHBGH
9 H4 U4 BGY DY, AneoHES o
TITLE? CORRELATIONS; OGHODI
TITLES ALY DOZE LEVELE -~ NOS 12 & 29 DROFFED; AOOHHLBH
THE PROCEDURE CORR :ans 0.07 SECONDS AMD 3744 AND FRINTED Fé

DATA AAR; SET Ah; IF (DY ¢ 4,707, LO0HHIAY

DATA SET WORK.AAA HAS 9 OBSERVATIONS AND & VARTARLES. 364 035/ TRK.,
THE DATA STATEMENT USED 0.02 SECONDE AND 3061,

PROC PRINT; VAR NS, 10000350
TITLE2 AMINALS TNCLUDED TN ANALYSIS, 06000350
TITLES. WIGHEST DOSE LEVEL DELETED -- NOS 12 & 24 DROFPFED, 00000370

i gﬁi PRINT USED 0.07 SECONDS AND 354K AND PRINTED PAGE 4.

| PROC: CORR PEARSOM SPEARMAN. ; VAR » 909003080
S NS Ut BGY DY, 00000399
SYITLE2 CORRELATIONS ; 010905400
quq..mu HIGHESY Sun _h‘m.. en_.mqmu == MDS 32 % 24 S.%.vme. : 09000410




2
NOTE :

36
37

NOTE :
NOTE :

32
53

NOTE :
NOTE :

NOTE :
43

NOTE :
zc.qa :

EAS LOG 08 sas 82.12 YD IMYE JOR TA494454  TTE
THE PROCEDURE CORR USED 0.09 SECONDS AND 376K AND FRINTED FAGES 5 TO 4.

DATA B; INPUT E 4 D2 2-4 2 N2 S5-6 BG2 7-9 U2 10-42 52 2~
CARDS ;

i

PATA SET WORK.P HAS 14 OBSERVATIONS AMD 6 VARIABLES. 344 OES/TRK.
THE DATA STATEMENT USED 0,03 SECONDS AND 390K.

i
PROC SORT; BY D2;

DATA SET WORK.B HAS 14 OBSERVATIONS AND & VARIABLES. 366 OBS/TRE.
THE PROCEDURE SOFT USED 0.19 SECONDS #ND SO8K.

DATA BB; SET B, IF (N2 =4 | N? = 25 | N2 = 8) THEN DELETE;

DATA SET WORK,BE HAS 11 DHSERVATIONS AND 6 VARIABLES. 364 ORS/TRK.
THE DATA STATEMENT USED 0.03 SECONDS AND 300K

FROC PRINT, VAR N2,

TITLE EXPERIMENT 2; .

TITLE2 ANIMALS INCLUDED TN ANALYSIS;

TITLEZ ALL DOSE LEVELS ~~ WOS. 4,8 & 25 DROPFED;

THE FROCEDURE PRINT USED 0,07 SECONDS AND 354K AND PRINTED PAGE 7.

PROC CORR PEARZON utmbxxbz ; VAR

52 N2 U2 BL2 D2,

TITLED CORRELATIONS ;'

TITLES ALL DOSE LEVELS -~ NOS. 4,8 & 25 DROPPED;

THE PROCEDURE CORK USED 0,09 SECONDS AND 374K AND PRINTED FAGES 8 TO 9.
DATA BBB; SET wn‘ 1F (D2 ¢ 1.2%),

DATA SET WORK,BBE HAS 7 DBRERYATIONS AND & YARTABLES. 344 OBS/TRK,
THE DATA STATEMENT UsED 0 &u SECONDY AND 360K . -

PROC PRIHT, VAR N2,
TIYLED 5=n:>rw INCLUDED IN >:»r<au
TITLES MIGHERT DOSE LEVEL DELETED - MOE. 4,8 4 2% DHOEFED,

THE PROCEDURE PRINT USED 0.04 SECONDY AND 354K 4tih PRINTED BaGE 10,

PROC. LORK PEARSON SPEMMAN ; YAk

82 N2 U2 G2 D2,

TITLED LORRELATIONS

TITLES HIGHEST DORE LEVEL amrnq B s NOEL A0 4 2% BROPPED,

THE PROCEDURE TORE USED 0.0 SECONDE AMD 376 4HY PrIMTED PACES (4 10 15,

DATA £ INEUT E § DI 248 2 N3 54 BE3 749 (13 1642 £3 1348,
CARDE !

ATA SET UMK .C HAZ 14 DBSErYATIONS AND 4 VARIABLEL. 344 OUE/THK,
:ﬂ u&q: hﬁaﬂ anzq UBED 0.92 cCONDS AND 300K,

FR

if}

06996420
046004309

DAGHATEO
GHGHHSTD

B0000400

5000610
00000426
00003639
DHHB0ALA0

IOO0LES
INOOD4LLG
MOBGLTG
oNN09450

od6e0690

20090790
00006716
0600726

H5060730
BHO0HTAL
OBOHT50
obovY 149

oNo007T?Y
aBoooTen

%
i

G40 TIESD

Day

.

MARCH 4

o

1784




3 2AE Lo 08 LhS 82,73 WEN Y IO AT AL, BT ape fogryee oAl AT, MAREH 4, 78S
01 FROC SOKT, BY DY, LU 21

NOTE . DATA SET WORK 0 HAZ 14 ORSTSVAYTIONS A4HD & YARTARLEDR, a4 OB/,
HOTE: THE PROCEDUKE SORT USED 0,19 SECONDS AND 540V,

e DATA CC; SET 0, IF (N3 " 93, BOOHLY

HOTE: DATA SET WORK.CC HAZ 43 OBZERVATIONS AHD &6 YARTABLED. 144 ORS/T0K,
NOTE: THE DATA STATEMENY USED 0,07 SECONDZ AND 304K,

vzanvanzq‘<§xzu~ @oeaxﬁae
TITLE EXPERINENT 3; i r
TITLED ANINALS INCLUDED IN ANALYZ1S, DOHBYTRY
TITLES AL) DOSE LEVELS ~- NO. 9 DROFPED, 0o0H09914

NOYE: THE PROCEDURE FrINT USED 0.07 SECONDS AND 340V AND PRIHTED PAGE 473,

PROC CORK PEARSON SPEARMAN ; VAF A4 DO

53 NZ U BLI DI, oOnGEBAL
TITLE? CORRELATIONS; Ho004970
TITLES ALL D0OSE LEVELS -~ N0, 9 DROPFED, OGO BE0

NOTE: THE PROCEDURE COR® USED 0.09 SECONDS AMD 100V AND PRINTED PAGED 44 TO 4%,
Ll DATA COC, FET 0O, IF(D3 ¢ 4,72%); _ OGB4 HAD

NOTE: DATA SET WORK.CCC HAS $0 ORIERVATIONS AUD 4 VARTASLEE, ThHb, OBE/TRK,
HOTE: THE DATA SYATEMENT USED 0.02 JECONUS AND 304V,

99 PROC FPRINT; YAk NI; ' 00064 B4
100 TITLE2 ANIMALE INCLUDED TN AHALYETE,; 5 0004 DL
1014 TITLES HIGHEST DOSE LEVEL DELETED -~ ND, # DROPFED, MDGAHTH

NCTE: THE PROCEDURE FRINT USED 0.06 SECONDS AND 34601 AND PRINTED PAGE. 14,

102 PROC CORF PEARSON SPEARMAN ; VAR 20004 BN
103 53 N3 U3 BG3 DI, £0904690
104 TITLE2 CORRELATIONS; 0eAH1480
05 TITLES HIGHEST DOSE LEVEL DELETED -~ WO, 9 DROFPED, LA R R

NOTE : THE PROCEDURFE CORK USED 0.00 SECONDZ AMD ZROK AND FRINTED PALES 47 TD 48,
ERROR: ERRORS ON PAGES 1.

NOTE: SAS INSTITUTE INC.
-~ SAS CIRCLE
PO BOX 3000
CARY, N.C. 27%11-8000
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1.,00000
0.6000

), BN
0. 4635
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L ]
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rf |
1. GGOHH
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"l G,
0.2504

-, 229 AN
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07944

LA

A . 3N
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-0, OATET
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114
-0, 09149
H.777%
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1.90000
D,6000

(), PPN
. 004

-0, § 2T
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#i4

D NETi 4
G,9008
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=R, V9B
n, 0004

1.000%0
4. 6n00

H,.42442
0,7977

L]
0.,42029
0.10%%
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) ADIDY
D907

042447
H,r0r7

i, 08006
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0 A% FTUEEDAY, HABCH 4, 1994

HEd i

5 gl Ot
1 G AGHAT)
W BB

55, OO0

w47

FRO% 5 AR UMDEL WO EHl5e0) / H = (2

44
~0,22144
o, 4074

Y
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Bies
0. L58%

L A |

BT
4L THET

160000 -9, 96416
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~BGLEING  1,00000
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EXFERTHENT 1 §0:40 TUESDAY, MARCH 4, 1984
CORRELATIONS
ALL DOSE LEVELS -~ NOS 12 & 24 DROPPED

SPEARMAN CORRELATION COEFFIGCIENTS , prOB 5 IR} UNDER HE:RHO=6H , M = 42

g1 Ut

9.49792 4 > ~0.4595¢  0.10%77
6.2375 B.A4649 OLA205 5. 7493




,” prprp it ¢ i A6 MIEPBAY, Mafitd 4, 1994 4 ¢y
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. 00
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0.2006

B, 22441
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G.&ib
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..?33_5
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EAPERINENT 4
LAt} 4TS0S
W PETED o WAL AT f 0 TAKIRED

o san

8 BHl8 ABGH Sl
ToA1144444 H, 255040

T D05
145, 90090000

. 50000000

L] - e B 4]
»D AN B 22440 0, 49T 0. 05454
0.00%6 BT B.4023  0.4497
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Ay, 1 542 axi t‘.iia ’ .iif
S.4095 S, 0000 0.000 8. 24%
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ESPERINENT 2 1940 TUETDAY, HARCH 4, 1904
ANTHAL.E TUEAADED TH ANM.YETE .
AL DOZE 1EYENE o MO, A B 4 2% DROFPES

ney




VARIABLE

$2.90969091
10.545454355
48.07090690%
?19.00000000
0.86343636

EXFERTMENT
CORRELATIO
ALl DNSE LEVFLS - HGS.

STH DEV

6.A4528437

-

e
4.8 & 25 DROFPED

HEDTAN

14 _DAABHCHE

4, DOy

P14.000GHRHH

§.00660606

fe0 40 TULIDAY,

MTHTHUH

T, OGD0EREE
7 ADABOHEE

DEOOGND

MarCH &, 1784

M THUM

27, BOAEDEGT
4, BOBOOHHH
517, AERGE7AEG
974, 5HHHHDHE

1. 2606500

PEARSON CORRELATION COEFFICIENTS / PROB 3 IK| UNMDER HO:RHO=G / N

52
§.06600
0.0000

5.29207
6.3025

0.08866
0.795%5

~0) . 30485
n.3547

1 74 -0, 13498

SPEMRHAH

0., 46989

N2

0.29207
6.3935

1.00600
0.0600

iQ.@@b&m
D,7904

-0, 04082
0.85%0

-0, 38703
2913,

SRR

CORRELATION COEFFICTENTS

o

1. HOBHN
0. 0600

o.604457
45,9994

0. 14642
o, Hhh81

-, 35472
6, 4553

2
9.00457
0.9494

1.5000
9. HH00

~0.9727%
B.48347

B,04400
H.9047

uyz2
0.08866
0.79%%

-0 .00425
0.99014

1.00000
29,6000

-0,97522
0.0601

- 40
B A477

tanl v (ki UNDER WO RHO=G /

uz
014442
0.66814

B 7873
B.0317

1.060000
b.H000

Al Y1954
0.0604

B2
-B.304R%
6,2527

~0.06082
9. 6590

-6.,97522
G.0604

1.99006
0.0006D

0.27493
5.4448

BG2
i@;&m‘dﬁ
4, 4554

9.04104
6.9647

~0 ., 9195¢
0.00604

1, 00000
6., 0094

D2
-0,43473
6.4987

-0.3870%
C0.23874

~0.25540
5.4472

0.27453
0.4148

1.006690
0.8067

| 264
-3, 3ABHA
06.2372

~0.06436
06,8571

~@ , 4059%
6.21%4

O 41444
4. 20685




EAMNAN CORHE

LYPERIHENT 2 140 HIESDAY,
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wo WOE. A8 4 25 DROPEED

TTENYZ / PROB Y (8B UHDES HOkMing 4 MW » 44
s "2 $#62 g
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ot
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21D DEY
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DATA FOR STUDY HO. 20732

~ DETECTION OF UNSCHEDULED DNA SYNTHESIS IN

 PRIMARY RAT HEPATOCYTES TREATED IN VIvo
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PROTOCOL FOR DETECTION OF UNSCHEDULED DNA SYNTHESIS IN PRIMARY RAT HEPATOCYTES
TREATED IN VIVO NITH PARA-ETHYLTOLUENE (PET) OR PARA-METHYLSTYRENE (PMS)

STUDY NO.: 20732

July 26, 1982 to September 13, 1982

cc: C. R. Mackerer
C. A. Schreiner
N. A. Dwyer
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; 1 study 'ls to Mvestigate whether test agent or an active
$ capable of causing DNA damage by measuring unscheduled DNA syn-
ubs in primary rat hepatocytes treated in situ. The existence and ex-
age will be inferred from a signiTTcant increase in nuclear grain
son with untreated hepatocytes. This assay has been shown to
1 Ye tool in the detection of DNA damage. DNA damage is recognized by
1ar vepair system and results in the incorporation of new bases (in-
-thynidtne) fnto the DNA.

Concentration Route

0.05 g/m) oral
0.10 g/m\ oral -
0.17 g/m) oval
"ns g.gss gi‘nl on}
- 10 -m; nmem RN ‘ oral
Premtum (Dow Chemical)

, Spngue Dawley rats from Tamic Farls (Gemntm, N.Y.) weighing
A mn mﬂvul )Mma'_?iwz‘

y S0P n.6.2.1) 20 1mmm Cagss and given Tood TPurtm
—m u«m m‘..m a4 Midtven, e o fivn

acclimated and lﬂmind in an atvr-conditioned voom, 77.5 + 7.5°,
A2 hour Vight cycle; velative humidity vange from 50-70%. Nobil
‘ th im Labovatovy is m\y accredited by the American

for Accreditation of Laboratory Antma) Care.

ve assigned tO each test group;: theve are two vositive and two

%8 CONtrol antmals. Antmals ave randomly coded according to SOP N.6.2.1.
\ ~on consecutive days with a mintmun of one animal per

The test ageat will be suspended 1n Nethocel KN Prewivm (Dow
ately prior to dosing. Tuo hours after dosing the primary

ise\nul by Hver perfusion.

‘ . ‘ es descrided by Williams (1977) and Wirsalis
n{ } hepatacytes are cbtained by liver perfusion in
M _,wﬂh 0.5 m t\hﬂm’tm\ bis (b-aminoethyl ether)-N, N'-

.18 1]
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STUDY NO.: 20732

tetr: .cetic acid (Sigma Chemical Co., St. Louis, Mo) in ca*t and Mg++ free
Hanks' balanced salt solution buffered with 0.05M N-2-hydroxethylpiperazine-N'-
?-ethanesul fonic acid (HEPES) to pH 7.2. A 10-minute enzyme perfusion is per-
rcvied with collagenase solution (Type I - Sigma Chemical Co.) made to 0.15
mg/ml in Williams' Medium E (WE) (Grand Island Biological Co., Grand Island,
N.Y.). The cells are minced in fresh collagenase at room temperature, filtered,
and + :nsferred to a centrifuge tube. The cell suspension is centrifuged at 50
x g for & minutes and resuspended in Williams' Medium E containing 10% Fetal
Rovine Serum (FBS), 10 milliunits/ml insulin, 1 uM dexamethasone and 50 ug/m}
Garcmycin. Viability is determined by trypan blue exclusion, 1 part cell sus-
pension in 10 parts of 0.4 % trypan blue in 0.9% sodium chloride {GIBCO, Grand
Istind, N.Y.); 60 wm tissue culture plates are inoculated with 10" cells/ml and
incudated for 2-4 hours at 37°C.in 5% CO,. Unattached.cells are removed and
fresh medium with 10 uCi/ml of SH-thymidfne, ([Methyl->H]-20.0 Ci/mol - New
Enal>vd Nuclear, Boston, Mass.) is added. Cells are incubated for 18 hours at
37°%C in 52 co,.
Fallowing 18 hours incubation with 3H-thymidine, the cultures are washed twice
in 45, homogenized in 0.001 M phosphate buffer with 0.32M sucrose, .0015M Ca C1
and 1% Triton X-100 to release nuclei. Nuclei are centrifuged at 1000 rpm for §
mir “as, resuspended in fresh buffer, and fixed in 3:1 fixative (Methanol:

ac ¢ acid) at 4°C. A minimum of five slides are made for each animal.

T aty-four hours after the siides are made, they are digped in Kodak NTB-2
er icion, dried. The coated slides are stored for 2 weeks at 4°C in light-tight

ce rainers with Drierite. The emulsions are developed in D-19, fixed and
st ined with 3% Giemsa (azure blend, GIBCO).

K" stides are coded and 500 cells per animal are scored as <background,
>b:ckground but <50 grains or S phase (>50 grains).

Cni auare analysis will be performed to compare test valués to negative control
data, a significant increase in detectable UDS is an indication of primary DNA
damanc amd ranair activity induced by the tact agent,

The study will be conducted from July 26, 1982 to September 13, 1982 at Mobil
041 Corporation, Toxicology Division, P.0. Box 1029, Princeton, N.J., 08540.
Stuc, personnel will de: S. Irwin, technician, M. J. Skinner, Study Director.
The raw data will be retained in the archives and microscope slides will be
retained in the cytogenetics laboratory at the testing facility.

Addenda to and deviations from this protocol, and the reasons therefor, will be
recorded, signed, dated, and maintained with this protocol. This study will be
conducted in compiiance with Good Laboratory Procedure regulations.

?

s £
.'/ y . / A 2 /
(G Setocme  gifia
€. A. Schreiner, Ph.D. Date
Supervisor,
Mutagenicity/Carcincgenicity




‘B.E. {1980): Detection of unscheduled DNA
ytes isolated from rats treated with ‘genotoxic agents:
assay for potential carcinogens and mutagens.

. (1977): Detection of chemical carcinogens by unscheduled DNA
esis in rat liver primary culture cells. Cancer Res 37:1845-1851.

. W2 et 7




INTEROFFICE CORRESPONDENCE

ENVIRONMENTAL AFFAIRS

AND TOXICOLOGY DEPARTMENT
TOXICOLOGY DIVISION
PLAINSBORO, N.J.

File: Study No. 20732 DATE: October 22, 1982

cC C. A. Schreiner

RE: PROTOCOL ADDENDUM NUMBER 1

Animals will be given para-ethyltoluene (PET), vehicle (negative control)
or positive control by oral intubation.
Group Dose Concentration

T 0 P Aatksa DET
& Vefd WARY Vut

II 1.00 g/kg PET - 0.100 g/m1l
1.25 g/kg PET , 0.125 g/ml

Iv 10 mi/kg Methocel - -
K4M Premium
(Dow Chemical)

2-AAF 20.0 mg/kg 2.0 mg/ml

The reason for these dose changes is as follaws:
1. In the detection of UDS in primary rat hepatocytes treated in vivo,
PET is a suspected positive; dose relatedness could not be deter-
mined due to the cytotoxicity of PET when given at 1.7 gm/kg.

DNA damage is recognized by the cellular repair system and results
in the incorporation of new bases (including 3H-thymidine) into
the ONA. At the cytotoxic level, the cells are either dead or
sfgnificantly damaged and are incapable of DNA repair.

St

Miéhael J. Skinner
MIS/mel

Init.: (A0 oL
C. A. Schreiner, C. R. Mackerer
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INTEROFFICE CORRESPONDENCE

ENVIRONMENTAL AFFAIRS
AND TOXICOLOGY DEPARTMENT
TOXICOLOGY DIVISION

FILE: STUDY NO. 20732 DATE: February 17, 1983
M. J. Skinner €C: C. A. Schreiner
PROTOCOL ADDENDUM NUMBER 2

At the Para-ethyltolueme (PET) dose levels used (0,50, 0.75,
1.00, 1.25 and 1.7 g/kg) theore was a noted increase in S-phase along with
an increase in UDS up to 1.0 g/kg, but at 1.25 and 1.7 g/kg there was a
significant decrease in both S-phase and UDS nuclei, probably due to hepa-
totoxicity of PET. The compound may induce S-phase and the nuclei scored
as UDS wmay actually be cells that had entered but not completed S-phase.
An experiment designed to ascertain the potential of PET to induce S~phase
is scheduled. The use of an S-phase inhibitor in the cultures will elimin-
ate ambiguity in UDS scoring. MHydroxyurea (HU) will inhibit S-phase and
therefore, any nuclei scored as UDS will be true UDS and not cells which
had not completed scheduled DNA synthesis.

Animals will be given PET, vehicle (negative control) or posi-
tive control by oral intubation.

Group Dose Concentration

0.75 g/kg PET 0.075 g/ml
1.00 g/kg PET 0.100 g/ml
1.25 g/kg PET 0.125 g/mi

10 mi/kg Methocel
K4M Premium
{Dow Chemical)

2-AAF, 25 mg/kg 2.5 mg/kg
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Tht perfnsion procedures will be conducted in the same mamnmer as
d&wﬂuﬂ M the prouwl. There will be un'llﬂ cultures set wp for each

Anitiels: €. A Schretner, C. & Rackerer
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INTERUFFICE CORRESPONUDENCE

ENVIRUNMENTAL AFFAIRS AND
TOXICOLOGY DEPARTMENT
TUXEICOLOGY DIVISION

To: File Study 20732 DATE: August ¥, 1983
FRUR: K. J. Skinner €C:

RE: Protocol Deviation

Animal number Uieg~7i7 was used in  the tinal statistical
determinations in  experiment [l even though it should have been
eliminated by the test criteria. The «cell viability was more
than one standard devietion below the average for the study;
however, sSince there were only two negative controi animals ana
the viability was witain the nurmal lawcratory range, the data
tros this aninal were used when comparing test data to control
aata. The validity of the study was not compromised.

v foller /63

M el Skinner
Study Director
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ERVIRUKNENTAL AFFAIRS ANV
TOXICOLOGY UEPARTHENT
TFOXICULOGY DIVISION

DATE: June 26,1988

ce:

Tlt ictnal ‘temperature and hniiﬂity
5 yﬁ?tﬂi “in. the tinal study report. Thais
t~iiv&?t¢¥y tffett or compromise the study.

Richael Skinmer
Study Director

1000099
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INTEROFFICE CORRESPONDENCE

ENVIRONMENTAL AFFAIRS
AND TOXICOLOGY DEPARTMENT
TOXICOLOGY DIVISION
PLAINSBORO, N. J.

DATE: - June 23, 1982

cc: Archive
P. H. Craig
P. A. Naro {(w/attach.)
Quality Assurance
E. J. Singer
€. L. Smart (w/attach.)
TACU (w/attach.)

TOXICITY TEST REQUEST NO. 20730
PARA ETHYLTOLUENE (PET)

MERSL has been requested by Petrochemicals Division to perform the following
tannty tests:

Study No. Test

20731 Sister Chromatid Exchange
Cnare— Unscheduled DNA repair in vivo

20733 Mitotic Recombination in Yeast

A copy of the completed testing request is attached. Please assign a
study divector/monitor and issue a notice of intent to initiate testing.

9’ f-’—“\;w pt

-~
J. H. Burger

CAl /mbo
attachments

|
L
.
1
]
1
1)
1
|
1
|
[
1|
L
L
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DATA SHEET (LIQUID)
STUDY NUMBER: X)I3 3 PAGE 1 OF 2

PRELIMINARY CONCENTRATION DETERMINATIONS OF TEST COMPOUNDS - LIQUID
(PRE- INTUBATION)

J
Date of preliminary concentration determinations: < / ) IKJ_
Date

Test Compound: E T Lot Number: N
'&Wa—ne

Number

Study Number: Qo33 __Acut® or Subacute (circle one)

—a%s
The §'ﬁ=|§ %g\% were dosed E times a day for ) days.
ra pecte \ r Number

Specific Gravity: _ O K gm/ml

P
Vehicle: - g& Moy~ Concentration: Q.3 \;
ompound

Group Dase kg) Conc. (gm,[mt)1 Test Compound (ml)2 Vehicle (m])3
! o5 S.ox 0S¥ G4
I l.& O.1o Ly ¥ x4
It 1.7} o L9 ¥-03

Calculations:

Q&\Qm\( 9\\
1. A1l animals are dosed on a 10 ml/kg basis, therefore the Wrug.concentration is
one factor per mi lower than the dose by: S gl

- e
[Conc.Y = 210-33 2 TS— gm/ml x = dose value
2. Conversion of test compound to milliliters:
ml of test ccmpound = grams of test compound/specific gravity (g/ml)
A 10 ml solution is needed.

10 x ml compound/ml solution = amount of test compound needed

3. Amount of vehicle added:

10 ml - amqunt of test compound = A Se< a\em\ .
Amt. of Vehicle




DATA SHEET (L1QuID)
PAGE 2 OF 2
”"060101

hml Eonc.
1L\

n “Date
S 9] Vin- QLJ\'»
— Date

Taitials
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STUDY MUMBER: QG133 PAGE 1 OF 2
sm' mTES: ‘ésﬁﬁa‘ S§sﬁk SOP M.qu.l

PRELININARY CONCENTRATION DETERMINATIONS OF TEST COMPOUNDS - LIQUID
(PRE-INTUBATION)

Date of preliminary concertration determinations: lO,z ¥ !5 -
ate

Test Compound:  PE U Lot Number: ~JA
Name — Number

( Acute pr Subacute (circle one)

(:t.. ' i I
The ;F ‘:\-&._gm were dosed times a day for days.
rai 1es Number Number
specific ravity: _O ¥\, gn/ml

Vehicle: mg;\k (_(& K‘* Y Concentration: 0 S ¢ L
Compound

Group Dose (gm/kg) €onc. (ggufmul Test Compound (mﬁ2 Vehicle (m])3
1 0I5 0.0 0.17 1/3
It Lo C.1oq NS 3y
I s __G.\y [ Y5 .55

Calculations:

L,\\m'\ a)
1. All animals are dosed on a 10 mi/kg basis, therefore the %e:ug\c%ncentration is

one factor per mi Tower than the dose dy: <oy ;"l‘i'u

one. 1 858

rﬁ‘ gm/ml x = dose value

2. Conversion of test compound to milliliters:
w! of test compound = grams of test compound/specific gravity {g/ml)
A 10 wm! solution is needed.

10 x ml compound/m? solution = amcunt of test compound needed

3. Amount of vehicle added:

t
10 m} - amount of test compound = O T ?<< p\';w'_
Amt. of Vehicle
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DATA SHEET (LIQUID)
PAGE 2 OF 2
S0P M.6.1.1
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DATA SHEET (LIQUID)
STUDY NUMBER: ; PAGE 1 OF 2
STUDY DATES: SOP M.6.1.1

PRELININARY CONCENTRATION DETERMINATIONS OF TEST COMPOUNDS - LIQUID
(PRE-INTUBATION)

Date of preliminary concentration determinations: 8}

Date

Test Compound: Qﬂ% Lot Number: -— N
er

Study Number: IR : or Subacute (circle one)
f’& }

The were dosed times a day for ( days.
ra ies Rurber Number

<3
specific Gravity: Rl ONF gwm
Vehicle: _ﬂ;i%_g_g RN Concentration: Q‘K‘)L
ompound

Group Dose (ga/kg)  Conc. (gm/mi)!  Test Compound (m1)2  Vehicle (mi)3
1 QSL O .oS\. ¢ 935

Il N A&

1981 N

Calculations:

] mr/ng G&31s, theretore the Erug concentract

an the dose by:

""fﬁ“ra‘g“/"ﬂ x = dose value
2. Conversion of test compound to milliliters:
ml of test compound = grams of test compound/specific gravity (g/ml)
A 10 ml solution is needed.
10 x ml compound/ml solution = amount of test compound needed

3. Amount of vehicle added:

10 mi - amount of test compound = /(//4
Amt. of Vehicle
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DATA SHEET (LIQUID)
PAGE 2 OF 2
SOP M.6.1.1

. Calculations of concentrations performed by: _ ST

atrals

; e
mt conpound preparations performed by: S S dix‘ ﬁ,)aj\u
e witials " Date

e %‘Tm Tals e
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I JAVAILABILITY OF PET IN BLOOD AND LIVER
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ENVIRONNENTAL AFFAIRS
AD TOXICOLOSY OEPA
TOXICOLOGY DIVISION
PLAINSOORD, N. J.
OATE: iy 6, Y982
CC: 1. A

J. R -"'.!u

N S, Skimmer
C. A. Schreiner

ILITY OF PARA-ETHYLTOLUENE IN RAT BLOCD VIA ORAL DOSING -

Six vats will be desed with para-athylitoluene and one ret will
~ S0tve a3 & control. Mats #1-3 will be dosed orally with .1 g/kg amd
U vets $4-6 with 1.7 g/kg. The rets will be bled via cardiac puncture

. atcording to the following schedule:

Cte 2ws-Mts N, & e ?*
0 W Aws-mtRRas
S Cws-Mmta e b

' e would Tike you to amalyze the blood frem the sevem rats for
 the presence of PET Wy o chromatoprephy. The blood should be extracted
with hWonane and @ hoad space amalysis sheuld be parformed since PET is

S. €. lrwin

PR P ol vnrd a o oAl Mot e s
I vk B At -y s 2kl

SNy s o i ;7 ~
T s
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INTEROFF ICE CORRESPONDENCE

ENVIRONMENTAL AFFAIRS
AND TOXICOLOGY DEPARTMENT
TOXICOLOGY DIVISION
PLAINSBORO, N. J.

DATE:  July 13, 1982

CC:  T. A. Roy_
J. R. Meeks
M. S. Skinner
€. A. Schreiner

RE: p-ETNYLTOLUENE LEVELS IN RAT BLOOD FOLLOWING
OR3L_DOSING - STUDY #20732

Blooc frox six rats was analyzed by capillary gas
chromatography for the hexane extraction of p-ethyltoluene. GC/MS
was the means of DReadspace analysis. The results of the analysis
are given below.

Nexane extraction of p-ethyltoluene from blood
Raimal Time Interfl PPM Found X PPM

# 2 hr, 38.7, 47.5, 40.7 42.3
# 2 hr. 27.2, 36.4, 24.9 29.5
L 24 & he. 30.7, 23.6, 28.0 27.4
5 & hr. 38.0, 40.0, 41.C 39.7
#3 6 hr. 47.2, 40.1, 40.2 42.5

#6 6 hr. 40.6, #Y, 33.9 35.6
3. 30‘1
- 73y
From the headspace analysis it appears that t e amount of
p-ethyltoluene tn blaod increases w/time. The use of headspace
amalysis was more of a qualtitative analysis rather than a quanti-

tative amalysis.

E. L. Kreyling

000025
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ENVIRONMENTAL AFFAIRS
AND TOXICOLOGY DEPARTHENT
TOXICOLOGY DIVISION
PLAINSBORO, N.J.

M. J. Skinner—" DATE: July 30, 1982

CC: S. E. Irwin
C. R. Mackerer
J. R. Meeks
T. A. Roy
C. A. Schreiner

RE: p-ETHYLTOLUENE LEVELS IN PERFUSED LIVER OF RATS

Perfused liver from five rats was amalyzed by capillary gas
chromatography for the presence of p-ethyltoluene. The extraction pro-
cedure consisted of homogenizetion of the liver sample in hexane using
Sonifter (cell disrupter), centrifugation and decanting of supernatant
which was analyzed for the presence of p-ethyltoluere. One fortified
control sample was prepaved and the extraction efficiency was found to
be 64%. Al samples were amalyzed in duplicate and were quantitated
by means of extermal standard. The results below are nct corrected for

extraction efficiency.

Miml  selew) e merw) gnlOgtesle Loem

Coatrel - - - -
1.09/%y 2, 62.0, $8.0 60.0
1.09/%g 4, 62.6, 60.0 61.3
.79/ 2 e, 124.0,116.0 120.0

. 7g/g L o8 52.0, 56.0 54.0

HL%
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ANIMAL ACCLIMATION
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Animal Receipt & Acclimation Period Racord *
) . 24 -8

. ~24-81
wdy: L0732 Roomz __ \I/O o - 000029
Species train xi# e - D.0.B. éétl
7 of Animels rec'd S male > fe recaived_ MG 31982

female °

. ) Y7 o
Su;p’:ierm . Mean body weights maleid | - #.wei ghed male 3(-’ -
: ) . female__ AA B female AN

Anizals recaived in a;;arenl!nsati sfactory) condition.

" " REMARKS:

Le Daily Qissrvaticn and Remarks

-

7\

InitiaTs

S

-1

§-5-82 |

2l Vrna!
7-& .ﬁ“ ;/ff/ 4
1-10| 1)

7.1

>
[ ;;’,

0. |
Sig:a:ure_@o L4, D’:EL/.#M ,
<7
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Mobi1 O11 Corporation . . Form £13
Toxicology Diviston = Vivarium Operations Rev. 12/27/79
HQ02 _. - o

pf’! <, Neight Check (Quarantine Period)

Date

13 138
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Animal Unit Daily Checklist*
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*Initials of person completing duty in
appropriate box.
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MORTALITY CHECK 000034
'!plll 0 ‘ ;'om ”
oxfcol fvision S No. &ZQ /5/80
Vivariuzggnntions oy ’
Antmal Nos:O\\ ~43y 4 Q=49 Room No. P/
g mm NO. s DEAD OR MORIBUND GROUP
. v ¥ *J‘vfs W) ﬂﬂ

-

Ca e !

vl bea Ly

Stee MR MU MW wiy S8
) S*'N(i’j

goe12:3




] MORTALITY CHECK 000035A
NOSIL Form #8

Toxicology Division Study M. J0/ 72 2/5/80

Vivartum tions

Animal Nos:_Oll- 44y : 43% 4w Room No. 3/

DATE  !TIME . 0BSERV NO. DEAD OR MORIBUND GROUP
P-/r-g2) pr A /j} o~ Y

Qs , sSd

/R !1/-‘@ : $R< S ‘[ LANE v AT
3-//- 83\ H 20

<2 K218~

§-r2-521 44 | . Sac 9¥0 & 33 49 496. 9cS, 96 45/
- 7 "
g:fé.?g. - )

(24
)

Q
4]

4,
e 994 443 /59,966 462 ok on A

by
Rap e ) - eatre

P ~
) S 2lonly
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|_DATE_ . N0. DEAD OR MORIBUND GROUP
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