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FORFUWORD

The many benetics of our modern, developing, industrial society are
accompanied by certain hazards. Careful assessment of the relative risk
of existing and new man-made eunvironmental nazards 1s necessary for the
establishment of sound regulatory policy. Thene regulations serve to
enhance the quality of our environment In order to promote the public
health and welflare aud the productive capacity of our Nation's population.

the Health Effects Research Laboratory, Research Trisngle Park,
conducts a coordinated environmeutal health research prograw in toxicology,
epidemiology, and clinical studies using human volunteer rubjects. These
studies address problems in air pollution, non-lonizing radiation,
enviroumental carcinogenesis and the toxicology of pesticides as well as
other chemical pollutants. The Laboratory develops and revises air quality
criteria documents on pollutantea for which unational ambient air quality
standards exist or are proposed, provides the data for registration of new
pesticides or proposed suspension of those already In use, conducts research
on hazardous and toxlc materials, and 1s preparing the health basis for
non-ionizing vadiation standards. Direct support to the regulatory functilon
of the Agency is provided in the form of expert testimony and preparation of
affidavits as well as expert advice to the Administrator to assure the
adequacy of health care and survelllance of persons having suffered imminent
and substantial endangerment of their health.

This report describea the testing of a series of twenty technical
grade pesticide chemicals for genotoxic properties by use of a battery
of in vitro and in vivo methods. The battery includes tests for gene
and chromosomal mutations and primary dsmage to DNA as measured by
effects on DNA repair recombination. Since DNA is chemically similar in
all specles, test results from a variety of cells and organisms are

relevant in aseessing the potentisl genetic hazard of pesticide chemicals
in humans.

John H. Knelson, M.D,
Director,
Health Effects Research Laboratory
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ABSTRACT

Twenty pesticldes being reviewed as a part of the EPA Substitute
Chemical Program were studied for mutagenic activity by several in vivo
and in vicro test procedures. Ten of the twenty compounds were evaluated
in vivo by the mouse dominant lethal teet. All twenty compounds were
tested by the following in vitro procedures:

Unscheduled DNA synthesis (UDS) in human fibro-
blasts (WI-38 cells); reverse mutation in Salmonella
typhimurium strains TAL335, TA1537, TA1538, and
TA100 and in Escherichia coli WP2; mitotic recombi-
nation in the yeast Saccharomyces cerevisiae D3;

and preferential toxicity assays in DNA repair-
proficient and -deficient strains of E. coli
(strains W3l10 and p3478, respectively) and Bacillus
subtilis (strains H17 and M45, respectively).

None of the ten compounds tested in the mouse produced a dominant

lethal response.

Ten of the twenty compounds were mutagenic in one or more in vitro
assays. Two were mutagenic in all of the in vitro assays: captan and
folpet. In a herictable translocation study in mice, under the experimental
procedures employed, captan at 5000 ppm in the diet of male mice for 8
consecutive weeks prnduced a heritable mutagenic event in F) generation

male mice,

iv
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INTRODUCTION

The Federal Insecticide, Fungicide, and Rodenticide Act designales
the Environmental Protection Agency as the pgovernmental body responsible
for the safety of all pesticides used in the Unired States. More recently,
the Federal Euvironmental Pesticide Control Act (PL 92-516) strengthened
EPA's regulatory respenaibilities In the area of pesticides to include

intra- as well as inter-state commerce.

Te be federally registered, a pesticide must have becn determined
not to be hazardous te health or to the environment when used according
to lts labeling restrictions. Thus, relative to new law as well as to
specific directives included im Public Law 93-135, 1973, EPA now is con-
ducting a thorough review of rhe implications of uslng alternate chemi-

cals, including older reglstered pesticides, for pest control.

[n the pesticide review process, EPA emphasizes development of
sclentific criteria feor evaluating the safety of compounds substituted for
those pesticides found to be hazardous. In addition to reviewing and
evaluating the literature on pesticides and maintaining liaison with
industry and academia, the atrategy program includes laboratory studies
to obtain additional data. One of these labeoratory programs is directed

toward gathering mutagenesis data on a selected number of compounds.

EPA's program is timely and responsive to one of the recommendations
included i{n the President's Scientific Advisory Committee Report of
September 1973, Chemicals and Health. In that document, the Committee

recommended that '"Regulatory agencles should take steps to insure that
new sclentific data raising the poseibility of new or extended hazards
from chemicals in use ave subject to careful process of sclentific review

for mecit futerpretation.”

Development of methods for evaluating the matagenic harzard of chemi-
cal compounde has advanced markedly in the last few years. In contrast

to the undefined empirical teasts used a short time ago, procedures now



available can detect chromogome breaks and other genetic changes cauged by
chemical stress. Mutant strains of microorganisme in cell culture and
mammalian fibroblast cells in tissue culture are effective in vitro
systems for.reliable detection of presumptive gene mutations, whereas the
mammalian dominant lethaj test is a recognized test for the aseessment

of chromosome damage to germinal cells.

Today many pesticide chemicals in commercial use have not been
investigated adequately for their wutagenic hazard, With the public's
increaaing concern about possible pollution of our eanviromment by chemi-
cala, the widely used pesticldes must be evaluated. Im this project,
SRI used teat methods that are appropriate for these evaluations and
that are in use by the scientific community.

Under contract to EPA, SRI examined 20 pesticides for mutagenic
activity using a combintation of in vivo and in vitro mutagenicity assay
systems. The 20 pesticides tested amnd their eources are listed in the

following two tables.

The assays used were the dominant lethal test in mice (only
ten compounds); unscheduled DNA synthesis (UDS) in human fibroblasts

Gr—1 = A}

TA1537, TA1538, and TALO00 and in Escherichia coli WP2; mitotic
recombination in the yeast Saccharomyces cerevisiae DJ; and preferential

toxicity assays in DNA repair-proficient and -deficient strains of E. coli
(strains W3110 and p3478, respectively} and Bacillue subtilis (strains
H17 and M45, respectively.

Based on pogitive responses in both Tier I (in vitro test) and
Tier I1 (Drosophila) wmutsgenic studies, it was recommended that a
heritable translocation test (Tier III) in the mouse be conducted



to further assess the mutagenic potential of Captan. The results of

thegse further studies are reporied as Appendix A.

The experimental procedures and resslis for the mammalian dominant
Iecthal test, the UDS assay, and the microbilological assays are described

in the separate sectione that follow.



1IN VIVD ANG IN VITRO MUTAGERESLS: SUMMARY TATA TOR ZPa PESTICIDES
Posicive Response, +; Negative Baspense, -

Housze Salmonella
Doulsanc tzglt:l.lnrim‘r Escherichia coli WP? 3Seccharsmvies serevialae Escherichis zoli Sacillus aurrilis
Pasgiziae Latnal* (H1s¥ Reversion} (TryT Geversion) 53. Leocic Recombination)  (Relative Toxicity) (Relative Tomicity) (DNA g& T}
=MA A -MA A =HA A -Ma +HA

Meooerotaphes - - - - - + + - - + +
Bromactl - - - - - - - - - - -
Gacodyiic Acld - - - - + + - - - -
Cantan - + - * + + + + + - +
Chloryyrifos - - - - - - + + - -
Dinosan - - - - - - - + - -
DaMa - - - - - - - - - -
Fenthilon - - - - - - - - - -
Foipat - + - * - * - + + - *
Azinphos-methyl - - - - - * - - - - +
My lathico - - - - - - “ - - - -
Karheayl - - - - - - - - -

Moauron - - - - - - - - - +
HEMA - - - - - - - - - -
Farachion - - - - - - - - - - -
Farathion-asthyl - - - - - + ¥ + % - - - -
uintozane (PCHB) - - - - - - - - - - -
Phorets - - - - - - - - - - -
Sinaszine - - - - - - - - - -
Trifluralin - - - - - - - - - -

® Inly teg pesticides verc tedted by the dominant lethal procsdure.
1+ See page 179.
* Marginclly positive,



TWENTY PESTICIDES EVALUATED BY SRI FOR MUTAGENIC ACTIVITY

* Common name as approved by the International Organization for 3tandardization.

Trade. Name of Batch or
Common Name* Compound Tested Manufacturer Lot Number Purity (%) Supplier
Meoneocrotophos Azodrip-5 Shell Chemical Company Batch H, 55.0 Manufacturer
9=8CL-77
Bromacil Hyvar E.I. DuPont de Nemours T80619/40 95.9 Battelle
Cacodylic Acid Phytar Ansul Chemicsl Cowmpany Phyton 138 65.6 Baccelle
Captan Orthoside 406 Cheyron Chemical Company  SX640 Technical Battelle
- Chlorpyrifos Dursban Dow Chemical Company MM-1114-1 98.8 Bartelle
(603-D1)
Dinoseb Premerge Dow Chemfical Company MM 200554 97.7 Battelie
DSMA Ansar Ansul Chemical Company 8160 80,1 Battelle
Fenthion Baytex Chemogro 4=15-2026 96.0 Battelle
Folpet Phaltan Chevron Chemical Company  8X579 Technical Battelle
Azinphos-methyl Guthion Chemogro 411-0229 Technical Battelle
Malathion Malathion American Cyanamid Company 40216006.300 Technical Bzrtelle
Methomyl Lannate E.I. DuPont de Nemours 6602-82 92.0 Bactelle
Monuron Telvar E.I. DuPont de Nemours T=40817-20 97.0 Rattelle
MSMA Ansar Angsul Chemical Company 170 H.C. 58.4 Battelle
Parathion Niran Monsanto Chemical Cempany AD 1236 99.0 Battelle
Parathion-methyl Methyl Parathion Monsanto Chemical Company AD 065% 386.0 Batrtelle
Quintozene (PCNB) Terrachlor Olin Mathieson Chemical Technical 99.0 Battelle
Corporation
Phorate Thimet American Cyanamid Company MC25 Battelle
Simazine Primatol Ciba-Gelgy Chemical Co. FL-740846 97.7 Battelle
Trifluralin Treflan Eli Lilly & Company X-26290 97.7 Battelle



DOMINANT LETHAL TEST IN THE MOUSE

General

In the dominant lethal test, the ten compounds under investigation
vere fed in the diet to proven male breeder wice for 7 weeksa, After this
period, each male was mated with two adult virgin females for 7 days;
these females were then replaced by two othera for another breeding.

The sequence was continued for 8 weeks. This procedure emphasizes
possible mutagenic effects on the male gperm, the normal female acting
as a carriler to reveal in her offspring abnormalities that may have
occurred in the male, We evaluated effects by examining the condition
and state of fetal development during the middle to latter stages of

gestation.

Experfimental

Animals and Chemlcals

Adult ICR/SIM mice from a closed, random~bred colony were used for
the acute toxicity and maximum tolerated dose determinations as well as
for the dominant lethal assay. These male and female mice were supplied
by Simonsen Laboratories, Gilroy, California. The males were 3- to
4-month-0ld proven breeders, and the females were 10~ to 12-week-oid

virgin stock.

At the direction of EPA, the Battelle Columbus Laboratories obtained
the pesticides from the manufacturers and subsequently provided SRI with
aliquots for the studies reported here. Each pegticide was a "technical®
grade ptoduct {or equivalent) and was provided in sufficient quantity
for us to complete all aspects of the experimental program. Excess
supplles were refrigerated or frozen, should they be needed for future

refecence.



We investigated the aolubility of each compound using water,
propylene glycol, polyethylene glyecol, corm oil, or carboxymerhyl-
rcelluloge to determine the mest appropriate vehlcle for administration.
Compounds weve adwinistered orally, by gavage for the acute toxicity
(LD50) determinaticas, and via the diet for the maximum tolerated dose
and dominant lethal atudiesa.

Determination of Acute Toxicity

Although acute toxicity information on sovme of the compounds was
available in the literature, we conducted conflrmatory Ltests om all to
cbtaln an LD50 under our lLaboratory conditions and for the LCR/HIM
strain of mouse. If no data were avallable, we conducted a preliminary

racge-finding test, followed by a determination of the oral Lig.

Maximum Tolerated lonse Study

Based on the acute toxlcity data and available information from the
literature on dose levels known to cause adverse respounses when adminis-
tered in the diet, several dose Jevelz were selected and administered in
the diet to adult male mice for 2 weeks. Treated males then were caged with
two adult virgin females each for 7 days; these females were replaced
by two others weekly for 2 weeks, The females were examined daily for
the presence of vaginal (mating) plugs. At midterm of pregnancy, the
females were sacrificed and examined for total implants, as well as
for early and late feral deaths. For thls work, we defined a maximum
tolerated dose as that dietary level which may produce up to a 20%
welght loss, mild but transient clinical signs, ne Inhibition of breeding
performance, and no mortality. Thus, these initial studies provided
information on changes in body weight, acceptabllity of the diet,
clinical signs, mortality, and breeding performance.

Treatment levely

For the dominant-lethal study, three dose levels were administered.

The highest was the maximum tolerated dose or 5 g/kg (a maximum level



agreed on by EPA and SRI), whichever was lower. The intermediate and
lower dosages were one~half and one-quarter of the highest dose, respec-

tively.

Administration of the Compounds

Each pesticide was fed in the diet to adult male mice for 7 weeks.
An appropriate amount of compound initially was dissolved or suspended
in corn uil; then the compound-oll concentrate was added at a level of 3%
to a finely ground commercial diet of knowm composition, The use of
corn oil assurcd even distribution of the compound and prevented strati-
fication of the test material in an otherwise dry diet. Diets were pre-
pared at 2-week intervals and were refrigerated at 4°C until fed to the
animals. Fresh diet was placed in the feed containers every other day

to minimize the loss of compound through imatability or volatility,

Test Groups

Two reference control groups were included in this project. One
was tun at the begiuning of each of the two dominant lethal series, five
pegi:icides being run concurrently. In this manner, refereace breeding
and implant data were obtained at two time periods, as was information
on each shipmeat of rcsearch animals. Males in these groups were fed
a finely ground commercial diet supplemented with cornm oil at 3%.
Control groups were treated in the same manner as the compound test

groups.

Two positive control groups were run concurrently with each of the
two series of five pestlcide tests. For these groups, the known mutagen
triethylenemelamine {TEM) was adwministered as a single Intraperitoneal
injecrcion of 0.2 mg/kg approximataly 2 hours before the first mating.

A commercial pelleted diet was avallable at all times.

Each control and experlmental test group contained 20 adult male
mice, At the end of the 7-week compound treacwent perlod, each male
was allowed to breed with two vicgin femalea over a period of 7 days.

Females were replaced weekly for 8 wecks.
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Recropsy and Evaluation

Females were sacrificed at midierm of pregnancy. A completa
necropay was performed to determine {f an intercurrent infection was
present; such a condition can induce preimplantation loss and early
Fétal deaths. At sacrifice, each female was scoraed for early fetal
deaths, late fetal deaths, and living fetuses (all of which prouvide a

total implant score).

The Eollowing parameters indicate effects in dominant lethal studies:
Total implants (live fetuses plus early and late fetal deathg), total
dead (early and late [eral deaths), and dead implants per tnial implants.
Total implants and dead implants were analyzed for siguificance by the

t-test.

The index of dead implants per total impiants was analyzed statis-
tically by the t-test on arcgine- (or augular) transformed dacta, as
described fn Experimental Design (Theory and Application).! This
index was computed for each female. Other parameters analyzed were the

fertility amd death indices.

Results and Discussion

Single-dose oral acute toxicity data are as follows:

__ Compound _.ID50
Monocrotophos 17 mg/kg
Bromacil 3.04 glkg
Captan > 15 g/kg
Folpet > 10 g/kg
Azinphos-methyl 15 mg/kg
Malathion 1196 mz/kg
Parathion ’ 17 mg/kg
Parathion-methyl 39 mg/g
Quintozene (PCNB) > 10 glkg
Phorate €.59 mg/lkg



After evaluating the acute toxicity data and those from subsequent
maximum tolerated dose studles, we selected the following dosage levels
for the dominant lethal studies:

Treatment Levels

Compound (mg/kg of Diet)
Monocrotophos 15, 30, 60
Bromacil 1250, 2500, 5000
Captan 1250, 2500, 5000
Folpet 1250, 2500, 5000
Azinphos-methyl 20, 40, 80
Malathion 1250, 2500, 5000
Parathion 62.5, 125, 250
Parathion-methyl 20, 40, B0
Quintozene (PCNB) 1250, 2590, 5000
Phorate 5. 10, 29

Throughout the experiment, the blological criteria used to evaluate
mutagenic effects in the mouse showed no consistent responses that could
be attributed to treatment. Although we found occasional statistical
difierences between control and compound treated groups, they were random

and did not suggest a time or dose-response effect.

Summary data on the fertility index, implantations per pregnant
female, dead implants per pregnant female, death index, and number of
dead implants per total implants are presented by compound as follows:
Tables 1 cthrough 5, Monocrotophos; Tables & through 10, Bromacil;

Tables 11 through 15, Captan; Tables 16 through 20, Folpet; Tables 21
through 25, Azinphos-methyl; Tables 26 through 30, Malathion; Tables 31
through 35, Parataion; Tables 36 through 40, Parathion-Methyl; Tables 41
through 45, Juintozene (PCNB); and Tables 46 through 50, Phorate,

Two copies of a description of the statistical analysis procedures
uged for dominant lethal (entz and coepuier printouts of the raw data
and the statistical analyses are on file with the current Project Officer,
Dr. Michael D. Waters, Favironmeutal Toxicology Division, Health Effects
Research Laboratory, EPA Environmental Research Center, Research
Trisogl: Park, North Caruvlina 27711.
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The tollowing statistival procedures were used:
Chi--square cest of the fertility index;

Armitage test for a linear trend in proportion for the fertiliity
Lndex based on dose levels, based on logarithme of the dose levels,

and based on dose levels including Lhe control group;
t-test of the number of implantations in pregnant females;

Regression fits of implantations on dose and log dose and with and

without control group included;

t-test of the (Freeman-Tukey transformed) preimplantation logues

in pregnant females;
t-test of the number of dead implants;
Chi-square tegt of the death index;

Armitage test for a linear tremd in pruportion for the death index,
based on dose levels with and without control group included and based

on logarithms cf the dose levels;

Probit analysis of the proportion of pregnant females with one or

more dead implants;

t-test of the (Freeman-Tukey transformed) number of dead implants

(dead implants/total implants);

Control group analyses of wvariances for number of pregnant females,
number of implantations per pregnant female, preilmplantation loss per
pregnant female, number of dead implants per pregnant female, ratio of

dead Implants to total implants per pregnant fenale; and
t-test of the number of corpora lutea in pregnant females.

Careful review and statlstical evaluation of the data show that
folpet, captan, parathion-methyl, parathlon, phorate, malathion,
bromacil, monocrotophss, quintozene (PCNB), and azinphos-methyl are

not mutagenlc in the mouse by the dominant lethal test.
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MAMMALTAN IN VITRO UNSCHEDULED DNA SYNTHESIS ASSAYS

General

Many mutagenic and carcinegenic agents have been shown to induce un-
scheduled DNA synthesis (UDS) in an in vitro tissue culture system of mam-
malian cells. UDS is a form of mammalian repalr syntheais that involves
at least two processes. The first ias interaction of the agent with DNA,
resulting in damage of the DNA. The second, which follows, is incopor-
ation o nucleotides to repalr the DHA.

UDS may be considered a falvrly universal system because 1t occurs in
a wide variety of mammalian cell types and because 1t has been observed
in all scages of the cell cycle (Gp, G|, Gy, and M) other than §, the
norieal DHA synthetic phase.?'3 (UDS is not observed during S-phase be-
cause the high level cof Incorporation of nucleotides during the scheduled
DNA synthesis obscures the relatively low level of incorporation of
nucleotides during unscheduled DNA synthesis.)

An additional feature of UDS is that it may detect a level of DNA
damage higher than that vrevealed by examination of chromosomeal aberrva-
tions” because sowe DNA repair results in lictle or no decectable change
in chromosome morphelogy. For each compound tested, an in vitro metabolic
activation system should be incorporated for a parallel series of UDS
assays slnce some compounds may be ineffective in producing DNA damage
unlegs they are flrst activated by a micreogomal preparation from a mam-
malian Liv~e homogenate.

The U085 rystem we have developed {8 unlque in that, at the end oF
each assay, DNA i extracted from human diploid fibroblasts (WI-38 cells)
g0 that the extent of repair may he expressed per unit of DNA. We have
found that this UDS asrav syscew affords sensicivity and precision wiih-
out sacrificing efficiency or economy. Under separate contact, NCI
approved our use and validation of this system for the prescreening of
chemical :avelnogens. With the approval of the EPA project officer, we
used this system for testing the 20 substitute pesticides, with and

without metabolic activation.



Fxperimental

Cell Culture

Wi-38 cells grown in T-25 tissue culture flasks were used for the
UDS assays. Replicate cultures of these cells were iniriaied in Eagle's
Bazal Med{um (8ME) containlag 10Z (v/v) fetal calt serum and aureomycin,
an aatibiotic specific for PPLO*. TFor 1 to 2 weeks preceding the UDS
assays, the cells were grown in med{un containing 0.5% serum. This pro-
duced contact-inhibited cells in synchronous cultures in the G| phase of
the mitotic cyrcle. To reduce further the pnssibility of incorporation
of H-TdR by an occasional S-phase cell that might escape the contact-
inhibiLion synchrouy and thus obhscure measurements of UDS, the cultures
were preincubated for 1 hour with 102 M hydroxyurea (HU) before cach

assay, and 10-2 M HU was added during each subsequent step of the assays.

Dilution of Compounds

Chemicals te be tested were made up immedrately before use and were
dijuted in appropriaiLe solvents (water, ethanol, or DMS0), the final
concentration of solvent being one that did not produce a cytotoxic
effect after repeated testing. Soniflcation and pH adjustments were
used to easure maximum solubility or even suspensioen of the stock solu-
ticns of the compounds. The highest concentration was diluted further
in solvent and then in culture medium to give several log dilutions of
each compound. All compounds were In apparent solution and within the
physiological pH range when tested, except ag otherwise noted in the
tables.

Controls

The positive controls were 4-nltroquinolline-N-oxide (4NQO), a com-
pound that induces UDS In the absence of a metabolic activation system,
and dimethylnitrosamine (DMN), a compound that induces UDS only with
metabonlic activation. The negative controls were the solvents diluted
in culture medium.
¥Ac an additional check against the presence of PPLO, which could incor-

porate tritiated thymidine (3H—TdR) and thugs obscure measurements of UDS,

stock cultures were analyzed monthly for the prescnce of PPLO. The
results of these analyses were consistently negative.
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UDS Agsays
The contact-inhibited WI-38 cells were incubated at 37°C with log

dilutions of the substitute pesticides and with 1 uCi/ml of 3B-TdR (sp act,
6.7 Ci/mmdle). For testing in the absence of metabolic activation, the
cells wer¢ exposed simultaneously to the substitute pesticide and to JH-TdR
for 3 houra, For testing with metabolic activation, the cells were exposed
to the substitute pesticide, to JH-TdR, and to 500 mg/ml of the 9000 x g
supernataut fraction of a liver homogenate from adult male Swiss-Webster
mice, with appropriate cofactors,® for 1 hour; then the cells were incu-
bated with only *H-TdR for an additional 4 hours. The shorter exposure
time for metabolic activation testing was used to preclude cytotoxic effects
of the !iver homogenate preparation. Both approaches included a postincorp-
oration incubation with unlabeled thymldine. DNA was extracted from the
cells by a modlfication of the PCA-hydrolysis procedure;® one aliquot of
the DNA solution was used to measure the DNA content, after reaction with
diphenylamine,6 and a second aliquot was used for scintillation counting
measurements of the extent of incorporation of 3H-TdR. Results were expres-
sed as incorporated per unit of DNA and were compared with the background
rate of incorporation.

We have defined as an acceptable assay one in which the response of
the positive control compound 19 predicted, within the 95X confildence
iIlmits, by regressicns of average dpm/ug DNA versus average dpm/pg for
background. The vegresslons that follow are based on data that we have

acquired in previous testlng:

Sample Correlation
Type of Testing _ Regressiont Size (m) Coefficlent (r)
Without mecabolic Y = 696 + 17.45 (X)¥ 48 0.7668
actlvati-n
Witk Merabolic Yo = 267 + 1.83 (X)¥ 13 0.9639
activation

*Nicotinamide, 3.035 mg/ml; glucose~6-phosphate, 16.1 mg/ml; MgCly*6H20,
5.08 mg/ml; NADP, 0.765 mg/ml.
tRegressions over a range of background dpm/ug DNA of O to 450.
Y, = Average dpm/ug DNA for 10~3 M 4NQO (positive comtrol).
Y, = Avirage dpm/ug DNA for 5 x 10°? M DMN (positive control).
X = Average dpm/ g DNA for background (negative contreol).
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If the obaerved average level of lncorporation for the pesitive cenrrnl
compound is outaide the 952 confidence limits of cthe regression, we
assume that some variacion has occured in the experimental procedute.

and repeat the test.

Interpretation of Results

In a report to the Nationmal Cancer Institute,’ we presenred the
results of tests performed without metabolie activation on 40 compounds
of known carcinogenicity. We have analyzed these results using either
the parametric One-Way Classifiction Analysis of Variance or the non-
parametrlc Kruskal-Wallis One-Way Analysis of Variance, depending on which
wag more appropriate.® At the 992 confidence limits, all :he ultimate
carcinogens signifirantly elevate the fncorporation of ’li~TdR into the
DNA. The noncarcinogenic compounds, with one exception, fail to elevate
significantly the incorporatlion of H-TdR at this level of contidence.
Thus, the 99% confidence 1imits of these s*atistical analyses apparently
can be used with reasonmable accuracy to predict the biological signifi-
cante of the response to a chemical.

The number of compounds we have tested with metabolic activation 1s
insufficlent to estsbllsh a correlation between statistical significance
and blological sigonificance. Therefore, we assumed that the 99% confid-
ence levels of the analyses of variance used without metabolic actlvation

also apply for testing with metabollc activation,

Results and Discussion

Tables 51 throwvgh 90 present the results of the UDS testing, with
and without metabolic activation, of the 20 suistitute pesticldes. Tables
51 ant 52, the DNA repair synthesis assays of monocrotophos, include
detajled summaries of the cell culture and experimental conditions for
these assays. The assays presented in the following tables (53 through

90) were conducted under similar conditions. [In routine testing in the

*{{ there 1is reason to believe that the variances of cach of the treat-
ments in a test are equal (l.e., Bartlett's test of the varlance is
negative), the parametric analysis is the appropriate one. If the
variances are not equal, the nounparametric analysis is the appropriate
one .,
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absence of metabolic activation, six samples each are used for five log
concentrations of each test compound and for the negative and positive
rontrols. However, because of the expense of the metabolic activation
preparations, for all compounds except bromacil we tested three replicate
gamples in the presence of metabolic activation and uased three concentra-
tions of the rest compound (selected on the basis of the testing without
metabolic actlvation).

Based on the criteria for positive responses, we observed significant
{ucreases in unscheduled DNA synthesils in the absence of metabolic activa-
tion after uxposure of the cells to only two substitute pesticides, mono-
croterhog and parathion. In the prescence of metabolic activarion enzymes,
signiticantly increased UDS was detected for five substitute pesticides:
monccrotephos, captan, folpet, azinphos-methyl, and monuron.

Comwpared with those of negative controls, the leveis of 3H-TdR incor-
peration were greatly reduced in the absence of metabolic activation at the
highest concentrations tested for captan, folpet, azinphos-methyl, and
mouuron, the same four compounds that Induced UDS only 4in the presence of
metabolic actlivation. The reduced levels of Incorporation may be iuter-
preted as cytotoxic effects or as jinhibition of repair caused by the highest
concentration of the test compounds. A similar effect was observed in
the presence of merabolle activation for only one compound, captan, and this
was observed at a higher conceatration than had been tested without
mctabolic activatlon. Stich et 21.% have discussed the problem of cyto-
toxicity and possible Inhibition of DNA repair systems by some chemicals
and have: strossed thar, whereas such factors may obacure measurements of
UbS, efirtem a close relationship exists between concentratlons that induce
UDS and nuaceat:ations {hat are cytotoxic or that inhibit repair.

Because of the cytotoxic or inhlbitory effects of the substitute
pestivides, Lr should nuwi he assumed without fucrther testing that monocro-
tophos and parathion would be carcinogenic without metabollc activation
or that the other four substitute pesticides that Induced UDS in the
presence of metnboliz activation are procarcinogens. The posiiive uns
tesulte .ndicate that chese six substitute pesticldes should be tested
move cxtndively, with the testing to Snclude evaluations of the effects

of clese chemlesls Lo din vive bioassa: s.



MICROEIOLOGICAL ASSAYS

General

SRI examined twenty pesticides for mutagenicity by in vitro micro-
biological assays with Salmonella typhimuriwas (TA1535, TA1537, TA1538,
TAL100), Escherichia coli WP2, repair-deficient and -proficient strains
of Bacillus subtilis and E. coli, and with the yeast Saccharomyces
cerevisiae D3. An Aroclor 1254-stimulated, rat-liver-homugenate meta-
bolic activation system was Iincluded imn each procedure, eicept the rela-
tlve toxicity ag9says, to provide metabolfic steps that the bacteria are
either incapable of conducting or that they do not carry out under the
assay conditions. The purpose of this study was to determine whether

the compounds elicited a mutagenic response 1n microcrganisms.

The assay procedure with $. typhimurium has been proven to be 85 to
90% accurate in detecting carcinogens as mutagens, and it has about the
same accuracy in ideatifying chemlcals that are not carcinogenic.g The
assay procedure with S. cerevisiae is about 5CZ accurate In detecting
carcinogens as agents that increase mitotic recombination. E. coli WP2
and the microbial sensitivity assay are two additional methods of detecting
mutagens. The combilnation of these four assay procedures significantly

enhances the probability of detecting potentially hazardous chemicals.
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Experlmental

Salmonella typhimurium Strains TA1535, TA1537, TA1538, and TAL0O

The 5. typhimurium strains used at SRI were obtained from Dr. Bruce
Ames of the University of California at Berkeley.w“12 All are histidine
auxotrophs (his™) by virtue of mutations in the hiastidine operon. In
addition to the mutations in the histidine operon, the indicator straims
have mutatioans in the lipopolysaccharide coat (gggf) and deletions that
cover a gene lnvolved in the repalr of uv damage (E!gp'). The Ef&f
mutation makes rhe strains more permeable to large molecules, thereby
Licreasing their sensitivicy to these molecules. The uvrB™ mutation
decreases repalr of some types of chemically damaged DNA and thereby
enhances seunsitlvity to some mutagenic chemicals. Strain TA1533 is
reveried Lo histidine prototrophy (h}gf) by many mutagens that cause base-
pair substltutiona. Straies TA1537 and TALS3H are reverted by many
frameshift mutagens. TAl1537 is more semsitive than TA1538 to mutation
by some acridime and benzanthracenes, but the difference 1s quantitative
rather than qualitatiwve. TAlO0 is derived from TAl515 by the intro-
duction of the R factor plasmid pl(HlOl.13 The 1introduction of this
plasmid, which confers ampicillin resistance to the strain, greatly
enthanres the sensitivity of the atrain tv some base-palr substitution
wutagens. We have shown that mutagens such as beanzyl chloride and
2~(2=fury!l)=3~(S5=-nitro~2-furyl) acrylamide {known as AF2) can be detected
in plate assays by TALOO but not by TAl5335. The presence of this plasmid
atso mokas fig‘n TALOOQ sensitive to some frameshift mutagens--e.g.,

1CR~191, benzo(a)pyrene, aflatoxin B, and 7,12-dimethylbenz(a) anthracene.

All tle indlrator strains are stored at -80°C. For each experiment,
an {noculum from frnzen stock cultures is grown overnight at 37°C in a
nutrient nev Ll conslsring of ti trystone and 0.5% yeast extract. After
stationary overnight growth, the cultures are skaken for 3 ro 4 hours to
ensure optimal growth. Each culture i3 checked for semsitivity to
crystal viui:t. The presence of the rfa mutation makes the indicator
stralns seuwsfvive 1o this dye, whereas the parent strain, Eﬁ!f- is not

renslt ive tn the dye. However, the mutation is reversible, leading to
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A
the accumalation of rta cells in the culture. ‘therafore, the (o)is
muet be tested routinely to ensure thelr sensitiviiy to crystal vieler,
Zach wulcure alsc 1s tested by specific mutagens knowm to revert each

test straia {(positive controls),

To a sterile 13 x 100 mm test tube piaced in a 43°C heacing block,

we add in the following order:

Assays In agar

(1) 2 md of 0.6% agar™

(2) 0.1 ml of indicator organisms

(3) 0.5 ml of metabolic activation mixture {optional)
(4) Up ro 100 pl oL s solution of the test chemical.*!

For negative controls, we use steps (1), (2), and (3) (optional)

and 100 ul of the solvent used fcr the test cliemical.

This mixture 1s stirvred gently and them pouzed ¢nto minimal agar
ptates.t After the soft agar has set, the plates are incubated at 37°C
for 2 days. The number of hiﬁ+ revertants (colonies that grow on plates
lacking a sufficient amount of histidine to support colony formation) are
counted and recorded., Some of the revertants are routinely tested to
confirm that they are hgff, require biotin, and are sensitive to crystal

violet (rfa’).

Escherichia coli WP2

The E. coli WP2 (uvrA™) used in this project was given to us by
Dr. D. HcCalla.14'15 A procedure similar to the one used with Salmonella
i used to measure the reversion of WP2 to tryptophan independence. Illow-
ever, instead of containing a trace of tryptophan in the top agar, the
minimal agar plates contain 1.25 g of oxold broth per liter to provide

e i v s e E——— =

* 0.6% agar contains 0.05 mM histidine and 0.05 mM biotin.

t Minimal agar plates consist of 15 g of agar, 20 g of glucose, 0.2 g
of MgS0,.7 Hy0, 2 g of citrlc acid monohydrate, 10 g of KpHPQ4, and
3.5 8 of NaHNH4PQy .H20 per liter.

**Solvents used as appropriate include:; water, dimethyl sulfoxide,
cthanul, and benzene.

19



the trace of tryptcphan required for enhancement of any mutagenic effect
of the test chemical.

Alternatively, reversion of the mutated tryptophan gene, WP2
way undecgo a forward mutation in a ctryptophan tRNA gene to obtain
tryptophan independence. We do not distinguish experimentally between
the true vevertants and the phenotypic revertantsé (although the latter

tewd to fors smaller colonies).

Eschecichia coli W3110/p3478 and Bacillug subtilis H17/M4S

The '. culd strains W3110 and p3478 were obtained from Dr. H.
Rosenkrans . ® Sreain p3478 18 a polA” derivatlve of strainm W3110. It
carvles a single, revertable mutation in a gene for a DNA polymerase;
Gross Jand Cross i7 showed that this mutation is involved in DHA repair
gynthesia. This wutatilon lucreases the sensitivity of strain p3478 to
chemicais that lead to alterations (damage) of the DNA. Therefore, we
can assay for chemlcals that damage DNA by comparing the relative sensi-
tivity of the two =ztrains (pl478 and WillD) to the test chemical.

The B. subtilus strains H17 and M45 were obtained from Dr. l(ada.l3

Strain H17 (rec’) 1s derived from H1? but is deficient in the genetic
recombinatfon mechanism necessary to repalr DNA damage. Cells deficient
in this repair mechanism are killed more easily by chemical mutagens

thau are wild-type cells (Egg?). If the chemical 1s toxic to rec” cells,
hat at the same conceuntration 18 unot toxiec to ESE? cells, the chemical

erooab’y i3 a sutagen.

fan~elme from frozen stocks are grown overnight in nutrient broth*

at M L oih o saliag. Ve 2 ml of nutrlent broth contalning 0.6% agar
i5 added i1 wl ot the cest culture, The suspension is mixed and poured
cala 31+, , contaladng nutyient broth and 2% agar.

After the soft agar has solidified, a sterile filter disc impreg-
nated with the test chemical is placed in the center of the plate, The
nlares o - v ubated at 379C for 16 hours, and the width of the zone of

et b AR B x ta wr rm e A

* Trypt-ne, 1%, and 0.5% yeast extract, :upplemented with 5 uy of
thyni 2/e’ to prevent selection of thy' revertanta,
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roxiclrty or Lohibition of growth 1s then measursd, We usually wust test
several concentrations of chemical to detect accurately differeaces [n
the zones of growth lahibition because higher init{al concentrations lead
to stecp concentration gradients that may reduce the differences in

growth inhibicion of the two strains.

The positive control for this assay is 1 wl of l-phenyl--3,3-dimethyl-
triazene placed on the disc. A zone of approximately 40-mm width is
observed (52 and 61 mm, respectively). An additlonal control 1is 30 ug
of chloramphenilcol placed on a disc. Equal zones of inhibitlon are
expected In all four straing (approximately 30 mm) since the toxiclty of
this chemical does not depend on a mechaniam that leads to DNA damage.

All assays are performed at least three times.

Saccharomyces cerevisiae D3

The yeast 3. cerevisiae D3 18 a diploid heterozygous for a mutation
‘a an adenine-metabolizing enzymes.19 Cells homozygous for this mutation
produce a red dye when grownm on medium contalning adenlne. Adenine-
requiring homozygotes can be generated from the heterozygotes by mitotic
recombination. Many mutagena increase the frequency of mitotic recombi-
nation. #Mitotic recombination is indicated by the development of
colonies with red pigmentation, and the degree of conversion ta this
plguwented colony indicates the mutagenicity of a compound or its

metabolite.20

The Saccharomyces test strain from the liquid nltrogen is grown over-
night .t I09C with aeration 1in 1.0% tryptone and 0.5% yeast extract.
The cells are washed twice in 0.067H PO; buffer (pH 7.4) and resuspended

in the same buffer at a concentration of 108 cells/ml.

The Ln vitro yeast mitotic recombination assay in suspension con-
sists of 5 x 107 washed, stationary-phasec yeast cells in 1 ml of 0.067M
ro, buffer (pH 7.4) and 50 mg/ml of ‘the test chemical (or a fraction of
ihe concentration required to give 50% killing). The suspension is
(ncubated at 30° for 4 hours. After incubation, the sample is diluted

serially in sterile saline and plated on tryptone-yeasti-agar plates.
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Plates of a 10~3 dilution are incubated for 2 days at 30°C, followed by

2 days at 49C te enhance the development of the red pigment indicative
of adenine-negative homozygosity. To detect ted colonles or red sectors,
we scan the plates with a dissecting microscope at 10 x magnification.
Plates of a 1077 dilution are incubated for 2 days at 30°C for determi-

nation of the total number of colony-forming units.

The 1n Vitro yeast ltotic recombination assay in suspension with
metabolie activation 1s conducted as above with the addition of the meta-
bolic act!vation system to the incubation mixture.

Aroclor 1254-Stimulated Metabolic Activation System

Some varzeinogenic mutagens {e.g., dimethylnitrosamine) ave ipactive
unless they are couverted to thelr acrive form by being metabolized.
Ames et #1.2l have dederibed the metabolic activation syatems we use.
Adult mnle mice are given a single 500-mg/kg intraperitoneal injection
of a polychlorinated biphenyl (Arocloer 1254).22 Four days after the
injection, the animals' food 1s vemoved. On the fifch day, the mice
are killed.

The liver are removed aseptically and placed in prewelghed, sterile
glass beakers. The organ weight is dectermined, and all sabsequent
operations to the metabolic activation step are conducted in an ice
bath. The organ 18 waghed in an equal volume of cold, sterile 0.15 M
kGl (0 ml/g of wet organ), minced with sterile surgical scissors in three
vatume 0 G155 £CL, and homogenized with a Potter-Elvehjem apparatus.

The howeyrate Ls centrifuged for 10 einutes at 9000 x g, and the super-
wateil 1 me et and stored Ja liquid nitrogen. To the postmito-
chemirias Jups ‘nace ate added MWgClp, KCl, glucose-6-phosphate, TPN, and

sodivm obsphate {pH 7.4).

Results and Discussion

A1 *he 03y leldes submitted fo SRI for examination were cested
at jear: theee times In the microbiological asaays. The results pre~

guntad liere are an average ¢f those experiments.
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Tabht-. 1 poorvuin he resaits of ook s ondaegrtal al=r 0 g
agar with Salmonella typhimurium. In this bisridine reverse -~ atiov:
assay system, {wo pesticides--raptan and folpot--were mutagenic., Fox
cach chemical, we observed an increase in the number of hise!tine-
independent revertants on strains TAl535 and TALOO but not om sirains
TA98, TA1537, or TA1538. These results suggest that these pest::ide:
can alkylate DVA, causing mstatrions of the base-pair substitution type.
This conclusion is consistont with the mutagenic activity of these
compounds in as<ays with E. coli WP2 (Table 9?), which 18 sensitive ro
base-pair substltution mutagens. Although liver hemogenate activation
was not required f{or mutagenic activity, the mutagenic activity was
enhanced somwhat with activation at some doses. A roxic effect

(reduction of the number of mutanis) wdas observed atv doses of 100 pg

ol each compound.

Table 92 presenis the results of ossays with E. coli WP2.
Fssentially, the resulls were identical to those obtained with S.
typhimucium TAl335 and TALOO; raptan and folprt were mutagenic,

but nene of the other pesticides was mutagenice.

Table 93 presents the results of the assays for microbial inhibition
in repair-deficient and-proficient strains of B. subtilis and E. cgli.
Folpet, captan, chloropyrifos, and dinoseb all gave toxic zones that
were larger on the repair-deficient strains than on the repair-proficient
strains, indicatiug a mutagenic response. Toxic chemicals that do not
act by damaging DNA (e.g., chloramphenicel) should give equivalent zones
of toxicity. However, many if not all mutagens damage DNA and, if tle
damage is not repaired, can resuit in cell death. Thus, a given
concentration of mutagen may be Loxic lor a repair deficient strain

bitl not for a strain the effeclively cvpairs its DNA,

Tables 94 through 113 present the resulis of the assays [for witoric
recombination ir Saccharomyees cerevisiae D3, A positive respoase in
this assay is indicated by au increase of more than threefold in the
absolute number of mitotic recombinants per milliliter as well as in

. 5 .
the relative nuaber of mitotic recombinvants per 10 survivoers. TFolper,

~
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captan, monocrotophes, cacodylic acid, and azinphos-methyl increased
mitotlic recombination significantly and are considered positive by
these procedures. Methyl parathion gave a marginally positive response,
Our results indicate that 7 of the 20 pesticides examined give

pvaitive responges In one or wmore of the four microbiological assay
prowrdyres, Although a mutagenic response in a microorganisms does

si+tnn that a chemical is a mutagen in humans, the combination of
four separate assay system greatly enhances the probability of detecting
po' ot 1adly hazavdous chemlcals. Folpet and captan are mutagenic in
all ron. assay procedures, Chloropyrifos and dinoseb are positive in
tk. vlevobial sensitivity. Mounsecrotophos, cacodylic acid, and azinohog-

aw -1 ave positive in the yeast assays.



DISCUSSION

Of the 20 pesticides tested for mutagenic activity, 9 were clearlw
mi;tageaic in one or more in vitro assays. Of thase 9, 2 were mutagenic
in all the in vitro assays, but nome of them produced a dominant lerhal
response in the wouse. In the Salmonella assays, these chemicals caused
base~nair substitution mutations but not frameshift mutations. The
absence of activity in the dominant lethal assay may be due %o a lack
of gensitivity of the mouse to these types of compounds; for example,
N-methyl-N'-nitro-N-nitrosoguanidine and other alkylating apgents that
cause basgse-paix substiturion mutations do not all cause dominant lethality.
Another explanation for the absence of activity may be that these pesti-
cldes did not reach the gonadal tissues in sufficient amounts to cause a

mitagenic evenc. None of the other 6 pesticides was mutagenic in all

The comblnation of assays used In this program 13 one means of
ldentifying those pesticides that may present a mutagenic health hazard.
Those that show positive responses in several experimental systems
should be evaluated more thoroughly before they are substituted for
ozher pesticides already considered as a risk to the enviromment. Also
apparent 1s that no one assay system is uniquely capable of detecting
the spectrum of putagenic events that ditferent chemical structures may

causea.
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Table 1

© o SPARE TRST OF THE FERTILITY IRDEX - HOWOCROTGIRGE
1 DEGREE OF FREEDOM

acEx wiaICLE CONTROL Tveld 1% HE/NG Ta=10 ¥ MG/K0 Tauld o LGRS TFM 2 MOG/EG
L] ] FERT. L N FERT, N N FERT, N N FEIAT, LY [ 9 FERT.
PRG MYD IHDEx Cw150 PR MYD IeDEx ChlsQ PRG WTL IMDEZ Chl3g Pira MTL  (AxEx CRISE PRG MTD  IWDEX CHISQ
MULTIPLE TREATMENT

1 20 w3 «T0 a.33 23 D +57 u? 18 A0 1] LIPL) & 40 sl betl® 29 a0 . T2 0.00
2 26wl b8 g.0n Ji wp l7? + 98 20 A 50 1.28 14 a0 00 4,00 " -3 1 69 +03
3 23 &y «57 Q.08 3 g 1B 2401 19 a0 a8 Nl Z2& »0 »3% 0.00 32 s +B0 3,.T2
& 2T a0 57 baty 25 &0 83 0% 22 «0 «55 84 19 &t 238 0.07TT 2% A0 o7 N1
) &% ad +«50 a0 33 ¥ +85 A TH* 25 &) k] 0«00 21 w0 H2 20 30 a0 15 Leng
& 2 N o83 Ga3% 2T ap "y 03 23 40 37 08 2% 38 b8 .00 2T 38 «Tt 24
7 30 a8 «M 000 2% 4o «53 1.3 21 40 «52 A9} 28 238 oTé «07 21 36 o % «02
L] 2T Aad -7 0+00 28 ag +To « 02 20 40 «%0 2.8 2¢ 3289 +63 Y L) as 36 « 12 02

* STIGHIFICANT AT P LT 0.05
I INCREASED ABOWE COMTROL
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Table 2

AVERAGE IMPLANTS PER PRECHANT FEMALE - WGNOCROTIPHOS

WEEK CONTROL Ta=l0 15 "a/RG T4=12 30 L1 ¥4 1] Ta=1C &0 MG/KG TEM s 2 M3/NG
NULTIPLE TREATMENT

1 3o/ Ze=ll.de 249/ 23310.83 189/ 18%10.59 1807 18e11,25 36/, 29510.99
2 303/ 26e11.8% 332/ =10, 2642/ 2oml2,10 135/ 16s11,28 293/ 27x13.68%
3 245/ 23210,6% 386/ 30m11,07 239, 19a12,58 %1 207, 2zal2, 14 *1 343/ I2eic,87
4 309/ 27a1l,46 e/ 2521258 2ra;s  22312,48 le6, 15811, 07 2067 27x 9,85°
5 2Tas 28sll.e2 372/ 33a11.27 270/ 25s10.89 248, 21=11,31 355, 3Iomil.d?
& 302/ 24w12.%8 21/ 21=32.11 218/ 23a11.96 258, 2%%10,20 ** 213/ 27=10 .11
T 46/ IO=}1,.83 285/ 25=11.40 2557/ Tl=l2.)4 Ilss 20m11,29 M6/ 27Tx31.02
8 292/ 27e10,81 313/ 268211,18 2287 20m11,40 291/ 24ei2,12 322/ 26a32,384%%1

® SIONIFICANT AT P LT 0.05
*s SIGNIFICANT AT P LT 0,01
I INCREASED AROVE CONTROL
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wEEN CONTROL

W A e

1 L 74
#/
9/
2/
i1/

21/

30/

o W S P e N

197

8
26
En
27a
e
24n
0w
2Ts

oht
«31
«39
«07
ak®
«38
1.00
o 10

Table 3

AVERAGE DEAD IMPLANTS PER PRECRANT FEMALE - MOROCROTOPUNS

Tes10 15 NS/KS T4=10 30 MO/RG Ta=12 80 #3/%6 TEM a2 MG/KG
MULTIPLE TAEATMENT
28/ 23 3,22 187 8= 5% 187 le=s 63 62/ 293 2.14%
3r s L1060 4 10/ 20 ,50 24 l1ex ,13 17/ 2Te 2,85
e/ 0= 83 9 19m L&t 7 22w M 877 32s 2,72
1/ 2% .28t 267 2w 1e10* 97 1%= LA 117 27 (41®
287 3= .87 127 25u 48 9/ 21¢ L) 227 3s .M
67 2l g9 18/ 23z .¢l &/ 2sm 244D 1717 27=  L63
117 28= .44 & 218 L39 B/ 2= 29 117 21s L4}
267 28a 98 T/ 20 3% §7 26n  ,38 11/ 26s o2

* SIONIFICANT AT P LT 0,08
#8 SIGNIFICANT AT P LY 0.01

0 DECREASED BELOM CONTROL
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® = ¢ W & @ N
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Table &

CHI-SQUARE TEST OF THE DEATE INDEX - NONGCROTIPHOS
1 DEGREE OF VREEDOM

SIGNIFICANT AT P LT 0.91

VEMICLE CONTROL Ténl0 1S  MG/NG Ta=10 30 MG/KG
N N DEATH N N DEATH N N DEATM
»3! PRG  INDEX CHISG w0l PHG  INDEX CHISG  ¥DI PRG  INDEX CHISQ
HULTIPLE TREATMENT
10 28 #36 0,00 11 23 4B -1 ] T 18 -39 01
LY «27  0.00 3 N 10 1,84 T 20 .35 .07
9 23 39 Q.00 11 30 37 01 ¥ 19 «37 02
2 2 «07 Q0«00 T 29 28 2.54 11 22 « 50 V20 hn
% 24 «38  0.00 11 33 «33 00 12 25 i 21
1% 24 &3 000 13 27 8 «56 11 23 e «52
& 30 27  0.00 8 25 «32 W02 4 23 19 09
2 27 bbb 0,00 15 28 54 =17 T 20 » 35 ol2Z

Ta=10 nt MG/KG

N N OEATH

=0l ARG IRGEA Cmizg
& ik «26 04
2 1 13 %2
& 22 £27 «28
L L <58 11.21
3 2 38 57
5 25 26 Tk
T oze +29 «02
8 2a «33 27

*k

Tru o2 ME/KG
[ ] DEATH
WhI PnG  IWDEX CmIsu
25 9 e85 13.2T7 wx
26 zV 295 28,26 ax
2% 32 « 79 T4C5 ax
L1 PRl - N
H k14 w33 X1y
10 27 LaT 2.36
® 27 31 «C7
10 26 +38 «G3
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CONTROL

Y3/
#s
s
2/

1/

F v

ags

197

3iem
353
245z
s
274z
M=
Aakz

292s

b
o 03
N
+01
04
207
09
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Table 5

XUMBER OF DEAD IMPLANTE PER TOTAL IMFLANTS - HONUCROTOPRCS

Ta=10 IS wi/Kg fo=(5 30 MG/ R Ta~10 &9 o /NG TEM -2 MB/KB
MATIALE TREATHENT
287 2459 L1} 107 lags .0 197 180> 406 627 Alsa 200
I 33Es  LO01 107 2422 ,04 27 180=  ,0) TTS 293 26
1/ A5es 0% 9/ 239= 04 9/ 26T L03 8T/ Jad= 25k
17 3iés  L02 267 2Tha L9t 97 166z L05* 117 266x  ,04*
227 JIM2n W% 124 270" W04 G/ 240m L0 2P/ %6+ .0b
167 327z ,0% 147 2¥%s  L0& by 2%%m 027D 177 273= .06
11/ 2858 .04 47 2888 02 87 3é=  L03 117 306= 04
247 IdIs 08 T/ cdBa L0 97 295z L6 114 322= .03

SIGNTFICANY AY P LT 0,458

s SIGNIFICANT AY P LT .81
LDECREASED BELOW CONTROL
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Table 6

CHI-SQUARE TEST OF THE FERTILITY INDEX - BROMACIL
1 DEGARE OF FREEDOM

VEHICLE CONTROL Ta=06 1258 MG/x8 Te=dé 2500 MasRG Ta=Gh 5303 MG/RG TEM «2 MG/KE
N N FPERT. N N  FERT, N N FERT. N N FERT. N N FERT,
PRG MTD INDEX CHISQG PRG MTD IADEx CHISG PRG MTO INDEX CHIS3G PRS MTD [NOEx CHISQR PRG RTO  INOEX  CwiSQ
MULTIPLE TREATHENT
28 &0 «70 0,00 21 a0 «52 1,90 23 a0 «57 «87 29 &0 «T2 0,00 29 &0 272 8,00
26 a0 5%  0.00 FIRY ] » &0 «05 26 3e +6h +01 25 0 43 0.00 2T 39 69 0
23 a0 .57 0,00 29 &0 J12 1,37 19 3 50 L 2% 3 .43 08 32 e JH0 3,72
2T a0 6T  0.00 25 %0 «63 .05 22 W +58 S 28 40 «70 Q.00 27 &b 57 o 06
24 &0 80  D.00 3l a0 «TT  2+09 2 ¥ 58 NI 27 a0 67 22 T Y TS t.a2
24 28 «83 0,00 Al D 77 1,30 25 38 86 0,00 21 o 67 =03 21 23e 71 2
an ¥ o 79 0.00 29 40 « T2 olb 22 38 »38 2+98 29 AD 2 T2 o186 27T 36 75 02
2T 34 «TL  0.00 28 39 T2 «03 2 38 263 -1 2T  at b7 N H T # T2 .02
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vEEK

-

1

mEwa- Y L TN

LONTROL Th=58
I/ 28m11.39 235/
e 26w11,E8 25ar
245/ 23ul0,45 335/
3087 2Tz1].44 290/
Ftes 28wl] 42 351/
03/ zam)R, %8 368/
348/ J0wii,s3 355/
292/ 2Tele,8) 318/

SIGNIFICANT AT P LT (.05

Table 7

AVERAGE TWPLANTS PER PREGNANT FEMALE - BRORLACLE

256 %GNG Th=be IIC0 MG/MG Ta=de %000 MG/KG TEM W2 ME/KG

UL TIMLE TREATMENT
21=li.i% 27y, 233)2.,09 Idgr 2381130 316/ 29=10.90
oo}l B4 20847 26m1D0,92 I/ 2%al2,.ib 293/ 2Tal0,.B%
29211 .58 2257 19wmll.en IV 282)3. 16581 38/ 3I2=10.87
25=1).60 25687 2u=32.18 N6/ 28m12.36 2067 3Ta 9,85
A=il.eh 2uls 22x]l.88 323 érall.oe 3567 ¢mil.sT
31=11,.87 2947 2%31]1,.716 T8/ 271D IO 2735 27m]10,]1] *+
T9=l2 24 2537 22a)1.%0 ATy 261231 s/ 2Ta]) N2
20all 3¢ 2717  Ehall, 54 07/ 27Tn)L MY 322/ 6=)Z,38 41
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Tabla 8

AVERAGE DEAD IMPLANTS PER PREGNANT FEMALE - BROMACIL

i3
o3l
o83
NEE
.68
nhd

N1

wEEK CONTROL Te=06 1250 HG/KG Ta=06 2560 MO/RG

MULTIPLE TREATMENT
i 13/ 28z .46 a8/ 21l= ,38 10/ 23=
2 8/ 26z ,11 12/ 24z 50 8/ 26=
3 9/ 23z 39 &/ 29= 21 - 127 19a
a 27 2= W07 7/ 253 .28 issr 22=
5 11/ 24= kb 12/ 31z .39 15/ 22=
6 21/ 243 ,Lpa 7/ 3= L2333 1/ 282
7 30/ 30= 1,00 11/ 29z ,38 14/ 22=
8 19/ 2= 70 15/ 28=s 54 8/ 24s

® SIGNIFICANT AT P LT 0.0%
=5 SIGNIFICANT AT P LT C.901
D DECREASED BELOW CONTROL

33

Ta=06 3000 MG/KG TEM +2 MG/KE
11/ 282 .59 62/ 20m 2.)éws
S/ 253 20 T/ 27m 2,85«
10/ 2%= &0 87/ 32= 2, T2
15/ 2083 .54 11/ 2T W41
8/ 21s .30 227 0% T3
2lr 271= .78 17/ 21 .83
14/ 293 .48 s 2Te L
9s 2= .33 117 26= 42

-



9t

Table 9

CHI-SQUARE TEST OF THE DEATH INDBX - SAOMACIL
1 DEGREE OF FREEDOM

wEER YEHICLE CONTSOL Te=lt 1250 ME/NG Ta=06 2500 mG/KG Te=0e SHO0 MB/KE TEM -2 MG/KG

LL T TN

N N DEATH N L] DEATH N N CEATH L L] DEATH N L] DEATH
wGl ARG  INDEx CrH!iSg wll PRG INDEx CHISG wbDl PRG INDEX CAISQ w0l PR6 INDEX CwWlSQ wDl PHG INDEX CNISQ

MULYIPLE TREATMENT

1 10 2a 36 8,00 T 21 +33 02 7T 23 «30 $01 1« 29 Y Y 28 29 B8 13,27
2 T 2 c2F 0,00 10 24 L2 B4 B 26 2 5,06 5 2% +20 1 26 27 I8 24 200
3 s 23 +3% 0,00 e 29 21 1.32 ? 19 a7 +08 & 28 -2 57 25 32 «T8 T 08
- 2 27 07 0s00 & 2% 26 LeB2 11 #2 «S50  9a20% 1e 20 «5¢ loell* 8 27 +30 3e07
5 2+ +38 pe00 2 N «39 P04 12 22 +55 L . 27 30 «09 16 3¢ «33 « 00
5 18 2é 63  Gel LI | o16  10+85%D 13 25 32 »2} 10 27 37T 2.38 10 =T 437 2,36
7 8 3¢ «27 ¢l T 9 24 «01 10 22 45 1,26 12 29 ak] 1 % 27 33 N1
8 12 27 44 0,00 i1 ze «39 «01 T 24 »29 A 10 R 3 | «26  1.30 10 26 «38 «03
%% SIGHNIFICANT AT P LT ©.0)

D DECREASED BELOW CONTROL



wEEK

it

[

13/
as
97

o

»

27
17
F4%4

-~ > W

3o/
19/

CONTROL

RSl SAEE BESw

digs=
303
2083
309
2Tén
302=c
Jabs
292«

0?7

Table ji0

NUMEER OF DEAD [MPLANTS PER TOTAL IMPLANTS - BROMATIL

* SIGNIFICANT AY P LT 0.05
AT P LT 0,01

ot SIGNIFICANT
D DECREASED JELOW CONTROL

«0%
02
.03
D8 ww
02

+9B

Te=08 1250 MG/KG Té=06 2506 mG/KG Tav06 S000 MG/KS
MULTIPLE TREATMENT
87 235 ,0) 10/ 278= .04 17, 32as
12/ 253= 08 87 204z 43 57 30s4x
6/ 235s 02D 127 22%= ¢S5 10/ 3i9=
T/ 2903 .02 167 268a J06% 15/ 34pm
12/ 313 L9093 1%/ 26lx gt 87 323
7/ 3s8» L02 %D L6/ 294z  .0% 2ls 278=
117 3552 .03 14/ 253% L6 14, 3IST®
157 Jlé= 0% a8/ arrs .03 §/ 307=

62/
atd
ars
11/
22s
L
it/
1/

A W T K e e ey ey g W e A e g e O P

+2 MGIRG

didn 204
293 L 26,,
Jels 260k
26b6n oG4
3845 L 086
2¥3=  L0¢&
I6a .04
22,03
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Tabls 1}

ChE-BQUARE TEST OF THE FERTILITY INDEX - CAFTAN
1 CEGAEZ OF FRECDON

wEEx YERICLE JanTan, To=02 290 MG/KE Ta=D2 2500 mGSKi Ta=-07 S8GE MGG

T A N L L AR TR A WS A -

N N FERY, o L FERTY, [ N FLRT, ] N FERT .,
FIG =10 THRE: CnIsd BRGE +VP  INDER  Calsd 2RG MTY  INDER Ok 56 PR @D  [NDER CAISQ

BULTIPLE TREATHENT

1 24 a0 257 [74114 38 &0 -5 GelDagr 31 M0 77 279 29 A0 T2 1,37
H LA L -1 v, 00 30 4D . 15 W10 36 40 90 4,9T 2 30 49 .TE .10
3 2o a0 ohs [y .14 23 A 57 21 LT 78 -1 - F ] 277 .98
& 2! ap 87 rewp 31 82 1.35 33 4 82 )ae7 2 M «80  1.03
5 % &y % F I Y ¥ as +08 02 A6 40 «T5  5.00 26 aA 68 =02
L] FA Y] « T2 Oedd 27 38 «T1 D) % AD 8% 1+20 3 38 .18 v18
# 29 P T2 ALlS 27 3a 7y o1 30 40 o TS 000 g6 38 + 50 02
# 1z 40 «8p .00 3t 38 «8T + 28 & 8% «0% 27T N 43

*  SICNIPICANT AT FLT ¢.C>
1 1BCREASED ABOVE CONTROL

¥R

2

m5/KG

g e o -

~N

L]

PRG BTD

29
27
»
27
3o
27
2T
2%

a0
a9
&n

FERTY,
INDEX

T2
59
B8
«&T
L
« Tt
18

.??

cHISQ

1.37
+06
1.57
NG
B.08
0l
90
28
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wEE«

CONTROL
265, 23w11,52
308/ 27=11.30
268, 26x10.731
2887 PTal0.67
A3ays 29=}l.82
323, 29=m)l,1%
3237 29=l11.14
38,7 3z=11.91

Table 12

AYERAGE INFLANTS PER PREGMANT FEMALE - CAPTAM

Ta=e 1250 HG/KG Ta=92 2500 mHp/ne
MULTIRLE TREATMENT
337/ 3ax]l, 3 2339/ 2izl0.4%
3res 30210,92 375/ Mexl0,.42
2527 23310.96 Ay Aoalb.s3
3247 ALE1(.08 359/ 33=39.uf
2R2F 2e=10.8% 348/ Mimil.el
3as 27T=11.56 361/ Iem)0,.A2
oY/ ZTallués 3297 I0=10.97
IB2s  3IEL] .54 383/ Iam]]logbd

SIGNIFICANT AT P LT D.05
SIGNIFJCANT AT P LT 0,01

T

o ———

£ LUl ME/RG

oy
a2y
345/
33y
298/
20/
g9,

29210.69
Ageil a0
31s1).13
325]10.41
2a%11.08
011,33
26sil.AA

27511.15

TEM +2 M5/EG
3167 20sm50.90
2937 2Ta)lp A5
4Ry AZ2=10.8T
2b6hs  2TE $,8%
ASss 20=1l.87
273/ 2%=10,11
I0hy 2Tal]l.33
322/ 26x)12.38



Table 13

AVERAGE OFZaD [MPLANTS #2A PAEGNANT FEMALE - CAPTAN

wELr CONTROL TemGd 1230 MG/AG Ta~02 2500 MG/KG T==82 820 wG/rG TEw 3 HBIRG

o T T W -— FELY T P EIEY LY P - -

MULTIPLE TREATHMENT

4 By 23 1% 177 3ax .50 197 iz sl iS5 2q=s  ,E2 627 20% Z.lbe

2 14 21w a4 1% 30= %0 177 6z L&} sy 3na AT 17/ 2= 2,.85in
g 3 id/ 283 A2 14/ 23« 70 is/ Jow .53 157 3e 8 8T/ 32e 2.T2=w

" by 27z %9 12/ M= I9 1857 33z a8 11 2= ,3s 117 27s 8]

5 i35/ 2% .52 2a; 26z 92 97 Ma .30 117 2éx  We2 227 30 .T3

[ S/ 29 .3} 137 2%z .48 217 s .2 187 3= &0 1T 2Tz L&)

¥ F+ A 1- L S T 154 27= .S 147 YT a7 87 2Za®= W3} 1172 271  .4]

[ 137 32s  Lal 127 33= 36 117 343 22 T7 2Te 24 117/ 26z 42

* SIGNIFICANT AT P LT 0.08
& CTGNIFICANT AT P LT 0.01
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Table 14

CHI-SQUARE TEST OF THE DEATH INDEX = CAPTAN
1 DEGREE OF FREEDOM

wEL VEHICLE CONTROL Ta=02 1250 mM3/KG Ta=02 2500 mOasXG Ta=02 8090 MG/KE TEm a7 MBsKG

- - - - -

L) N DEATH L] N QEATH N N DEATH N N OEATH N N DEAYH
wDl PRG INDEx CHISQ wl]l PRG [NDEx CHISQ wDl PRG INDEX CHISG whl PR¢ [HOEx CeISQ aCl PRE INDEX CWISC

m—Aw Sew  SEkew WA —ma prsr sesss Saasw maw mrw asSsssw - -mE s seteae Soso e Ewme Sawes -

HULTIPLE TREATHMENT

1 s 23 o3 0,00 10 3 229 »02 12 31 - «00 12 29 oai o0 25 29 oMb (2,49t
2 & 27 .33 0,00 8 30 .27 W07 12 3 »33 W07 10 30 .33 W08 26 27 A6 20,194
3 b 2% «38  Dd.00 iz 23 52 8 11 3 «37 «02 13 % 42 200 25 132 .78 7,85 %
4 17 27 ok} G«00 LI 1 26 o T 33 21 1485 B 32 2 102 8 27 «38 »32
S 11 29 38 0400 w0 2% «38 b T 30 w23 «a? R ) b2 1] 16 30 «33 201
s 4 29 +2A  Denn s 27 33 «03 1% 34 44 129 LT I T *33 g o 27 =37 .22
T 12 2% 2% D00 12 27 Yy 00 11 3p 37 93] T 26 27 Tl v 27 033 12
8 11 32 «34 Qa0 8 33 24 «39 Y 3a 20 +19 s 27 2192 119 10 2% 238 « 63

& STGHIFICANT Ay PLT 0.01



R Ex

£

£
[

4

5

~#

CINTROL

3¢ 265
1i/ 3n5=
t6/7 268s
147 28Az
15+ 33as

B/ A23a
21/, 323s

357 =R)w

SICGNIFICANT
SIGNIFICANT

ToadZ
«03 177
o0k 157
b 18/
L 124
« 04 247
N2 3.
«07 157
203 12/

AT P LT 0,05
AT P LY 0,01

12%0 23753

AgTs
J2Bs
252u
Azas
282+
3l2=
3o9s

382=

KUMBER OF DBAD IMPLANTE PER TOTAL IMPLANTS ~ C4PTiA

s
«05
06
0h

«J9

15

+03

Table 15

Ta=02 2500 MG/nG

T L e e e T W T ekt B g -

RULTIPLE TREATHENT

19/
17/
1LYy
15/

9/
21/
187

n/

339m
3Tss=
23
359
3aaz
35la
3292

3.3-

FL 1]
oS
205
gk
w03
» 0%
i

=03

Tawgd  S000 WI/ASG

147
18/
it/
11/
18,

3/

T

Py

3ine
J42=
I Se
333
2qau
3adx
369

%=

94
uO%

«0e

TE

. ? MG/RG
427 A16m 200
TT/ 293s L 26%
87/ 3482 2T
117 286 .04
22/ 356 .08
175 2732 06
11/ Ibba D4
117 3228 .02



wEEK

-
W

o v b [ ™

-4

VENICLE COnTROL

Table 16

CH1-SQUARE TEST OF THE FERTILITY INDEX - FOLPET

i DEGREE OF FREEDOM

Taeld 1250 MO/XG Ta=03 2530 HG/KG Ta=02 S00H MU/KG TEm « 2MG LD
N N  FERT, N n  FERT, W N FERT. N N FERT, kK N FEWT,
SRG MTD INDEX CHISW PRG MTO (NDEX CHI26 PRG mTL INDEX CHISQ  PRG XTQ  IhDEX CRISG PRG MTD  INDEX CHiSE
MULTIPLE TREATMENT
23 &0 oS  0.00 27 s w07 g 29 40 o728 led7 3y sy v75  2a0l 29 &) 72 1,37
2T 39 69 0,00 24 &0 70 Lu3 23 a0 27 W i2 Y «08 2,90 27 3% #89 0%
Y 5 .00 FERE Y 03 0,00 31 4y «17 T @2 ey 80 ).57 32 w0 280 1457
2T 0 Y 0.00 kTR Y + 75 olh 18 &0 % 3425 I A ) a2h FL Y Y TS
2V &g 72 v 0 ET T « 7S 000 FU ] +45 «23 kL I ¥ +«#8 1499 3 s0 T8 Sed0
29 49 +T2  De00 30 4 «15  bevd 28 &y «To  0s00 29 &y «18  uety 27 a8 273 ool
29 a0 72 0e00 24 4o «T0 G0 21 A0 «oT e 3 &9 77 .01 27 e 7% 0y
32 s +B0  Uspo 2T &g 6T leu3 29 A0 T2 28 T Y -y 07 2e 35 o2 28



Vi

L T{XY

—ama

COMTROL

A WS W T

26s5rs  23wllaba
~0%7s  27s)l,30
oty 26a10,31
258, 27wjeen?
337 29211.9%2
3237 29wi),in
323/ 29mildla

31/ 32%11.%1

SISNIFICANT AT & LT
S1GNIFLICART AT ¥ LT

Taole 17

AVEHAGE IMPLAKTS PER PREGNANT FENME - FOLTEY

R dn P ol A ey U e A T A A o A e AR M L e S

Jua=03 (250 Masrkd Tawl3d 2900 MG/AG
WULTIFLE THEATHMEMNT

ggs 27=ll.wk 3267 29mlla}?
aoes 28siD. 80 2577 23s11,}7
2717 25all.#h 338/ Awl0.i7
2997 30% 9,97 L83/ ju=lga.?
333/ Mxil.ld 3es B6212.¢3
Ades  Iuxll, 13 2947 28310.39
30T, 28xiD.96 1L/ 27=ilan2
3047 27T=31.1% NS/ ZVEL1.VD

0,05

Uebl

Fe=12 SQUQ Mu/Nb

3za/
1934

Aze/s
g/
alzar
3587

a8/

36w10,.93
Auwll,le
32ell.22
30210447
ISTLL.M
28sll,14
Blall.eb

30211453

[ ]

3167
2%/
a8/
2066/
ASar
273/
kLY

Iz’

«ZRGARG

29%10.%0
2T=i0,.8%
I2al0.87
27= 9.8%
I0=ll.a7
27=10,1)
27311433
2011 2.38



WEEK

1

2

e 3
L]

-

5

]

7

L]

o

CONTRUL

—esFETWmrERAwS e

as
kl/
18/
16/
157
L 14
(374
13/

SIOGNIFICANT
#s SIGNIFICANT
DECHEASED BELOW CONTROL

23s
27s
26a
2=
£9a
Fadd
29

32a

+35

ohl

59
«52
31
12

ohl

Table 15

AVERAGE DEAD IMPLANTS PER PREGNANT FRMALY - FYLPET

Te=Dd 1250 MG/KG Te=03 2998 MG/AG Te=33 5000 Mu/Re TEw L 2NE /Ry
sULTIPLE TREATHENT
10/ 275 .37 25/ 29 .4 137 3gs  ,43 627 29w g1
ibr 285 .6M 207 23 .8ls 2i/ ¥wx 60 TV 27 2,85
13/ 2% 82 19/ 3w Lol 17 22s ,3a 8T/ 32s 2, 72%
16/ 30s 53 87 1Bw a4 T/ 30=  L234D ISV T TS
i27 30x .40 ¥/ 2 I8 b/ 3%« Wb 227 Sbx 4T3
1774 3p% AT 1/ 28= ,9? i2/ guw b 177 27Tz 82
147 283 .43 107 27 .37 igr 3= .»8 1/ 27= W4
117 275 .l 207 29s  Le% 137 30a a3 117 26= .42

AT P LT 0,08
AT P LT 0,01



9y

wLbK YEMICLE CORTRUL

X N DEATR

ad] PRd  INDEx ~U4ISY
1 8 23 «35 g.90
2 ¥ 2 +33 g,00
3 10 2o » 38 0,60
L i 27 1)) 8.¢0
5 11 29 38 U.00
& é 29 28 Ge OB
T 2 29 o] Fa00
L) 15 S F ] 34 0200

At SIGRIFICANT AT PLT 0.01

Tuble 19

CRI-SQUARE TEST OF THE DEATH INDEX - FOLPET
1 DEGPEE OF FRELDOK

Fa=03 (450 MG/XU Ta=0(3 2B00 mH/Ke Ta=03 5605 Mb/al TEM «2MBING

EL LY PP E Y PR LT T - - T e Ry L T T ey L]

] N CERTH N L] LEATH LY L DEATH N N DEATH
wl PrG  INDEX Cmisy ab]l @Ay INDEx CHi:Q wwl PRG  INDERx CwWISU sl PrG INDEX CHISU

swas sas amwee - - - - - - L Y ———— LT e wew -~ -

MULTIPLE THEATMENT

¢ 27 » 30 okl 13 29 ohS wed la M «33 03 25 v «8h 12,431
13 es L 5l 12 23 Py-T 4 .42 15 3» o3 25 28 27 96 20,79 ax

v s JRETY ,V ¥ 31 29 22 v 32 o258 &7 2% 3z TR T ESas
11 30 « 37 e T s «39 «vd T +23 127 a 27 3B «32
10 39 +32 s} 4 20 LY F oyl 12 3% «3s 90 1% s0 +33 .01
11 3 37 i i1 28 39 o83 v 28 *32 .0} 10 7 «37 22
& g8 2% B 4 27 232 .12 13 N k2 +05 % o7 °33 2

L -1 +33 U 16 29 +98 189 1i 20 » 37 01 i c® «30 00



Ly

Tabla 20

NUMBER OF DSAD IMPLANTS PER TOTAL IMPLANTS - FOLPET

wtER CONTROL T4=03 12%0 MB/KG fe=03  gbdl mMisRG T4=33 S400 Mu/nG Thw v 2MG/RL

m- - - - - A N W

MULTIFLE TREATHMENT

L 8/ 265w .03 107 30gs .03 28/ 324%  Lyp 137 32a% .04 62/ 3la=  J20*
2 117 30%= 04 18/ dp4e  L06 207 257e g8t 21/ 3%5= 0% T?/ 2938 287"
E) I67 Wwés .06 137 2Tla 905 19/ 3d4a U0 117 327 .03 BT/ Jala L25*
[ 167 208z b 187 29%= .5 #7 183w Ly T4 320% .02 117 2662 ¢4
$ 137 A34= 0= L&/ 3338 .04 9/ Jlax .02 le/s 399 L 04 227 A%5% 34
-] B/ 3ga=  L03 177 33e= 0§ 16/ 29%»  Ly> idr da= L0k 177 213a 06
? 2ls 323= 07 127 307 04 10/ 3= ,03 18/ 3%6= 05 11/ dgen L0k
8 11s 33lw O3 11/ 20ls 04 207 a%5s  Lub i3/ Jess 06 1ir 322m L0602

* SIENIFICANT AT P LT 0.05
#s SIGNIFICANT AT P LT 0,01



gy
L

wEEK

L]
PRG

8
F4)
23

ra

27
24

- O
R
-

n
2?7

*EnlCit CONTAOL

P e e A

L]
L1

LT
&0
L 1]
LT ]
(3]
33
i8
33

FERT,
INGE X

-

270
o588
«57
ob?
1.1}
vb3
<79
i)

1S

.00
g.L0
.94
84230
S50
2+00
0.00
D00

& SIGNIFICANT AT P LT 0.0%
1 IRCREASED ABOVE CONTROL

LR L)

Ty

[

N

Fyr3 mY(

34
29
3
3o
29
30
ar
26

“0
a0
40
a3
3
Yy
a0

0

CAL-SGUARE [E€5T OF THE FERTILITY INDEX - AZINPHOC-+ETHYL

Table 21

} DEGREE OF FREEDOM

&3 HE/NG Ta=09 & "G /RG
FERT, h N FERT.

INDEX  CHISQ PRE MID INDEX CHISQ
- e o mas wes - -—mae-
MULTIPLE THREATKENT
-85 1.7¢ 28 &G 70 +06
2 T2 23 27 &0 2067 0,00
82 4,02 29 &b « T2 1.37
+ 715 + 24 29 W « T2 [y 1]
12 89 2b A «65 «0S
T8 <79 2T & 67 «03
67 « T8 25 Mg 53 1.81
»65 (3} 26 &0 65 o1l

Ta4=09

[, ]

™

PRS MWTO

a7
27
24
21
20
28
&4
-7

40

40

2
3
N
3

kL

PG  MGIRG

FERT.

INDEXA EnlSG
T ) 0.00
.67 0,00
«43 3
+«58 «35
o5% 02
82 Rebl
«71 «30
68 «l0

TE™

o T T -

~

]

PRG KT

29
27
32
27
h L]
27
27
26

40
a9
«0
L2
40
398
kL
3

WP MAIKG

FERT,

INDEYX Cnisd
T2 0,00
e .03
88 1,72
6T 0
TS 1.s2
o 73 o 24
78 202
T2 02



Table 22

AVERAGE IMPLANTS PEZR PRECNANT FEMALE = AZIRPHCOS-METHYL

L 14

NGSRG

2ew10,71
27a11,56
29a41,86
29x12, 72%%1
26x]11.92
27e10,22%
2%5=11,12

4EEX CONTROL Ta=09 20 ME/KG T4=09
MULTIPLE TREATMENT
1 319/ 28e11.3% 375/ 3ex11,03 300/
2 203/ 2ea]l,6% 338/ 29w11,5% N
o 3 285/ 231065 319/ 33ail,48 330/
© 309/ Tell.se 367/ 30212423 369/
5 274/ 2amyl.e2 33Y/ 293)11.62 -1
s 202/ 2eml2,sa 348/ 3031l,s0? 2767
T 36/ 30a1l.%3 2887 27Tx10.87 278/
8 292/ 27a10,8) 3067 26211,17 293/

* SIGNIFICANT AT P LT 0.05
*e¢ SIGNIFICANT AT
I INCREASED ABGVE CONTROL

P LY d.08

26a11,27

Te=NG 8o

306/
a0/
aras
247/
zaes
kF& ¥g
262/
250,

MG/KG

2T=11,33
eT=l]l, a8
24xz11.32
2lxll,78
2021140
2avil.ue ™
2Aml0, 98
22=11,34

TEM

e e e O A e A e e A ey B e e T Ay M B

« 2 MB/RG

E Y
262/
348/
266/
ases
Fa kX
h1.LY4
3z2s

- LT

29230.90
2r=10,85
32¢i0,907
27s 9.88 *
3g=3)1.87
2ral0.11
2Te11.1)
26a12,28 **1



0%

Tablae 23

AVERAGE DEAD IMPLANTS PER PREGNANT “EMALE - ATINPHGS-FT1Y,

wEER LoNTROL 14=0% £¢ LTI T4a3S 40 KG/KG Ts=-09 &2 WE G TEm ? MBKE

mmEs FESL sl AEETEESE CEwANBA s Wkt i B el Rl e A A D L R A TR B o e e T O

WULTTPLE TREATMENT

) 13/ 288 L4k 13/ 3us .38 347 28% 1.21a 19/ 218 .70 §27 29z 2.4 m
F CER TV RS 18/ 2%s 5% 157 2%a %k 19/ 273 Towx 1/ 2Tm 2,85 %
3 9 23z .38 31/ 33e .94 8/ 294 .20 117 24z .46 87/ 32z 2.724¢
4 2/ 2Ts .ot 21/ 308 JToee 317 29m )T e LI FUNEY: & L) 11r 2T La)k
§  1is 2ax  L4s 15/ 29= .82 o/ 2= 23 117 20% 88 22/ som 7]

3 Zis gsm B3 i¢s 2tx 3329 177 2= 82 9/ 20% 32« 177 27z b3
T34, J0m 1,04 ar 21~ .30 8s 2%a 32 197 2am 79 11/ 37z .41

§ 19/ 272 JT0 137 26w .50 197 2oa a8 8/ ZZ= .35 117 28a .92

& S]GRIFICANT AT # LT 3.05
*3 STONIFICANT AT P LT £.01
T DECEEZASED BELOW COKTRGL



Tahle I+

CHI-SQUARE TEST OF THE DEATH IMDEX - AZINPHOS-METHYL
1 DEGREE OF FAEEDOM

WEEK VEHTCLE CONTROL T4=0% 20 HEB/KG Ta=09 ap nG /NG 7409 AQ MG/NG TEM 2 MGIAG

N ~ DEATH L] N DEATR N N DEATH ] N 0ELTm k h DEATH
wDl PRG INDEX CHISG wll PRG INOEx CHISQ w0l PRG INDER CHISQ wDl PRG [NDEx CwWISG w01 PRG  IMNDEX (CHISC

—aw sas - — Lo LT L] L L LT - - — - - - - awe seos - - e see - -

MULTIPLE TREATMENT

(=]

10 28 36 0.00 12 3s «2% 05 1 28 50 3 1 11 a7 o] «0] 2% 29 aAf )3, 272

15

2 T 26 +27 0,00 i1 29 «38 o 34 s 27 30 «01 12 27 44 1.09 26 27 a4 24,267
3 s 23 «3% 0,00 16 33 48 Y | 5 29 A7 2,11 4 24 33 .01 2% a2 278 T 5
s 2 ar +07 0,00 3 30 43 T.70% 14 29 e G ST L 3 +33 3,65 s 27 .30 32,97
5 9 2 $38 0,00 i3 29 Y +07 & 26 .23 Sk T 20 1 D2 10 30 +33 200
& 15 2a .83 0,00 8 3¢ 27 S,81%D 9 27 .33 3,25 E 29 «2% 4 T3 jo 27 W37 2,36
7 a 3o «2T 0,00 L1 26 08 T 25 + 20 1) 16 24 b2 JJ 9 27 -33 07
a 2 27 b4 D00 10 28 .30 .03 a8 26 «31 98 8 22 »3& 208 16 28 20 .03

*  SIGHIPICANT AT P LT 0.05
% SIGNIFICANT AT P LT 0.01
I DPECREASED BELOW CONTROL



sEEK CunirOL

R L L L T T PP PP T TN

[4Y

s 13/ djom

2 %/ 3

3 Fs Z24%s
L] 2/ 339
% 117 ETen
[ 217 302e
7 387 Jabs

8 19/ z92»

Ta=29

33/
16/
v/
2\s
15/
10/

8/

13/

*  SIGRIFICANT AT P LT G408
*s SIONIFICANT AT P LT 0,21
o

DECREAS2' EELOW

OONTROL

Table 25

FUMBER GF DEAD IMPLANTS PER TOTAL TNPLANTS - AZINPHOS-MITHYL

ad W3 raG T4=39 40 MEsHO Tael9 B¢ ME/nG
KULTIRLE TREATHENT

ATS= .03 Jas 300m L1} as 30es L3
335= 98 157 32» 0% A9/ Jlos L0
ITe: 08 8/ 3382 02 117 272« 04
3aTe 06 & 31/ 369,08 ** Ts Eets L0
3% L0 e/ Jid=s 22 11, 22&x ,0%
348 53 % 17/ 2Tém 04 97 32%=  pIA*D
288x .03 87 2T8e  L43 197 262z 07
Igb= 4 107 2932 ,3) 87 2837 .53

TEm & MGG
62/ 3163 J20**
T 293x 28
AT/ 340 28%*
11/ 268a ,0a*
227 3%6s 06
177 2¥3= _ OA
117 366z 04
117 322« .03



£S

Table 26

CHI-SQUARE TEST OF THE FERTILITY INDBEX ~ MALATHION

1 DEGREF OF FREEDOM

WEEK VERICLE COMTROL T4=07 1250 MasKG Ta=07 2500 WG/NG Ta=07 S000 MB/KG
N N FERT, L] M FERT, N ~ FERT. N N FERT,
PRG MTD INDEX CHISQ PRG WTD INDEX CHISG PRG HTD INDEX CmI3G FRG MTD INDEX CHISG
MULTIPLE TREATWREWT

i 28 40 o 70 0.00 3l a0 «T7 26 26 &0 85 08 29 40 P2 0.00
2 26 &0 »55 0,00 30«0 + 78 1Y 26 49 3.1 05 31 39 79 1aa0
3 23 40 57 .00 23 38 o8] « 00 2% A0 B 0«09 33 a0 52 4o82 01
L] 27 40 BT 0.00 25 13a 66 01 22 2 «S8 ] FESE Y A7 «06
5 2 & 60 G.00 2y 3 .58 201 22 36 LY <02 LI ¥ -85 S,08%1
& 24 38 M Xx] 0«00 28 36 « T8 126 1% ¥ oS50 .15 A5 49 + 38 S.0221
7 3 3 79 .00 3 3 «83 +03 19 3 + 56 3:.29 2 & +89 03I
-] 2T 38 Tl 0+00 I 36 « 33 56 16 3 T 3,39 A7 a0 92 4,721

*d  STIGNIFICANT AT P LT 0.05
I  INCREASED ABOVE CONTROL

TEM

e ey

N

N

PRG »TD

29
a7
3z
27
0

P

40

40
“g
11
38

36

Y-

FERY,
INDEX

272
89
« 80
Y
275
«T]
78
72

NG /KG

CHISQ

- -

0,02
03
2,72
06
1,82
24
202
«02



Taple 27

AVERAGT IMPLANTS PER PEECNANT FEMALE - WALATHION

aEEs CONTROL T4=07 1253 WEsKQ T4=07 2500 MB/AG Tan3T E300 WG/KG 14 o2 WOFRS

- - - - o - - B EAE e B EEP Ry B ke WS A e BT I e O

HYLTIPLE TREATMENT

L9 28mll.d8 3ab; Il=:l.le 2984 26m1).46 321/ &9ell.0Y J6/ 29%)0.90

2 yi3s 2Ball.b% 3p3r INua2,10 2677 2eax]),)2 386/ Jruli.e8 293, 27=10,85
s 3 €3S 23s10,88 2817 23a12,22 %1 308/ 24al2,7301 2/ 33ml2 1001 348/ 210,87
® 6 330 Elellee 3047 25212,16 258/ 2221104 300/ 2tall,1} 268/ 27a 9,88%

8 2V 2aall,a2 238/ 21x11,33 263/ 22a11,08 386/ Jeall,ss 355/  30a=11,87

# G2/ 2ax)2.%8 318y 2%axil. 34 % 224/ 19al],89 1y Iteii 1T AE 27/ 2¥slD,l1%%

T 34os 3021153 337/ 30uil_23 238/ 19al2,3P%1 382, 32=il, 0 306/ 27a11,13

8 293/ 2Tai0 8} 3237 301,77 167/ 1%mll _e® Nty 3=l T A22;s 26w\, 30T

s SIGNIFICANY AT P LT 0.05
s SIQNIFICANT AT P LT §.01
1 IKCIEASED ABOVE CONTROL



WEEX
}
2
A
bl L]
L]
[
T
8

Table 38

AVERAGE DEAD TMPLANYS PER PREGNANT FEMALE - MALATHIOM

COGNTROL. Ta=0T 1250 WB/FG T4=07 2500 MG/KG Ta=8F 8000 MG/KG
MULTIPLE TREATHENT

Lisr 28m .46 18/ 3l= .58 8/ 26a L3l L3s 29x .45
8/ 2e= 3] 12/ 10m L&l 117 24x A8 il/ 3= L35
9 23a X9 14/ 23= 6] 18/ 24s 58 Iay 23z 42
27 2m= 07 147 25 Se** 8, 22u 36* Ts 2= 28
li7 2Z2as a8 s/ = 19 as 22= LI 8/ dde s
2i/ 24 08 21/ 28= TS 20/ 19= 1,05 237 35+ 68
307 36a 1,00 L3/ 30x L33 6/ 19 32 15/ 32z a7
13/ 271s .70 19/ 30,61 T/ ism A 32/ 3ITe 88

STONIFICANT AT P LT 0,0%
#& SIGNIFICANT AT P LT 0.01

TEM

2 NGING
29 2.14%"
27> 2,85
2. 2,72™
2¥2 L e1*
Iz LT3
2T ,63
272,41
26 A2



KEEK

P s

9%

SEAICLE CONTAT,

W

N N
sL1 “pG

12 28

-

25
23
27
24
th 2¢

O N H

iz 27

SIGHIFICART AT ¥ LT
SIGNIFICANY AT ¢ L1

DEATH

INCEX

-

236
27
-39
-0F
«33
+b3
«27

it

tnise

-

vl
2.09
C. 00
F.00
.00
0,00
Y00
0,0%

.65
.01

Famd?

T Y T Y 1

-]

nai PRE

—aw pm

13

19

11

14

3
30
23

)
3
k17
k1]

CHI-SQUARE TEST GF THE DBATH INDEX - MALATNION
1 DEGREE oOF TATEDOM

Tibie 29

Ta=4T 2500 MG/KG

Ta=OT

1256 MG/KG
DEATH N N
INDEX CPISQ Wbl PRE

42
27
.30

h0

3
.23

Ny

OEATH
INDEX

MULTIPLE TRAEATMENY

W08 T 28
.00 2
L6 11 24

604" & 22

2,03 s 22

1,93 « 19

2,96 s 19
.91 7 16

27
36
s
«23
.27
32
«21

Y

txise

-

.l‘
285

.24
oh®
2,91
203

07

L]

D1 PRS

e e

10

16
i2
15

29
] 1
n
2?
I
s
14
kL

€000 Mo/nG

e e

DEATH
THEEX

[ LY

234
28
27
¥
.21
Y
38

LE

CnlsQ

TEW 2 MG/RG
N &~ DEATH
whl PRE INLEXK CHISQ
2% 29 88 13,270
24 27 « P8 24,20 ¥
25 32 JTIB 7,05 As
8 27 «J0 3,07
i 30 +33 «00
s 27 27 2.3
* 27 «13 £ 07
10 26 L33 .03



L5

Table 30

KUMBER OF DEAD IMPLANTS PER TOTAL IMPLANTS - MALATRIOA

wEER CONTROL Ta=pT 1250 HB/KG TamQT 2500 MG/KS Ta=0T S000 MG/EG TEu +2 REIRG
MULTIPLE TREATMENT
1 137 319% 04 187 Mem L 0% 8/ 2998 .03 13/ 321= .04 627 3l6=  L20**
2 87 303= ,03 127 363s D3 117 26Ta  Lue 117 3863 03 TT7 293 26
3 9/ 24%w 04 18/ 28i= 0% 167 305 .05 167 442=  L03 817 M4y 25%
N 2/ 309s ,L01 C1a/ 304m Qi o/ 2563 L0 T/ 0= 02 1i7 26bs ,0at
S 1ls 2Tém 04 «/ 238a ,02*D 87 263 g2 87 Ivéa L02 227 3B&w  LI6
6 217 do2s  L07 217 8= 07 207 226s  ,u9 237 ¥9le  L08 177 273a L 06
T 307 a6 09 10/ 331= 03 67 233 03 187 352a 04 117 306x 04
& 19/ 292a 07 19/ 323,08 7/ 18Te 06 327 3972 00 117 322« .03

* SIGNIFICANT AT P LT 0.09
#¢ SIGNIFICANT AT P LT 0.01

D DECREASED BELOW CONTROL



Tuble 31

CHI-SCLIARE T¥ST OF TRE FERTILITY INDEY - DARATHICH
1 DEGRSE OF FREEDON

wIEK VEAMICLE CONTTIL FaaDy &2.5 MG/KG Ta=~01 125, w3/KG Ta~0L 2%6. MEsRG TEs P MEGING

O e R e g e W - -

N N FERT. ~ N FEAT, N L] FERT. L] N FERY, N ¥ FERY,
“n wI0  INMOEX CHiSQ BRE MTD {WDEX CHiSQ PRG MY0 INDEX CHISG #RG MTp INDEX CrI%d PHG ®IR INDER CHISQ
v. Wi P i A LT T LT Y 1} L L Y 1 o LT L)) Wl - L L L L ) - E L L 2T o b T g BRI - ol - -
==
MULTIPLE TREATMENT
. 23 a0 57 Ca00 25 a0 «h2 03 FL &7 ey 22 a0 55 G. 00 L ] 72 §a37

FA & A1 ] B8 0,00 3R A 80 o7l 23 &0 57 T2 23 an 57 T2 21T 39 gL 26

3 26 Mt 4% 2.90 23 «e¢ WuT +21 25 &0 S50 1.28 26 ap 1 0% -1 32«3 Ar 1,57
s 27 a0 &7 0,00 25 &0 63 +05 23 40 57 a8 FCI Y .70 0,09 2T a0 o7 08
S 29 &0 I 0.06 25 &3 3 +51 2% a0 283 51 30 A I8 0,00 36 af 15 0,00
& 2% 40 «72 8,20 28 A -0 0,80 23 40 57 1,37 32 40 280 .28 27 a4 -7l 201
rO29 ad «T2  8.00 29 4n +12 0% 21 ¢ 52  2usl 24 #d .72 1Y 2? 21 «78 1)

] 32 8D | P ] 33 a2 83 LY 11 FA N 1 72 28 L B 1) 75 »07 24 36 T2 8



Table 3?2

AVERIGE IMPLANTS PER PREGNANT FEMALE - PARATHION

LIS
R — amwe - sapasew gy o o T Y ol A A e

wEEK CONTRO., Té=01 62.5 HU6/KJ Th=0) 129, MG/wE Ta=61 250, MG/KSG TFw 2 MG/RG

MULTIPLE TREATMENT

65

1 2657 23s]l.52 2667 25x10,64 A4y 2?:11:93 2247 22%]0,1R% Alsr  29210.90
2 305/ 2Tx1l.30 337/ 32=10.53 2507/ 23Im)0.AT 2347 2I¥I=L¢.35 291/ 27s10.85
3 268/ 26s10,31 2577 &3=11.17 2ab/ 20w12,30 %21 211/ 26mL0.65 Jads 3rz0.87
& 2887 27wp0.57 27177 25w11.08 253/ adwll.p0 Illsr 28z]1.11 2667 27x ¥,A%
5 234/ 29s11,52 299/ 25%=11.9% 2857 2hmll.a0 333/ 3I0=1].30 ISAS  IVRL1.AT
6 3237 29s11,1% 322/ 26=11,%0 289/ 23=)l,.2¢ 3317 32=]0, 3 ETY  B2Txid, 11
T 3237 29sllelw 3gs 29=)l.10 2367 Zlmll.26 3%y 29x]1]1.49 30h/ 27x1l.32
& 2381/ 3I2=11.9] 353/ 33%11.91 336/ 29%]11.5% 355/ Jo=pl.42 3227 24%.2.38

* SIGNIFICANT AT P LT 0405
#8 SIGNIFICANT AT P LT 0,01
I IRCREASED ABOVE CONTROL



09

Table 33

AVERAGE DEAD IMPLANTS FER PREGNANT FEMALE - PARATHION

WEEX CONTROL T4=dl 62.5 MG/NG T4=0% 25, MG/nS Ta=01 250. ME/KG TEM a2 MG/RG

Lo LT Y T T - P F L et - - - .- - A R A

MULTIPLE TREATMENT

1 e/ 23,35 18/ 25z .12 117 272 .4 8s 22= ,3& 62/ 292 z.leew
2 117 A= 4 1a7 322 .44 10/ 23s .43 117 23x 74 7T/ 27s 2,854
2 162 20 62 7/ 23 30 10/ 20n .80 8/ 2e= .31 AT/ 32T 2,72
4l 2T= 5% 9/ ™= .38 S/ 23a 22 427 20% 1,%0 117 27 L)
S 157 29s %2 1%/ 2%s .52 16/ 2%a .88 117 30 37 22/ 0= 7N
s 9/ 29 L3} 10/ 208,36 9, 23 W9 187 3= 44 1?7 2%a B3
T 2is 29 .72 157 29 .52 23/ 21a 1.10 22/ 9= LTé 117 2Tc o8}
& 13 3x L) 137/ 33 .39 s 29% .31 6/ 3= .20 17 282 a2

¢ SISNIFICANT AT P LT 0,08
s SIONIFICANT AT © LT 6.01
D DECEEASED BELDW CORTRDL



19

WEEK VEWICLE CONTROL

N N DEATH

WOl PRG INDEX CHISG
1 @ 23 35 0,00
2 s 27 «33 0,00
3 10 26 «38 D00
4+ 11 27 41 0.00
5 11 29 38 De0t
6 s 29 28 0,00
7T 12 29 »41  8.00
a 11 32 34 0,00

#¢ SIGNIFICANT AT PLT 0.01

Table 34

CHE-SQUARE TEST OF THE DEATE INDEX - PARATHLON
1 DEGREE OF FREEDOM

Ta=01 42,5 uG/%G Ta=01 129, wG/Ko Fa=0l 250, MUL/RG

N N DEATH N N REATH [ N REATH

whil PR  INDEX CHISU WDL PRE INDEX CHISG wul PRG  INGEA ChiISsd

WA TIPLE TREATHMENT

& 25 2k + 29 9 27 »33 N1} 5 22 «23 «32
11 32 34 2 04 8 23 « 3% I8 T 23 «30 01
T 23 «30 «08 8 20 0 +« 08 T 28 27 2 3%
a 25 «32 «13 & 23 17 2421 15 28 36 01
T 25 «28 «23 9 2 34 =02 8 3 27 b2
9 28 =32 «01 7 23 o3 el 10 g 31 «0b
12 29 'Ly 207 12 21 «57 06 il 29 38 0+080
11 33 33 203 29 +31 -4 S 3 =17 1.79

TéEm

h

N

wDl PnG

-

2%
26
2%

1o

10

if

29
27
3e
7
30
27
27

206

a2 AGIKG

NEATH

TNDEX  CHISY
oRE 12,458
5 20,798
+7A Toluem
« 39 32
% +01
a7 22
13 .12
YA il



Tatle 38

SUNFER OF OEAD IWPLANTS PER TOTAL IMPLARTS ~ Pai\THION

WEER CaNTRgQL Th=gi 52.5 Wi KS 7a=0i  12S5. WG/RE Ta=31 250, MG/RG TEY a? MGING

e T R A P T e e e e - L A T R s g o A ol T e

WILTTIALE TREATMENT

Z9

1 87 26%s ,03 18/ 2668 LT 117 3ian  ,04 B/ 223z 04 627 3l6m 20k
2 Y1 305a  ,0e 147 337,04 107 2%0a 04 31T/ 238 07 1T/ 2933 26
3 i&s ZaBa DO 17 257Ta .03 10/ 248  L04 By 217 02 A7 JsAz 25
4 L4/ 288s  ,06 9 21Ts 03 Ss 25838 L02%p a2/ Iln L34 117 266= 04
EOIES 3 L0 137 29%3 .04 147 286= ,05 11/ 339= .03 27/ 3Sbe D&
< S. 323% L0323 10/ 322z .03 9/ 259a L3 14/ 331t .04 174 2T3=  .0%
T 217 3238 07 157 J2g> .05 23/ 23 410 227 339x .04 11/ 04x .04
8 13/ 3els L83 13/ 393,03 9/ 336a  L,03 6/ 355 ,Qawp 11/ 322s .03

« SIGNIFICANT AT P LT 0495
a8 SIGNIFICANT AT P LT 0.01
0 DECEEASED BELOW COWTROL



£9

Tekle 32

CHI-SQUARE TEST OF THE FPERTILITY INDEX - PARATHION-METHYL
1 JEGREE OF FREEDM

NEEK VEMICLE CONTRGL Te=0= 20 HMG/RG Téw03 =0 "/ Kl Te=45 A0 Mg/ RG

W

N h FERT, N N FERT. N N FERT, N N FEATY,
PRG MTU INDEX CmISQ PRG MTL INDEXN CHId4 PRG MTL  INDEX CHlbe Prb BTD TINCEx CHISG

rwS wmas Savmw L r T —pm s - Frrr L e ssw Sswes - - am. wasam -

MULTIMLE TREATMENT

1 23 «90 57 0,00 29 &0 172 les7 2¢ &0 50 0«00 29 &0 272 1.37

2 &t ¥ 69 0,00 33 a0 .82  1,¢8 23 &0 .57 W7 29 »0 12 01
3 26 a0 -89 0.00 n 40 «TS [} L) 32 M + 80 157 L «TO « 00
[ 27 &g sl 0«00 38 «Q »95 Bag) **I 26 3T +70 X'y} 26 39 +67 203
5 29 wp «72  0.00 2 %0 80 L] e Ay vog b9 33 40 + 75 g+ G0
L] 2% wp «T2 U+00 33 &y +82 55 M 0 o7 Db FLI S 8 1] «39
T 29 40 «72 000 3 &0 »90 2e9% 32 40 «8¢ g8 33 &40 8z +45
L] 32 a0 «80 U.00 32 &0 B0 «08 35 0 +B8 «37 EL T T «85 09

&% SICHIFICANT AT P LT 0.01
{  INCREASED ABOVE CONTROL

TE™

N

™

PG MTD

29
27
az
27
k1
27
27
2%

%0
29
“0
L]
“4

3b

3.

o2 MISLE

FEKT,

INQER  CHISG
72 1437
L 69 L0b
B0 1.57
o7 « 08
7% Q.00
M -1
o5 «00
o 72 28



WEEK

-

e W w

-

Tabls 37

AVEBAGE TMPLANTS PER PREGHANT PERALE - PABATBION ~ME1kYML

COGNTROL Ta=(S 20 MG/EG 74-08 40  MHG/KG
MULTIPLE TREATMENT

ab%, 23s11,52 30irs 29:10,35x 268/ 24m1l.1?
305/ 27m1l. 3¢ 3e1/ 23218,52 2617 23s10,48
2687 26al0.31 ks I0sli0.20 331/ Ix10.as
2U3s  ETH10e8T $17s  38e)g,97 27157 24®]1g.58
33/ 29w]).%2 3gys  d2=12.18 057 2amlZ.no
323 29xll,1% d8/  3De|l.09 334/ dowtl,)2
3ds  29s11,1e adl/ Joxll,is 3BT/ 32all,le
iy Akell ] 377 sl 84, 4077 38sli,63

SIGNIFICANT AT P LT 6.0%
SIGNIFICAKRT AT @ LT 0,01

Ta=0h 80

e L YL L L Y T ICER L P A L T L L

03/
d2irs
2971/
2837
368/
2719/
339/
02/

MU/ RO TEw «2 MGG
29210,4% 116/ 29=)0.90
29=l) 14 293/ 2=}y .05
28x14,6] b7 I2=10.87
20410481 266/ 27* 9.85
Jsl2, 27 I%s/ J0=1l.87
2421} ,862 273/ 27210, 11
33a12,09 396/ 27=11,33
J4xll 82 3227 26x12.38



Table 33

AVERAGE DEAD IMPLANTS PER PREGNAMNT FEMALE -

wEEK CTONTROL
1 8/ 2Z3m

2 117 27a

3 3 16/ 28w
» 16/ 27=

L] 15/ 29=

) ¥/ 29w

? 21/ 29a

B 13/ 32=

* SIGNIFICANT
«s SIGNIFICANT
D DECREASED BELOW CONTROL

+33
ol
b2
«59
52
edl
T2

b}

PARATH ! ON=METHYL.

Tawto 20 NGSKG T4=05 &0 MG/ O Tawds B8O Me/NG w2 MG/AL
HULTIPLE TREATMENT
94 293 .31 25/ 243 J.yuh * l6/ 29= .55 &2/ 2qm Zulénw
15/ 33a 30 8/ ¥ L35 9 29w 31 T/ 27¢ 2,85k
87 3I0= 27w 227 32z W09 s 2ua 121 87/ 32x 2.T24x
LT T T S | S/ 268 W)Y D 97 263 435 11/ 2T=  «a]
2¥7 2= T2 117 2= 47l 127 2= .80 227 M= .13
Edr 333 L8] W = L43 B/ 24z 225 177 27x .63
T 3a L1920 117 328 .3+ 18/ 232 48 117 Pl W4l
117 32w o3& 187/ 353 4] 127 3= L, 3% 117/ 26% 42

AT P LT 0.05
AT P LT 0.01



Table 39

CHI-GGRARE TEST OF THRE DEATR IRDEX - PARATHION-METHYL

SEER VEMICLE COhTROL Tawd® 240 g IKG Ta=3% &0 LT AN Ta=05 A0 sl KG TEM WP MESNG

MwEe A E— - L L e ) - - o T T L

N N DEATN LY N CEATH L] N DEATR N N DEATM N ™ UEATR
udl PRG  INDEX CHISG wl)l PRG  INDEXR CH]IDW wbl PAG  INOvs  Cel3Q a0l FRE INDEYX CwlsO wDl PG INDEX CHISW

www mm - (L T _-ma . - —ae S - - LT T Tl - e - em woe - -

NULTIPLE TREATHMENT

99

1 & @23 35 200 4 29 29 owuf 12 2« 50 «58 vy 29 » 3 +30 29 29 286 12449k
2 27 33 ¢, ¥ 3 .27 »03 s 23 »26 V6 o 2v .28 «03 26 &1 6 20,790
3 10 2« .38 0,5 s 31 27 ) 1s 32 ot T v 28 32 T 25 32 TR T B
€ 1t 27 ol U, 0D 1a 3 237 90 5 26 .19 1,98 r 2 .27 «00 8 &7 .30 .32
] il 29 «38 e 0% 11 P2 oo 10 24 2 ] 0 33 0] e 320 «22 21
6 4 % 28 3.00 1 3 *33 .03 ¢ 2 27 0% 6 26 25 201 10 27 +37 22
7 12 g% S 7Y 1) ¢ 3 1T dela s 3 25  1e18 13 3 39 .11 v 27 3y .12
L I A+ 3% g.00 8 3z 25 ¥ 1) T 35 20 110 & 3a 313 =49 1 2 =38 208

*%  SIGHIFICANT AT # LT 0.01



[ 143 CONTRAOL

1 Y4
2 11/
E: 3 167
L) 16/
] 15/
L] 5/
7 21/
] 13/

265
305=
2oBs
268=
Adas
32da
323a

id]=

«03
«0%
08
1]
04
«03
«07
+03

Tabla

40

NUMBER OF DEAD [MPLANTS PER TOTAL IMPLANTS

Ta=s 20 MaSKG T4=05 0 HG/KG
MULTIFLE TREATMENT

9/ 301lm  ,03 25/ o8z ,0ay%
107 37 03 87 24lx L3
L P T S | 22r 33ls 07

187 817T= 06 S/ 2788 .y2sp
237 349 .0s k77 30u= .08
237/ J66= LU5 10/ 33as 443
77 40lm 02w 117 35T .03
117 3a7s .03 187 407x  L.yb

& SIGNIFICANT AT P LT 0.05
#s SIGNIFICANT AT P LT 0,01

B DECREASZD BELOW CONTROL

= PARATHION-METHYL

74=0> @0

R o T B R Sl R T ay g e A T

ler
L7
LY
9/
N F-24
s/
167

t2s

Me/RE
303= LG5
323w L03
29Tn .11
281 03
dpaz .03
2T9=s .02
398x  LO0¢
a52% .03

TER

62/
17/
atrs
1/
z2as
1
Lz

117

W2 WMGAADL
Alem W20
293x L 28
82 «2%us
2562 <04
356" W04
271= .06
Agem I
3g22 .03



Table 41

CHI-SCUARE TEST OF THE FERTILITY TMDEX - QUINTOZENE (FCHS)
L DEGREE OF FREEDOM

L ALY JERICLE CONTROY Tewnds 1258 mMBIXG Ta=08 2%0G wG/NB Ta=08 SAL0 MG/KE TEM «? MAESEG

A A ke i - iy oy A Y L A T e

N L] FERT. ] ] FERT, L] N FERT. h N FERT, N b FERT,
PG »Ty  INDEX Chisg PR3 MTD  INDEX  CHISG PRG MTD  INDEX CHISQ PRG MTD INCER CelS5Q PRG WTD INDFY  CHISG

 mr maw - - A= o - - mmw e - m- Ll L L T waa En- - - e mm= - -

WULTIFLE TREATHENT

i 2f 40 + T8 e 89 40 « 72 8.00 30 M « 75 06 31 &0 77 28 2% a0 T2 g.00

89

2 26 40 » 65 ce 0 21 s 82 <G 22 & 55 .7 26 40 »65 -05 27 39 169 «03

23 D +57 0.0 25 38 31 €7 26 38 a8 +»50 29 &0 T2 i:37 32 Al «80 3.72

“w

»

27 48 7 J.60 A3 238 87 1,09 3 4p TS o2 28 &40 +T0 9,09 27 a0 «&7 08

) 2% ad &0 4,00 19 38 «50 hh 28 40 «70 LS 33 a3 82 3.9141 3D a8 « 75 leb2
& 2 38 63 6,00 23 38 o8l 000 26 ad 6% 00 36 b «90 STl 27 238 «T1 24
7 v 38 19 2,09 21 3e «T1 20 2T «0 .57 .28 29 a0 + TG e 21 3s 75 02

& 27T 33 11 4,30 40 - T3 +28 31 aa «TT 1% 0 40 75 02 2% 3 .72 02

SICHISFICANT AT P LT 0,05
INCREASED AROVE COMIROL

-



69

[ 12X CONTROL

1 e/
0y
2457

W L

309/

w

2Tas

o2/

o

T s/
a 292/

282]11.39
2e=ll.é5
23x)10.45
2731144
ehmll a2
2anli2,.%8
A0xll,.52
2T=10,.01

T4=i8

369/
222/
296/
3927
2147
261/
261/

3847

* SIGNIFICANT AT P LT 0.05
#e SIGNIFICANT AT P LY 0.0l

I  INCREASED ABOVE CONWTROL

Table -2

AVERAGYE IMPLANTS PER PREGMANT YEMALE -

12%0 MG/KG

e T A W ol W ol o kA e O e

29=12.03
21x10,57
25%]1]1 .04
A3=]).88
19=211,26
23xzll.el
2Te10.42*

30=]11.80

T4=08 2500 MGE/G

N INTOZERE (FCYB)

NULTIPLE TREATMERT

A3sy
23%/
e/
Jags
a2y
291/
2%/
A6/

o2 MGIKIS

- .

Te=08 S0005 MG/KG TE™
30s11.27 Mis Isll.es 3i6/
e2nlf.n68 259/ 26m 9,96+ 293/
2621 2.4 "] 353/ 29%12.1 T k11 ¥4
3oxllesd 7Y, 28s11,32 2864/
28=12,21 ATes  I3ell, 39 kL1 Y
26zll,19 & s00/ 3esll.lir eTys
27ul0.nml a0zs 2as=10.79 ce/s
RS Y.L 333/ Jo=11.10 Ias

29%10.50
2Tnid.5%
32%10.87
273 .85 %
20s11.87
2Tel0 11
27ell.33
2612428 21
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Table 43

AVERACE LEAD IMPLANTS FER PRECNANT FEMALE -~ QUIRTUZENS =8B

KEEN CONTAOL Taspd 1258 %G6/%0 Ta«08 2500 ®G/k8 Tamsdg S300 =B/KG TEw™ «2 WA/KS

e A e o o T e ol T el g e - - - T e e

HU TEFRLE FTHEATMENT

i 137 283 b s 2= .38 127 30% .40 117 21 .38 62/ 29% 2,14 %
2z B/ 26z W31 127 Els  LS¥ 157 22= .08 6/ 2= .33 TT/ 27n 2,085 &
3 35 238 .39 134/ 2%%  ,52 17 2= .27 1%/ 29= .52 87/ 32% 2.72 4
- s I L1 157 33 La4S»e T/ = L) 107 2pw  3p 117 27 L4l =
&  1lr Zas  Las 10/ 9= .53 217 28x 7S iar  33a  ,al 227/ M= M
S 2l 24m B8 8/ 23 .35% 9/ 263 .35 smap 167 36z a4 17/ 27x 83
30/ 0% 100 11/ 2T= .4 167 2w 59 20/ 8= 7% 11/ 27z 41
a 19/ 2TH .T0 177 Jox L87 10/ 3= ,32 137 3%z a3 117 Ze» A2

& SIGMIFICANT AT 2 LT Q.05
¢e SIGNIFICANT AT P LT 0,01
D  DECEEASED BELOW CONTROL



1L

CHI-SQUARE TEST OF THE DEaTH INDEX - QUINTOZERT (PINB)

WEEK VEHICLE CONTROL T4=08 1250

N N DEATH N N UEATH

wN1l PRG INDEX CHISQ o0l PkG  INDEX
1 i 28 v35 0.00 T 24 24
2 T 26 27 0,00 10 2t o 4B
3 23 «39 0,00 11 25 TS
L] 2 27 «07 .00 12 3 «36
S 9 24 238 0.90 % 19 "7
L] 15 24 +53 0.00 & 23 .26
7 8 30 «27 0.00 10 a7 « 37
8 12 27 shd d.00 13 20 .3

*  ESIGNIFICANT AT P LT 0.05
*s SIGNIFICANT AT P LT 0.01
D  DECREASED BELOW CONTROL

MG/KG

cHIsSa

Tabie &L

1 DEGREE OF FAEEDQOM

T4=N8 2500 mG/KG

N N
wol PRS

DEATH
INDER

MULTIPLE TREATMENT

Y
1,35
00
Soba ¥
w12
#,9] *D

w31

1o 3o
9 22
6 26
& 30

13 28
a8 26

1+ 27
L P

«33
b}
«23
«20
b
231
»52
«29

(L ¥ 1)

«01
51
82
«97
ola
J.B&*D
2.81
49

S000

G ARG

ta=0H
N N
=D PRG
g 31
e 26
L 29
7 24
12 33
l2 36
10 28
12 3o

DEAT™
INDE2

29
08
38
25
+39
«33
36
k0

CrlSh

«07
2,1%
D8
i 96
«02
3.84 18]
21

TFw

]
Nl P

2%
26
29

10
10

11

M
NG

23
a1
a2
27
Jo
27
27
26

WP RAIKG

DEATH

INDFX  CHISQ
W86 13,27 &2
L8 D& 26 Mk
«TA 7,05 *%
P L] 3.07
3% «00
« ¥ 7 2.3%
«33 N7
« 3R N3



¥4

sEEX LORTROL

P L e e T L L L o e T Ll L P R S L

1 13/
H 74
3 S
4 24
5 14/
L] 21/
? k[
8 19/

&  S1GWNIFICANT
*% SIGNIFICANT
D DBECREASED BELOW CONTRCL

3i9=
I3
Z45a
Y99
27au
3g2=
Jats

292

04
03
Ty
« 0]
08
207
09

s0?

Toapf

11/
127
13
18/
o/

as
117
1}

AT P LT 0.0%
AT P LT 0.0l

YNMBER OF DEAD IMPLANTS PER TOTAL IMPLANTS - QUINTOIEWET

1250 #8/RG
349 L0203
222z .08
296r L0
32 LG4 aw
2lén 05
2a8Ta  ,02=)
287s  JUb
ISax LG5

Table 45

T4=08 2500 MG/XG

LPNEY

T4=08 B3040 osKhG

MULT [PLE TREATMENT

124
15/
T/
T/
217
9
16/
10/

338
235s
326=
LT
a2
291=
292s
334=

0%
«0&
«yd *D
02
le
«U3 &p
« 05

Iz

174
157
1or
167
lbs
20

tas

361e
259
Sy
M=
ATes
AD0=
302:

33a*

«03
02
v Oh
+ 034

08
«07

Y1)

TFe

e e

[T 74
T/
ars
1/
22/
177
11/

1)/

»2 MG/KE
Jtex 20
2932  J28*
3afiz o€
266 L O8
I56= 06
773z 06
k1.0 TS L
3223 .02



wEEK

]
(]

- W

-

CHI-SQUARE TEST OF TRE FERTILITY INDEX - PRORATE
1 DEGREE OF FREEDOM

Table 46

VEH[CLE CONTHUL Tasda & HE NG Th=tan LD o/ Ta=lu 20 LIVES N TLM «& MG/KRG

W N FERT, W N FERT, # N FERT, & N FERT, N & FERT,

PRG MTD INDEX CHIS4 PR MTD  INDEX CWIby PRG ATy INDER Cnl3Q PHG WTU IMDEXR ChiSW PHG MTL IKRDEX CHIS

MULTIPLE THEATMENT

23 a0 +57 0,00 24 4D W57 » U 21 M0 52 +45 FIR Y o850 V.00 29 40 12 1.37
27 29 «569 0,00 T 75 <10 29 a0 57 12 29 &0 T2 W01 27 av W69 L0
26 40 J45 00D 26 0 .65 LUS 26 40 +&0 L5 31 &b LT .94 32 &0 80 1,87
21 a0 6T 0,00 26 40 L% 0,00 26 0 «65  0,U0 2 &0 B0 1,03 27 w0 67 08
29 &0 J2 0,00 Y .53 31 27 av a7 Us kR Y « 77 07 30 a0 «75 0,00
29 ad .72 0,00 2% &0 03 91 26 Ay 268 .23 33 w0 B2 ) 2! 3s . T1 01
2% &0 72 0.00 30 s « 715 Devl 2% &0 T2 [yl ELEERT «88 L+95 27 4k « 75 lh
32 w0 «80 0«00 26 &p «05 127 29 a0 72 L 30 »v + 75 «0? 2b 4o « T2 .26
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Table 47

AVERAGE 1MPLANTE PER PREGNANT FEMALF - PROAATE

wlkx LOh ROL Ty=d 5 nesnS
1 265/ 23a]l.%2 2sl/s Z¥njl.epr
e 303r 2T=il. M Azes il 0t
3 2e8s 26=10,31 2997 20s11,.%0»1
4 2887 2Tel0,47 2wls 20a11,19
S 334/ 2%el1,52 ETH,  2wx)1,12
& 32V 2%all,le 0%/ 29x12,20a1
T 2235 29%all,.ls J3es ell.20
B 3837 3A2.]l.9] 3/ Re=id-lE

= SIONIFICANT AT P 0T 0.05
o8 S{GNIFICANT AT P LT 0,01

I TMCREASED ABOVE COKYROL

Ta=04 13 nG/AG Ta=0as 20 Ma/KG TEM .2 MG/KD
ML TIPLE TREATHENT
22Lks 21m10.92* 2059/ 24m]1,21 3lé/ 29=210.90
2557 23In]1) 09 37y 29=10,5%9 2937 2ET=10,8%
2972 EemlD, 7] 3ais Il3ii 00 347 3I2=210,07
2117 towll,us 3537 32=11,03 2667 27= 9,85
32/ 2Tl o0 Jo9r 3Ilwll, 90 A5e¢/ 30=1l,.87
2967 2es11,2% 3897 23al1,719 2737 2Tal0,11
317/ 29mivevd 077 3I5all.ed 367 2T=lle33
3357 2991155 J2&/  I0=L0ed0F 3z2/ 20%)2.38
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Takle 4B

AVERAGE DEAD IMPLANTS PER PREGNANT FEMALE -~ PHORATE

wkEr CONTROL Thmus 5 NG/KG fe=0f 1V MGG te=De 20 M/ Rl Tem 2 MGIKS

-—— - P LT L DL L L e L L L] - - e

MULTIFLE THEATHMENT

1l ar 23z W¥5 97 23m L 39 lo7 2lx a8 Ir 24= .13 62/ 29z 2414 2t
K 117 2T= sl 16/ 30= 53 a7 23 )7 112 29% 99 Tlrs 275 2,85 s
3 16/ 2ba 62 137 263 %0 127 24z 98 1%/ 31 a8 BT/ Jam 2,72
& l&s 2Te 59 15/ 24w 598 267 26 1,90 12/ 323 38 117 27z ,a])
-] 157 29= %2 13/ 2% _»2 1y 272 ,«} 137 = 42 227 o= 73
& 9/ 29 3} 13/ 282 52 1 2e8s 27 7 3= 2] 17/ 21a L83
7 2ls 293 M2 137 0= M) &y 29 1o ¥/ M= 20%D 117 2T= .4l
8 13/ 32=s s} 10/ 26s 38 267/ 292 90 11/ 30s 37 117 28x &2

* SIGNIFICANT AT ¥ LT 0.05
43 SIGMIFECANT AT F LT V.01
D  DECREASED BELOW CONTROL



14

Table 49

CHI-SQUARE TEST OF TUE DEATH INDIX - PHORATE
} DEGREE OF FREED N

utkx $ESLCLE CONTRiR Foryn G /D Ta=da ] G/ K Ta=36a 240 Miz b TE™ of MGIXKT

A R A T A - - - A kB

~ M DEATH h he CEAT= L] N DEAT™ N M DEATH L} N RDEATH
whl PRn  INOEX  THiSe wil PNG  INDEX  CHISG wol PRG  INDEX CnisSe sl PR IMUER CHiS54 wDl PnG  INOEL CHTSQU

- - ——— Ly _— sww - - - - - e - _————- —————— - we - ama-

WULTIPLE TREATMENT

} 8 23 35 vl 00 . 23 o5 210 7 a1 .23 VS 2 2 «08 3445 2% ¢9 'BE  J2.49 %k
2 9 27 .33 ¢,c0 13 30 3 ) 2 23 .09 3,07 13 29 45 »37 26 47 96 20,7V R
318 2w .38 0,00 Y e .27 3% 12 2 .50 i® 10 M L2 JOn 2% a2 T8 T a8
& 11 27 41 5,00 14 2o 2 +03 15 2o o 56 72 11 M 1Y .08 8 g7 30 A2
5 11 29 38 v 00 e 25 .48 o22 T a2t 226 Y Bl 31 3% 00 10 a0 ] ) »91
L 3 24 28 0,00 w25 40 Y T 2s +27 Y . X1 .21 .08 0 e? .37 22
T 12 28 o1 0,30 Y 3 30 ] 15 29 %2 1) » 3% TR YR Y LU Y | k| W2
& .l 32 - T S T ¥ 26 W35 -u7 v 29 48 1 5 30 »27 ols ¢ ¢b .38 L 00

* ESIGWIFICANT AT P LT 0.05
&% SIGNIFICANT AT P LT 0.01
D DRECEEASED BELOW CONTROL



i

wEEK

N e

»

@ ~ o W

*s SIGNIFLCANT

D

CUnTROL Ta=04 S L1 )
8/ 265 L03 B/ 24lm  LU%

117 20Ss 04 les A28z 05

167 280e .00 137 299= .04

167 288w Lpb 18/ 291n  .0%

157 318z 04 137 278x .05

9/ 323z L03 13/ duds 0w
2ls 323 07 137 336= 04

13/ 38ls  L03 L9/ 31l%=  L03

SIGNIFICANT AT P LT 0.05

AT P LT 0.01
DECREASED BELOW CONTROL

Ta=h

Tabla

10

N

Mo/ KG

mmaa tosswwss

MULTIFLE THEATHMENT

v/
LYy
127
2/
|3 ¥4
1/
2eés

-1 74

221=
205=
257z
eTin
dla=
29%=2
3NT=

3302

e
o it
7

L

NUMBER OF DEAD IMPLANTS PER TOTAL IMPLANTS - PACRATE

Tu=0a 20 Mu/RD lem
37 2v9®  L01¥D
LTy 0T= 06
157 Jsl=z 0%
127 353= .33
137 3e9% L0
Ts dgo= 02
T/ #QT= Q24D
11/ 324s 0}

v2 MGIRG
62/ dléz .20 +*
TT/ 293= 26 *%
87/ 4Bz 25
117 266z Lp4
227 IBax 06
175 2732 .06
117 306 0
117 322« ,L03



Table 51

DNA REPAIR SYNTHES1S8 ASSAY OF Monocrotophos

(dpm/ug DHA)
Monocrotophds (M) 480 (M)

0 10~7 104 10-% 1074 10~ 10-8

Samplo 1 65" 46 3l 54 70 64 1384
2 35 42 o* 46 46 86 1273

3 39 39 25 40 36 69 1308

4 34 3 25 a0 40 51 975

5 30 26 46 53 64 64 972

6 20 -t -t -t 37 92 1135

Mean 32 a8 a2 47 50 71 1169
SD 7 7 10 7 14 15 188
SE 6 3 5 3 3 6 69

#*
Sample deleted from calculations because of low DNA value.

' Only five samples used.

Cell culture and exporimental conditions

T-25 flask cultures of passpge 24 WI-38 cells wore initiated in medium con-
taining L0% serum. The wmadium was replaced with medium containing 0.5%
sorum on day 5 followilng initiation and subgsequently om days 11 and 15.
Tho assay was conducted on day 22.

Hydroxyurea (10°?M) preincubation = 1 hour.

Compound expesure tisme = 3 hours.

Mi~TdR added with compound.

*H-TdR incorporation = 1 pCi/ml (S.A. = 6.7 Ci/mmole), 3 hours.

Postincorporation incubation = medium containing TdR, 3/4 hour.

Cells wers removed with IN NaOH, 1 minute, 70°C.

DHA was extranted by the PCA-hydrolysis procedure and measured following
reaclion with diphenylasine.

Nepratlve contrel and cowmpound solvent = 0.5% Et(H.
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Tahle 52

DNA REPAIR SYNTHESIS ASSAY OF Monocrotophos
WITH METABOLIC ACTIVATION

(dpm/pg DNA)
Monocrotophos (M) DMN (M)
0 10-* 10-2 10-2 5 x 10°%
Sample 1 55 67 43 a7 206
2 54 66 48 84 220
3 52 43 52 82 223
Mean 54 59 418 B4 216
8D . 2 14 4 2 9
SE 1 8 2 1 5

Cell culture and experimental conditions

T-25 flask culfures of passage 24 WI-38 cells were initiated in medium
containing 10% serum. The mediuw was replaced with medium contain-
ing 0.5% serum on day 4 fellowing initiation and subsequently on
day 10. The assay was conducted on day 16.

Hydroxyurea (10~2M) preincubation = 1 hour.

Compound exposure time = 1 hour, with the 9,000 g fraction of a mouse
liver homocgena.e.

-TdR added with compound.

SH-TdR incorporation = 1 pCi/ml (S.A. = 6.7 Ci/mmole), 4 hours.

Postincorporation incubation = medium containing TdR, } hour.

Cells were removed with 1N NaOH, 10 minutes, 22°C.

DNA was extracted by the PCA-hydrolysis procedure and measured follow-
ing reaction with diphenylamine.

Negative control and compound solvent = 0.5% EtOH.
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Table 53

DNA REFAIR SYNTHESIS TESTING

OF BROMACIL
(dpm/ug DNA)
Bromacil (M) 4NQ0 (M)
_o* 1007 1008 1075 aocdt o 1073F 3073
Sample

i 195 207 201 248 148 129 2670
2 133 212 215 178 144 137 2850
3 212 156 121 179 152 105 2688
4 230 187 218 231 204 107 2702
5 217 182 184 240 144 80 2438
6 298 251 220 178 200 74 2662
Mean 218 199 193 209 165 87 2668
sSD 48 32 38 34 28 50 134
SE 19 13 15 14 12 20 55

* Negative control and compound selvent = 0.5% DMSO.

t Slight precipitate observed at 10~3 M and 10~% M

80



Table 54

DNA REPAIR SYNTHESIS ASSAY OF BROMACIL
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Bromacil (M) DMN_ (M)
0 1007  10°% 105 10~" 107 5 %1072
Sample
1 113 191 91 102 120 161 400
2 102 112 117 102 110 178 397
3 141 174 110 102 149 131 -—-*
4 158 189 82 91 135 185 529
5 218 152 104 176 167 141 645
6 136 170 96 190 165 133 448
Mean 145 165 100 119 141 155 484
SD 41 30 13 37 23 24 105
SE 17 12 5 15 9 10 50

* qample lost.
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Sampleo 1
2
3
4
5
6

Mean

Sp

8E

DNA REPAIR SYNTHEBIS ASSAY

Table 55

OF CAQODYLIC ACID

*

Negative control and compound solvent = 0,54 DMSO.

t Slight lowering of pH at 10-3 u.

¥ Sample lost.

§2

(dpm/jsg DNA)
Cacodylic Acid (i) 4ANQO (M)
0f 1007 10-* 103 10 10=?t 10-8
61 41 47 -F 31 36 1891
31 48 27 -t 27 19 1661
32 59 25 63 30 45 2418
18 a2 s 68 29 19 2245
25 29 -+ 23 23 38 1430
35 22 -~ 29 28 36 2275
34 10 3 46 28 a2 1990
15 13 10 23 3 1n 387
6 5 s 11 4 158



Table 56

DNA REPAIR SYNTHESIS ASSAY OF CACODYLIC ACID
WITH METABOLIC ACTIVATION

(dpm/pg DNA)

Cacodylic Actd (W) DN (M)

o 108 0=t _10-% 5 x 107
Sample 1 414 25 21 29 381
2 30 33 22 25 384
3 23 39 28 21 339
Mean 33 32 24 25 368
SD 11 7 4 4 25
SE 6 4 2 2 15

—r—— A e, A A

.ﬁ.
Negative control and compound solvent = 0.5% EtCH.
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Sample 1
2
3
1
]
6

Mean

sD

SE

DNA REPAIR SYNTHESLS ASSAY OF CAPTAN

Table 57

J{.
Negative control and compound solvent = 0.5% DMSO.

84

(dpu/pg DNA)
Captan (M) 4NQO( )
0 10-8 1077 10-°  10=%  10=* 1075

37 43 a 74 81 8 924
64 58 53 60 8t 6 947
76 50 68 52 57 7 1106
76 60 73 37 51 5 801
63 61 56 50 72 5 760
66 a4 86 82 65 6 834
64 51 59 59 68 6 804
14 12 16 12 1 122

6 5 7 5 0.4 50



Table 58

DNA REPAIR SYNTHESIS ASSAY OF CAPTAN
WITH METABOLIC ACTIVATION

(dpm/pg DNA)
e Coptan (@) DMN (M)
Sanple 1 30 53 89 7 _t
2 20 50 73 5 323
3 -t 48 71 5 384
Mean as 50 77 2] 353
SD 7 2 1 43
SE 5 1 0.6 31

— A Sr——— T S s A ——

i#*
Negaiive control and compound solvent = 0.5% DMSO.

T Sample lost.
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Sample 1
2
K|
4
5
6

Mean

sD

SE

Table 59

DNA REPAIR SYNTHESIS ASSAY OF CHLOROPYRIFOS

(dpa/pg/DNA)
Chloropyrifos 4ANQ0 (X)
¢ 10-? 10"%  10-% 10-4 109 105
115 2sd 282t -t 61 109 1337
1437 120 93 110 67 -t -—%
98 102 84 110 60 - 1721
72 95 64 - ¥ 52 68 1220
97 89 29 98 64 37 1208
78 - 98 85 86 79 49 1209
92 103 85 101 64 66 1339
17 15 13 11 9 31 220
7 7 6 5 4 15 o8

e —

*
Negative control and compound solvent = 0.5% DMSO.

Sawnple deleted from calculations because of low DNA value.

¥ Sample loat.
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Table 60

DNA REPAIR SYNTHESIS ASSAY OF CHLOROPYRIFOS
WITH METABCLIC ACTIVATION

(dpm/pg DMA)

e Chloropyrifos (M)~ DMN (M)_

0" 10~3 10-4 10-2 5 x 10-3
Sample 1 72 79 70 52 353
2 75 65 75 7n 349
3 55 67 63 79 384
Mean 67 70 €9 67 363
sb 10 8 6 14 18
SE 6 5 4 3 11

- ——

*
Negative control and compound solvent = 0.5% DMSO.
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Sample 1
2
3
4
5
6

Mean

sD

SE

Table 61

DEN REPAIR SYKRTHESIS ASSAY

OF DINOSED
(dpm/yg DNA)
Dinogeb (M) 4ANQO (M)
o* 10~7 10-% 10-0 1p0-4t 10-5
115 101 67 103 108 1337
142¢ 101 64 100 100 -5
96 112 54 116 79 1721
72 61 58 62 66 1220
&7 57 83 60 67 1208
78 58 73 60 76 1209
92 82 64 84 a2 1339
17 28 7 25 17 220
7 11 3 10 7 28

*
Nogative conirol and compound solvent = 0.5% DMSO.

Suggestion of precipitate at 10-% M.

¥ Sample deleted from calculations because of low DNA value.

§ Sample lost.



Sample 1
2
3

Mean

sD

SE

*

DNA REPAIR SYNTHESIS ASSAY OF DINMOSEB

Table 62

WITH METABOLIC ACTIVATION

——

0*

e e

72
75
35
a7
10

6

T v—— 2 — ke

10‘:~

(dpm/pig DNA)
_.Dinoseb (M)
1075
93 76
81 80
51 58
75 Tl
22 32
12 ri

89

Negative control and compound eolvent = 0.5% DMSO.

o e, DMN (M)
10~3 5 x 102

71 355

64 349

89 384

74 363

13 i8

8 11



Sample 1
2
3
4
5
6

Moan

8D

SE

DNA REPAIR SYNTHESIS ASSAY OF DSMA

Table 63

(dpm/pg DNA)
DSMA (M) ANQO (M)
0" 10-7  10°¢ 105  10~%*  10-° 10-5
67 51 79 86 100 62 902
58 54 67 64 155 49 1241
44 36 99 64 a5 58 1380
55 36 aoot 45 44 59 990
79 62 74 53 55 68 1087
105 32 75 107 89 69 971
68 45 79 70 80 61 1095
22 12 12 23 45 7 182
9 5 5 9 18 74

*

Negative control and compound golvent = H,0.

.l.
Sample deleted from calculations because of low DNA value.

)



Sample 1
2
3

Mean

5D

SE

DNA REPAIR SYNTHESIS ASSAY OF NSMA

Table 64

WITH METABOLIC ACTIVATION

(dpw/ug DNA)
DsMA (M)
0" 108 10-1
44 28 25
30 36 29
23 21 3z
33 29 29
11 a8 4
1

DMN_ (M)

10-2 5 X __]_.(3_'_:
38 381
36 384
28 339
34 368
25
3 15

Negative control and compound solvent = 0.5% EtOd.
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Table &5

DNA REPAIR SYNTHESIS ASSAY

OF FENTHION
(dpm/pug ONA)
Fenthion (M) 4NQO (M)

o 10-¢ 10~ 10-¢ 10-21  10-¢
Sample 1 89 65 154 37 64 2983
2 43 105 a3t 34 67 2272
3 107 83 8s 40 36 2552
4 62 46 54 63 63 4059
5 61 34 102 31 a4 1728
6 94 51 44 - 33 1893
Moan 76 64 a8 41 51 2583
S0 24 26 a4 13 15 857
SE 10 11 18 5 6 350

*
Negative control and compound solvent = 0.5% EtOH.

t Precipitate obsarved at 10~ M.
i Sample deleted from calculations because of low DNA value.

§ Sample lost.



Table %6

DNA REPAIR SYNTHESIS ASSAY OF FENTHION
WITH METABOLIC ACTIVATION

(dpu/pg DNA)

Fenthion (M) S Diey (M)

o 10-$ w071 10-3 5 x 1072
Sample 1 55 54 60 51 206
2 54 50 46 64 220
3 52 42 64 63 223
Mean 54 48 57 60 216
sD 2 6 10 7 9
SE 1 4 6 4 5

*
Negative control and compound solvent = 0.5% EtOH.
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Sample 1
2
3
4
5
&

Mcan

an

SE

DRA REPAIR SYNTHESIS ASSAY OF FOLPET

Table 67

(dpm/pug DNA)

Folpet (M) 4NQO( M)
o* 10-5 107 10%¢ 105  _10-* 10-8
37 43 63 a5 82 29 924
64 58 62 54 58 25 947
76 91 108 52 92 31 1108
76 83 91 92 65 26 801
83 107 72 70 85 a1 760
66 60 84 104 107 29 884
64 73 80 71 82 28 904
14 24 18 25 18 2 122
6 10 7 10 7 1 50

JCI—

3*
Negative control and compound solvent = 0.3% DMSO.



Table 638

DNA REPAIR SYNTHESIS ASSAY OF FOLPET
WITH METABOLIC ACTIVATION

(dpm/ug DYA)

Folpet () _ . DMN (M)

_o* 1075 7t 1073 5x1072
Sample 1 30 49 63 49 -t
2 40 54 82 40 323
3 -t 54 98 58 384
Mean 15 52 81 49 353
sD 7 3 18 9 43
SE 5 2 10 5 11

* Negative control and compound sclvent = Q,5% DMSO

f Sample lost.
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Table 69

DNA REPAIR SYNTHESIS ASSAY
OF AZINPHOS-METHYL

(dpm/pg DNA)
Azinophos-methyl (M) 4MR0 (M)
o 10-7  107¢  10-*  jo-¢ 10~ 10-%
Sample 1 102 145 99 264* 51 58 804
2 99 115 103 a9 105+ 39 924
3 77 96 71 82 55 33 629
4 97 125 100 80 85 N 856
5 85 93 -5 79 57 97 761
6 111 77 72 56 68 35 897
Mean 95 108 89 79 63 49 822
T 12 25 16 15 14 25 87
SE 5 10 7 7 6 10 36

)

‘ Negative control and compound solvent = 0.5% DMSO.

1+ Precipitate observed at 10~3 M.

+ Sample deleted from calculations because of low DNA value.

§ Sample lost.

26



Table 70

DNA REPAIR SYNTHESiS ASSAY
OF AZINPHOS-METHYL WITH METABOLIC ACTIVATION

(dpn/ug DNA)

. DN (M)

o _10-% 10=4 10-? 5 x 1072
Sample 1 30 70 75 42 -t
2 40 86 65 55 323
3 -t 78 4 54 284
Mean 35 1 60 50 333
$D 7 6 18 8 43
SE 5 3 10 4 31

#
Negative control and compound solvent = 0.5% DMSO.

t Sample lost.
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DNA REPAIR SYNTHES]S ASSAY OF MALATHION

Table 71

(dpm/ug DNA)
Malathion (M) 4NQO (M)
_o* 107 1008 103 107* 1073 1075
Sampte ‘
1 123 110 128 144 90 33 1943
2 125 11 124 78 126 3% 1626
3 106 86 130 74 67 23 1538
4 100 133 116 119 113 44 1264
5 114 116 127 132 91 39 1737
6 138 110 143 127 156 40 1651
Mean 118 111 128 112 107 35 1626
SD 14 15 9 29 3n 225
SE 6 6 4 12 13 3 92

—— e A -

* Negative control and compound solvent = 0.5% EtOH.
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8ample 1
2
3

Mean

8D

SE

Table 72

DNA REPAIR SYNIHESIS ASSAY OF MALATHION

{dpm/pg ‘DNA)

Malathion (M)

85
54
52
54

10-% 1074
48 46
49 52
62 55
53 51

- T

WITH METABOLIC ACTIVATION

—— DMN (M)
10~? 5 x 10-%
38 206
48 220
7 223
41 216

9
5

+*
Negative control and compound solvent = 0.55 EtOH.
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Sample 1
2
3
4
5
6

Mezan

S0

SE

Table 73

DNA REPAIR SYNTHESIS ASSAY

OF METHOMYL
(dpu/pg DNA)
Methomyl (M) 4NQO (M)
_q: 10=7 10-° 10-% 10-4 10-3 10-6
135 95 116 117 126 88 1442
133 -t 133 108 116 69 1544
165 100 129 97 122 69 1518
72 98 97 115 109 69 1385
104 85 103 116 109 70 1423
103 95 93 139 130 61 -t
118 94 112 115 118 7 1462
32 6 17 14 9 9 67
13 3 7 6 4 4 30

*

Negative control and compound solvent = 0.5% DMSO.

d Sample lost.
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Table 7T

DNA REPAIR SYNTHESIS ASSAY OF METHOMYL
WITH METABOLIC ACTIVATION

(dpm/pg DNA)
Mothomyl (M) _
o o7 1ozt 07
Sample 1 44 26 22 24
2 30 25 20 25
3 23 22 26 30
Mean 33 25 23 26
sD o1 2 3
SE 6 1 2

*

Negative control and compound solvent == 0.5% EtCH.

101



Sample 1
2
3
4
5
[

Mean

SD

SE

Table 73

DNA REPAIR SYNTHESIS ASSAY

OF MONURON
(dpm/ug DNA)
Monuroa (M) 40 (M)
o 107 10 10-%  10-* _10-% 10~
135 113 86 97 83 48 1442
133 -3 03 88 72 47 1544
165 129 89 77 81 48 1518
72 - 83 78 82 49 1385
104 118 92 77 84 45 1423
103 13 110 109 85 as --F
118 123 92 87 8l 46 1462
32 8 9 14 4 67
13 4 4 6 30

i Negative control and compound solvent = 0.5% DMSO.

.r

1 Sample lost.

Precipitate observed at 10~3 M.
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Table 76

DNA REPAIR SYNTHESIS ASSAY OF MONURON

WITH METABOLIC ACTIVATION

(dpa/pg DNA)
__Monuron (M) »
o 10-% 10-4 10-?
Sample 1 20 78 81 74
2 40 88 63 74
3 -t 92 63 a8
Mean 35 86 71 79
8D 7
SE 5

*
Negative control

t Sample lost.

and coapound solvent = 0.5% DMSO.
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D (M)

5 x 1072

—r— ————

323
384
353
43
31



Sanple 1
2
3
4
5
6

Mean

sb

SE

DNA REPAIR SYNTHESIS ASSAY OF MSMA

Table 77

(dpm/pg DNA)
‘MeMA (M) 40 (M)
0" 107 10  10-%  10-* 10~ 10°°
67 38 108 60 23 68 902
58 84 93 53 52 30 1241
44 114 68 61 66 61 1380
55 23s’ 80 63 86 67 200
79 75 66 75 48 60 1087
105 53 - 30 59 75 971
68 73 7 60 64 62 1095
22 20 23 9 16 12 182
9 13 9 4 ' q 5 74

3+
Negative control and compound solvenit = Hj 0.

1 Sample deleted fromw calculations because of low DNA value.

¥ Sample loat.
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Table 78

DNA REPAIR SYNTHESIS ASSAY OF MSMA

WITH NETABOLIC ACTIVATION

(dpm/pug DNA)
MSNA (M)
o 1075 a0mt

Sample 1 44 27 21
2 30 25 as

3 23 21 3

Mean 33 24 30
8D 11 8
SE 6 2 5

Negative control

A MR AT T d b AT R e — —

DuN (M)

10-3 5 x 1072
92 as1
25 384
24 339
27 368
25
15

and compound solvent = 0.5% EtOH.
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Table 79

DNA REPAIR SYNTHESIS ASSAY

OF PARATHION
(dpm/ug DNA)
Parathion (M) 4NQ0 (M)
_o* 1077 1076 1075 107* 1073 1078
Sample
1 123 127 151 221 102 90 1943
2 125 129 155 129 9% 104 1626
3 106 135 135 157 83 93 1538
4 100 124 200 137 72 116 1264
5 114 137 160 155 93 102 1737
6 138 145 210 126 N 93 1651
Mean 118 133 169 154 36 100 1626
SD 14 7 29 35 13 10 228
SE 6 3 12 14 5 4 92

* Negative control and compound solvent = 0.5% EtOH.
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Table 80

DNA REPAIR SYNTHESIS ASSAY OF PARATHION
WITH METABOLIC ACTIVATION

(dpm/pg DNA)

Parathion (M) DMN (M)

o 10-% 10-4 1072 5 x 10~°
Sample 1 44 33 42 20 sl
2 30 33 a2 23 384
3 23 35 30 30 339
Mean 33 34 3B 24 ass
SD 11 1 6 25
SE 6 1 4 15

»*

Nogative control and compound solvent = 0.5% EtOH.
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Sample 1
2
3
4
5
6

Mean

8D

SE

Table 81

DNA REPAIR SYNTHESIS ASSAY

OF PARATHION-METHYL

(dpm/ug DNA)

. Parathion-Methyl (u)“ 4NQ0 (M)
p* 1077 107 107%  _10-¢ 107t 107%
36 36 33 34 4 40 iy
34 38 32 55 44 23 781
86 49 28 N 53 28 782
94 56 27 52 4t 29 858
53 49 .35 43 40 29 1296
112% 46 41 85 44 27 1103
61 46 33 50 44 28 964
28 20 6 227
13 2 8 102

*

Negative control and cqompound solvent = 0.3% BtCH.

T Precipitate observed at 10~9 M.

% Sample deleted from calculations because of low DNA value.
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Sample 1
2
3

Mean

Sp

SE

Table 82

DNA REPAIR SYNTHESIS ASSAY OF PARATHION-METHYL
WITH METABOLIC ACTIVATION
(dpm/pg DNA)

Parathion-Methyl (M)

85
54
52
54

e = g s P e ——— O ———L

1039

44
54
57
52

10-? 10-2
65 81
52 48
37 45
51 48
14
8 2

#*
Negative control and compound solvent = 0.5% EtOH.
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5 x 1072

206
220
223
216
9
5



Sample 1
2
3
4
5
8

Mean

Sb

SE

DNA REPAYR SYNTHESIS ASSAY OF QUINTOZENE (PCNB)

Table 83

(dpm/pg DNA)
_____PaB G . amo (W

0 1077 10%*  30°%  107* 1073t 1078
61 a5 33 21 27 23 1891

31 43 22 21 18 37 1681

32 44 a 23 18 19 2418

18 30 30 16 18 21 2345

25 38 27 32 23 27 1430

35 20 20 39 20 27 2275

34 35 27 23 20 26 1990

16 4 387

8 4 2 3 3 158

*®

Negative control and compound solvent = 0.3% DMSO.

t Precipitate observed at 1073 M,
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Table 84

DNA REPAIR SYNTHESIS ASSAY OF QUINTOZENE (PCNB)
WITH MRTABOLIC ACTIVATION

(dpm/pg DNA)
—— Poxs () . DMN (M) _
¥*
0 10-3 1974 1073 5x 10-9
Sample 1 72 75 95 106 3ss
2 75 79 71 72 349
3 55 84 73 49 384
Mean 67 79 80 76 363
b 10 5 13 20 18
SB 6 3 8 17 1

1

*
Negative control and compound solvent = 0.5% DMSO.
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Table 85

DNA REPAIR SYNTHESIS ASSAY OF PHORATE

(dpm/pg DRA)
Phorate (M) 410 (M)

o* 10=7 10~¢ 10-* 10™4 102+ 1078
Sample 1 26 58 38 25 27 56 ant
2 34 45 44 17 50 43 781

3 86 3] 107 23 42 55 782

4 94 26 -8 43 43 30 858

5 53 40 44 52 37 61 1205

6 12¥ 56 26 77 39 59 1103

Mean 61 43 52 39 40 35 964
sp 28 13 32 23 8 227
SE 13 5 14 9 3 102

. :
Negative coutrol and compound solvent = 0.5% EtCH.

' Precipitaté observed at 10~3 M.
% Sample deleted from calculations because of low DNA value.

§ Sample lost.
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Sample 1
2
3

Mean

SD

SE

Table 86

DNA REPAIR SYNTHESIS ASSAY OF PHORATE

¥ITH METABOLIC ACTIVATION

(dpm/ug DNA)

Phorate (M) _

55
54
52
54

*

10~3 10-4
45 43
58 41

63 39

55 41
10 2
6

—- DN (M)
10-32 5 x 10°?
37 206
a5 220
38 223
37 216

1.4 9

0.8 5

Negative control and compound solvent = 0.5% EtOd.
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Sample

(- BV, B - B Ry X

5D
SE

* Media control and compound solvent = 0,5% DMSO,

1t Sample lost.

Table 87

DNA REPAIR SYNTHESIS ASSAY

OF STMAZINE
(dpm/ug DHA)
Simazine (M) 4NQO (M)
_o* 10~? 1006 1005 107* 1003 21075
195 165 151 195 177 369 2670
153 91 171 190 193 208 2850
212 131 152 312 253 233 2688
230 138 146 290 281 165 2702
217 152 179 237 166 205 2435
298 113 213 305 161 —t 2662
218 132 169 255 205 236 2668
48 27 25 55 50 78 134
19 1 10 22 20 32 55
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DNA REPAIR SYNTHESIS AASAY OF SIMAZINE
WITH METABOLIC ACTIVATION

Table 38

(dpm/pg DNA)
Siwezine (M)

0" 10~% 10-4
Sample 1 72 57 64
2 758 98 60
3 55 64 81
Mean 67 60 62
8D 10 2
SE 6 1

L

Negative control

end ccupound solvent = 0.5% DMSO.
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— ——

59
o8
76
64
10

8

Do (M) _

5 %1072

355
348
384
353
18
11



Table 89

DEA REPAIR SYNTHESIS ASSAY

OF TRIFLURALIN

(dpm/yg DNA)
Trifluralin (M) 4NQO (M)
0" 107 10 1078 10~¢ 10~ 10-¢
Sample 1 56 42 26 53 51 71 639
2 68 29 =P 1sa? 97 123 1128
3 51 78 48 68 158 112 370
43 51 76 89 78 83 894
80 47 79 97 56 80 663
29 41 59 87 43 53 986
Mean 50 48 58 73 62 87 812
8D 13 17 22 19 28 26 222
SE 5 7 10 9 12 11 91

*

Negative control and compound solvent = 0.5% Et(H.

' Sample loat.

¥ Sample deleted from calculations because of low DHA value.
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Sample 1
2
3

Moan

sD

SE

DNA REPAIR SYNTHESIS ASSAY OF TRIFLURALIN

Table 90

WITH METABOLIC ACTIVATION

{dpm/ug DNA)

Trifluralin (M) DMN (M)

o 10-% 10-4 10~ 5 x 102
72 67 7% 31 355
75 58 64 61 349
55 74 79 -t 384
67 86 74 56 363
10 18
6 11

n -

*
Negative control end compound solvent = 0.5% DMSO.

¥ Sample loat.
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Table 91

IN VITRO ASSAYS WITH SAILMONELLA TYPHIMURIUM

Average Number of

Metabolic pg Compound Histidine-Positive Revertants/Plate
Compound Activation Added/Plate TALOOD TA1535 TAL1537 TA1538
Negative control - 95 13 8 7
+ 113 13 10 10
Positive control, 4-o-tolylazo-l-toluidine - 25 6
+ 25 183
. : uonocrotophog - 1 a7 9 10 11
= - 5 01 22 9 10
- 10 93 14 ] 13
- 50 107 23 7 10
- 100 97 13 11 9
- 500 95 17 10 7
- 1000 126 14 10 6
+ 1 101 16 14 12
+ 5 a9 20 13 12
+ 10 75 16 12 11
+ 50 79 14 10 10
+ 100 71 16 15 11
+ 500 78 19 9 15
+ 1000 113 18 10 10
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Table 91 (continued})

Average Number of

Metabolic pg Compound Histidine-Positive Revertants/Piate
Compound Activation Added/Plate _‘_I_‘a_\‘:_l._qq 1_\}3?_3_5 TAL537 TA1538
Negative control - 145 22 25 16
+ 154 25 24 30
Positive controls
p-Propiclactone - S0 1 756
AF=-2 - .05 372
2-Anthransine - 50 83
+ 50 33&
Bromacil - 1l 120 23 24 26
- 5 129 17 13 14
- 10 123 31 22 13
- 50 117 29 16 5
- 100 136 40 18 19
- 500 140 30 13 15
- 1060 101 14 [ - 11
+ 1l 113 35 21 1é
+ 5 131 28 16 20
~— * 10 157 33 21 19
T~ + S0 136 26 14 13
-~ + 100 138 30 12 15
+ 300 145 21 20 20
+ 1000 162 8 5 16
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Table 91 (continued)

Average Number of |

Metabolic ug Compound Histidine-Positive Reverggts/l’latl-:e
Compound Activation Added/Plate TA100 TA1535 TALS537. TA1538
Negative coutrol - 56 15 12 7
+ 72 14 9 15
Positive contreol, 4-o-tolylazo-o-toluidine - 25 10
+ 25 © 150
Cacodylic Acid - 1 48 17 15 5
- 5 42 15 15 11
- 10 42 12 15 8
- 50 39 18 10 8
- 100 43 22 11 S
- 500 44 15 11 9
- 1000 44 16 8 8
+ 1 69 i7 14 18
+ 5 53 15 15 8
+ 10 64 16 12 18
+ 30 50 15 11 12
+ 100 &4 18 15 19
+ 500 54 21 14 15
+ 1000 59 14 13 13

24
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Tablie 91 (continued)

Average Number of

121

Metabolic ug Compound Histjidine-Pogitive Revertants/Plate
Compound Activation Added/Plate TA100 TA1535 TA1537 TAL538
Negative coatrol - 72 i8 7 8
+ 28 14 3 25
Positive control, 4-o-tolylazo-o-toluidine - 2 3
+ 2 100
Captan - 1 211 29 2 7
- 5 532 80 5 14
- 10 822 76 0 16
- 15 820 104 4] 26
- 25 720 80 0 5
- 50 Killing Killing 0 22
+ 1 141 20 2 19
+ S 210 60 2 22
+ 10 285 113 2 26
+ 15 340 35 0 21
+ 25 330 71 0 46
+ 50 704 143 1 44
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Table 91 (continued)

Average Number of :
Metabolic pg Compound Histidine~Positive Revertants/Plate

Compound Activation Added/Plate TA100 TA1535 TAL537 TA1538
Negative control - 92 18 12 16
+ 80 16 16
Pogsitive control, 4-o-tolylszo-o-toluidine - 15
+ 168
Chloropyrifos - 1 66 20 12 22
- -] 92 22 15 28
- 10 65 14 21 . 24
- 50 88 26 15 25
- 100 67 - 20 17 22
- 500 87 17 18 17
- 1000 79 13 20 22
+ 1 67 11 15 14
+ 5 71 9 15 16
+ 10 87 11 15 20
+ 50 77 16 18 13
+ 100 77 11 14 16
+ 500 72 13 14 30
+ 1000 77 14 11 22
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Table 91 {(continued)

Average Nuamber of

Metabolic ug Compound Histidine-Positive Revertants/Plate
Compound Activation Added/Plate TA100 TA1535 TA1537 TAL538

Negative control - 97 15 i2 21

+ 80 15 16 17
Positive control, 4=-o-tolylazo=-o-toluidine - 25 . 1B

+ 25 168
Dinoseb - 1 69 12 21 15

- 5 59 12 16 14

- 10 57 17 18 20

- 50 67 17 i7 17

- 10D 82 12 18 . 15

- 500 91 7 17 19

- 1000 Killing Killing Killing Rilling

+ 1 79 13 1% 15

+ 5 82 14 18 14

+ 10 94 12 17 15

+ 50 a3 14 15 17

+ 100 a7 13 17 14

+ 500 104 12 10 7

+ 1000 Killing Killing Killing Killing

qesoutq



Table 9i (continued)

72l

Average Number of - ¢
Metabolic ug Compound Histidine-Positive Revertants/Plate
Compcund Activation Added/Plate TAL00 TAL335 TAL1537 TAL1538
Negazive control - 56 15 12 7
+ 72 14 9 L3
Positive control, 4-:-tolylazo-o-toluidine - 25 10
DSMA - ] 50 12 7 4
' - 5 56 10 10 3
- 10 51 20 10 3
- 30 66 15 11 8
- i00 7l i6 7 8
- 500 33 13 12 7
- 1000 43 12 7 9
+ 1 54 22 a 8
+ 5 85 7 .8 15
+ 10 50 16 - 3
+ 50 55 17 11 5
+ 100 50 13 9 7
+ 500 60 15 5 10
+ 1000 53 14 2 8
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Table 91 (continued)

Average Number of

Metabolic vg Compound Histidine-Positive Revertants/Plate
Compound Acrcivation Added/Plate TA100 TA1535 TA1537 TAL338

Negative control - 101 26 6 13
+ 102 26 3 24

Positive control, 4~o-tolylazo-o-toluidine - 25 13
+ 25 78

Azinphos-methyl - 1 66 39 4 10
- 5 74 22 3 11

- 10 74 23 2 9

- 50 73 30 3 11

- 100 75 49 4 10

- 500 107 30 2 10

- 1000 104 31 3 13

+ 1 76 23 1 20

+ 5 69 23 2 25

o + 10 68 24 3 28

Xy + 50 81 22 3 21

x + 100 65 24 2 19

+ 500 84 30 0 24

+ 1000 119 24 0 23

TAy3su-soyduyzy
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Table 91 {(continued)

Average Humber af

P

Metabolic ug Compound Histidine-Positive Revertants/Plate
Compound Activation Added/Plate TAl00 TAL 535 TA1537 TAL538
Negative comntrol - 94 36 10 12
+ 80 20 9 12
Positive control, 4-o-tolylazo-o-toluidine - 25 15
+ 25 168
Feathion - | 64 31 8 13
- 5 97 34 11 17
- 10 105 32 15 12
- 50 112 36 15 14
- 100 100 33 i6 i4
- 500 107 42 10 14
- 1000 90 32 6 12
+ 1 114 15 10 12
+ 5 97 17 12 10
+ 10 81 9 9 17
+ 50 90 16 12 21
+ 100 98 14 7 13
+ 500 86 22 8 10
+ 1000 a9 20 10 15

uoTyIudy
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Table 91 {continued)

Average Number of

Metabolic pg Compound Histidine-Posirive Revertants/Plate
Compound Activation  Added/Plate  TALOO  TALS35  TAl537  TAlS538
Negative control - 72 19 3 8
+ 93 15 7 20
Positive comtrol, 4-o-tolylazo-o-toluidine - 25 6
+ 25 183
Folpet - 1 127 20 7 5
- S 150 as 0 8
- 10 244 39 1 il
- 25 300 48 0 14
- 50 550 111 2 7
- 100 286 110 0 2
- 500 Killing Killing 0 Killing
- 10G0 Killing Killing 1) Rilling
+ 1 112 20 2 30
+ 3 173 51 1 26
+ 10 241 1o 5 kL
+ 25 420 70 6 36
+ 50 720 218 10 45
+ 100 532 216 3 48
+ 500 killing Killing 0 Killing
+ 1000 FKilling Killing 0 Rilling

3adyog
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Table 91 {(continued)

Average Number of L
Metabolic ug Compound Histidine-Positive Revertants/Plate
Compnund Activation Added/Plate TALDQ TA1535 TAL1537 TAL538

Negative control - 89 H 8 7
+ 92 10 10 7

Pogitive control, 4~c-tolylazo-p-toluidine - 25 ]
+ 25 183

Malzthion - 1 54 8 11 3
- 5 48 7 12 3

- 10 85 7 10 5

- 50 99 8 6 7

- 100 81 7 7 5

- 500 82 12 5 ?

- 1000 61 10 7 4

+ 1 65 5 6 9

+ 5 61 6 8 5

+ 10 99 9 7 4

+ 50 92 8 ? 6

+ 100 75 9 6 5

+ 500 920 8 12 4

+ 1000 66 7 10 4
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Table 91 {continued)

Average Number of

Metabolic ug Compound Histidine-Positive Revertants/Plate
Conmpound Activation Added/Plate TA10G TA1535 TAL337 TAL518
Negative control - 128 18 33 17
+ 149 14 20 22
Pogitive contrel, 4-o-tolylazo-o-toluidine - 25 17
+ 25 206
Methomyl - 1 123 19 28 14
- 5 i12 20 35 10
- 10 98 16 28 18
- 50 109 i8 27 14
- 100 110 21 34 24
- 500 119 17 23 26
- it0o0 105 13 24 21
+ H 145 12 18 15
+ 5 115 10 i8 15
+ 10 126 12 21 13
+ 50 129 10 19 20
+ 100 132 13 20 19
+ 500 133 10 20 18
+ 1000 122 14 24 14
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Table 91 (continued)

Average Number of

Metabolic wg Compound Histidine-Positive Revertants/Plate
Compound Activation Added/Plate TA1Q0 TAl535 TALS37 TA1538
Regative control - 128 17 1?7 17
+ 149 12 15 22
Positive comtrol, &-o-rolylazo-o-toluidine - 25 6
+ 25 177
Monuron - 1 126 15 15 19
- S . 98 24 12 18
- 10 108 17 12 22
- 50 122 ig il 21
- 100 114 19 15 29
- 500 122 20 18 29
- 1000 125 22 14 19
+ 1 125 10 15 21
+ S 142 13 15 15
+ 10 119 17 13 18
+ 50 116 15 19 21
+ 100 108 15 i6 19
+ 500 104 15 15 12
+ 1000 123 11 15 17
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Table 91 (countinued)

Average Number of

Metabolice ug Compound Histidine-Positive Revertants/Plate
Compound Activation Added/Plate TAL0Q0 TA1535 TAl537 TAL538
Negative control - 56 15 12 7
+ 72 14 9 15
Positive control, 4=-o-tolylazo-o-toluidine - 25 10
+ 25 250
MSMA - 1 79 15 7 6
- 5 69 15 13 4
- 10 62 14 i1 6
- 50 52 17 11 6
- 100 41 15 12 7
- 500 53 17 8 ]
- 1300 48 13 12 5
+ 1 79 11 11 10
+ 5 64 15 8 10
+ H 65 7 10 S
+ 50 67 7 14 7
+ 100 53 12 8 8
+ 500 66 14 7 8
+ 1000 68 10 10 10

VHSH
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Table 91 {(coutinued)

Average Number of

Metabolic ug Compound Hisridine-Positive Revertants/Plate
Compound Activation ~ A4dded/Plate TAIOQQ TA1535 TALS537 TA1538
Negative control - 95 19 6 6
+ 114 21 13 7
Pogitive control, 4-o-tolylazo-o-toluidine - 25 [
+ 25 177
Parathior - 1 94 12 7 8
- 5 138 12 7 7
- 10 85 13 4 7
- 50 98 13 4 8
- 100 87 15 4 6
- 500 110 i3 4 8
- 1000 107 14 3 13
+ 1 56 11 12 15
+ 5 15 16 7 15
+ 10 69 i4 5 19
+ 50 76 14 6 8
+ 100 83 17 7 5
+ 500 105 15 8 9
+ 1000 103 12 6 12
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Table 91 (continued)

Average Number of

SET

Metabolic ug Compound Histidine-Positive Revertants/Plate
Compound Activation Added/Plate TAL1Q0 TAL535 TAL537 TAL1538
Negative control - 96 15 8 8
+ 118 17 11 1]
Positive control, 4-o=-tolylazo-o~toluidine - 25 &
+ 25 177
Phorate - 1 70 17 8 16
- 5 €5 15 8 11
- H 85 17 7 31
- 50 65 17 5 8
- 100 72 11 7 9
- 500 70 14 6 6
- 1000 58 14 7 9
+ i 101 14 11 15
+ 5 103 11 8 10
+ 10 79 13 10 12
+ 50 a9 15 9 11
+ 100 79 15 6 7
+ 500 59 16 ] 1
+ 1000 70 19 8 5
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Table 91 (continued)

Average Number‘of*

' Metabolic +g Compound Histidine-Positive Revertants/Plare
Compound Activation Added/Plate TAL100 TAL535 TAL537 TA1538

Negative control - 98 10 8 25
, . + 106 7 8 26

Fositive controly 4=o~tolylazo-o-toluidine - 25 22
-+ 25 266

Simazine - 1 83 ? 15 22
- 5 72 5 10 20

- 10 73 7 20 20

- 30 87 7 10 22

- 100 8s 8 12 17

- 500 71 3 7 25

- 1000 69 4 11 22

+ 1 B4 9 11 22

+ 5 90 4 11 22

+ 10 a2 8 16 15

+ 50 583 9 9 14

+ 100 87 8 11 15

+ 500 89 4 16 15

+ 1000 120 2 10 18
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Table 91 (concluded)

Average Number of

Metabolic ug Compound Histidine-Posicive Revertants/Plate
Compound Activation Added/Plate TA100 TAL535 TALS537 TALS38
Negative control - 96 15 17 14
+ a0 15 20 8
Positive control, 4-o-tolylazo-o-toluildine - 25 15
+ 25 168
Trifluralin - 1 73 11 i8 i5
- 5 81 12 24 14
- i0 74 16 29 14
- 50 923 19 23 16
- 100 86 18 25 15
- 500 76 18 22 11
- 1000 95 13 18 15
+ 1 72 10 13 9
+ 5 80 i3 16 9
+ 10 78 14 18 14
+ 50 90 13 14 13
+ 100 81 8 16 15
+ 500 79 12 13 1%
+ 1000 81 12 15 10
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Table 92

RESULTS OF ASSAYS WITH ESCHERICHIA COLL WP2

Metabolic pg of Compound  Aversge Kumber of Tryptophan-.
Compound Activation Added per Plate Positive Revertants per Plate

Negative contrel - 63
; 73
Positive control, - 0.05 204
AF-2 + 0.05 220
Moncrotophos - 1 . 89
- 10 83
- 50 76
- - 100 77
2 - 500 6t
- 1000 70
+ % 90
+ 19 88
+ 50 ' 76
+ 100 73
+ 500 75
+ 1000 95
Bromacil - i 65
- 10 74
- 50 71
- 100 70
- 500 70

- 1000 87 -~

10 73

100 70

++++++
8
[+
L+

1000 71
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Table 92 (continued)

Metabolic wg of Compound Average Number of Tryptophan-
Compound Activation Added per Plate Positive Revertants per Plate
Cacodylic Acid - 1 111
= 10 102
- 50 89
- 100 82
- 500 91
- 1000 8s
+ 1 95
+ 10 76
+ 50 79
+ i00 89
+ 500 81
+ 1000 85
Captan - 1 124
= 5 381
= 10 733
= 15 1358
= 25 1755
= 50 2600
+ 1 89
+ 5 182
+ 10 423
+ 15 699
+ 25 955
+ 50 1712
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Table 92 (continued)

wecabolic ug of Conpound Average Rumber of ';'::yptophan-
Compournd Activation Added per llate Pogitive Revertants pey: Prlhte
Chloropyrifos - 1 57
- 10 57
- 50 49
= 100 71
= 500 52
- 1000 ° 42
+ 1 60
+ 10 73
+ 50 53
+ 100 49
+ 500 61
+ 1000 49
Dincaeb” - 1 64
- 10 73
- 5Q° 58" -
= 100 55
- 500 44
= 1000 Toxic
+ 1 73
+ 10 69
+ 50 63
+ 100 65
+ 500 49
+ 1000 Toxic
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Table 92 (continued)

Metabolie vg of Compound Average Number of Tryptophan-
Compound Activation Added per Plate Positive Revertants per Plate
DSMA - 1 86
- 10 81
- 50 67
- 100 68
- 500 68
- 1000 71
+ 1 69
+ 10 ! 62
+ 50 67
+ 100 73
+ 500 81
¥+ 1000 79
Fenthion - 1 59
- 10 63
- 50 62
- 100 S6
- 500 70
- 1000 71

++ 4+ 4+ ++
w
o
on
A |
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Table 92 {continued)

Metabolic g of Compound Average lumbei"'q':! '"Tryp¥bphans C $fu @
Compound Activation Added pér Plate Positive Reveftuntd ‘per PYate .t
Folpet - 1 65
- 5 162
- 10 170
- 25 424
- 50 720
- 100 1260
+ 1 74
+ 5 167
+ 10 202
+ 25 200
+ 50 1680
+ 100 1880
Azinphos-pethyl - 1 92
- 10 a7
- 50 a3
- 100 89
- 500 68
- 1000 88
+ 1 83
+ 10 74
+ 50 87
+ 100 86
+ 500 73
+ 1000 79
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Table 92 (continued)

Metabolic ug of Compound  Average Number of Tryptophan-
Compound Activation Added per Plate Positive Revertants per Plate

Malathion - 1 62
10 54

- 50 60

- 100 60

- 500 54

- 1000 48

+ 1 58

+ 10 50

+ 50 55

+ 100 59

+ 500 75

+ 1000 64

Methomyl - 1 61
- 10 76

- 30 83

- 100 37

- 500 68

- 1000 7l

+ 1 70

+ 10 al

+ 50 78

+ 100 83

+ 500 63

+ 1000 74



Table 92 (continued)

741

Metabolic vg of Compound Average Number of Tryptophan~
Compound Activation Added per Plate Positive Revertants per Plate
Momuron - 1 72
- 10 68
- 50 57
- 100 63
- 500 &5
- 10600 63
+ 1 60
+ 10 '59
+ 50 47
+ 100 71
+ 500 50
+ 1000 61
P MSMA - 1 55
- 10 64
= 50 57
- 100 76
- 500 60
- 1000 63
+ 1 S5
+ 10 71
+ 50 73
+ 100 71
+ 500 61
+ 1000 72



Table 92 (continued)

SHl

Metabolic g of Compound Average Wumber of Tryptophan-
Compound Activation Added per Plate Positive Revertants per Plate
Parathion - 1 711
- 10 64
- 50 66
- 100 70
- 500 64
- 1000 64
+ 1 69
+ 10 53
+ 50 76
+ 100 57
+ 500 72
+ 1000 66
Parathion-methyl - 1 53
- 10 56
- 50 60
- 100 68
- 500 63
- 1000 52
* 1 64
+ 10 83
+ 50 60
+ 100 65
+ 500 53
+ 1000 71



Table 92 (continued)

991

Metabolic ug of Compound Average-Number of Tryptophan-
Compound Activation Added per Plate Positive Revertants.per Plate. -

intozene (PCNB) - 1 54
e ( - 10 g
- 50 70

- 100 60

- 500 57

- 1000 62

+ 1 78

+ 10 67

+ 50 54

+ 100 57

+ 500 59

+ 1000 62

Phorate - i 63
- 10 64

- 50 63

- 100 49

- 300 71

- 1000 60

+ 1 78

+ 10 86

+ 50 83

+ 100 713

+ 500 90

+ 1000 70



Table 92 {concluded)

irl

Metabolic ug of Compound Average Number of Tryptophan-
Compound Activation Added per Plate Positive Revertunis per Plats
Simazine - 1 55
- 10 51
- 50 73
- 100 54
- 500 54
- 1000 53
+ 1 64
-+ 10 66
+ 50 72
+ 160 36
+ 500 7l
+ 1000 83
Trifluralin - 1 75
- 10 73
- 50 81
- 100 86
- 500 69
- 1000 60
+ 1 58
+ 10 63
+ 50 63
+ 100 65
+ 500 70
+ 1000 70
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L3

Compound

Pgsitive control,
1-phe¢yL43,?fn_
diméchyltriazene

Negative control,
chlcramphenacol

Monocrotophos
Bromacil
Cacodylic acid
Cantan
Chlozopyrifos
Dinoseb

DMSA

Fenthion

Folpet

Azinphos-methyl

Table 93

MICROBIAL INHIBITION IN ESCHERICHIA COLT AND BACILLJS SUBTILIS

Diameter of Zone of Inhibition (mm)

g of Compound E. coli B. subtilis
Added to Disc w3110 p3478 H17 mé4 5
1.0 37 52 . 40 ) 61
0.03 34.5 34 : 3z _ 3
1 6 & € 6
1.0 8.5 6.5 6.5 6.5
i ] 6 6 6
0.1 6.5 11 9 19
2.5 6 10 6 11
1 10 17 8.5 11
1 6 6 6 6
1 6 6 6 6
0.1 6.5 10 £.5 7.5
1 6 6 6 6
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Table 93 (concluded)

Diameter of Zone of Inhibition (ma)

mg of Compound E. coli

Compound Added to Disc W31l10 p3478
Malathion 1l 6 ]
Methomyl 1 6 6
Monuron 1 6 6
MSMA 1 6 6
Parathion 1 6 6
Parathion-methyl 1 6 6
Quintozene (PCNB) 1 6 6
Phorate 1 6 6
Simazine 1 6 6
Trifluralin 1 6 6

B. subtilis
H17 ma >
6 6
& 6
6 6
6 )
6 6
6 6
6 6
6 6
6 6
6 6
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Table 94

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D} - MONOCROICPHOS

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 107
Compound Activation {w/v or v/v) {x 10=7) Control .. {x 10~?) Survivors
EXPERIMENT 1
Negative control - 5,7 100 4,5 7.9
+ 5.8 100 - 405 7 .3
Positive control - . S$.8 102 1,65 2,845
1,2,3,4-Diepoxybutane + . 4.8 79 1,435 3,120
Monocrotophos - 5.7 100 44 77.2
+ 4.7 81 30 63.8
EXPERIMENT 2
Negative contyol - 9.1 100 8.8
+ B.6 100 9.8 11.0
Monocrotophos - 6,3 69 26 41,2
+ 4.8 58 40 83.3
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Table 83

IN VITRO ASSAYS WITR SACCRARCMYCES CEREVISIAE D3 - HROMACIL

Percent Survivors Mitotic Recoabinants
Metabolic Concentration Cells/ml  Percenot of per ml per 10°
Compound Activation (w/v or v/v] {210 7) Control fx 10 3) survivora
EXPERIMENT 1
Negative control - 4.8 100 3 6.3
+ 4.7 100 3 6.4
Positive conirol
1,2,3,4-Diepoxybutane - 0.04 3.4 71 745 2191
> 0.04 3.5 74 £83 1931
Bromacil - 0,008 5.0 104 3 6.0
- 0,01 4.5 94 2 4.4
- 0.05 3.0 104 3 6.0
- 0.19 4.4 a2 b 8 2.3
- 0,50 2.0 42 1 10.90
+ 0.005 4.4 -2 5 11.4
+ 0.01 3.9 a3 3 7.7
+* 0,08 4.3 21 3 7.0
* 0.10 3.8 ax 1 2.8
+ 0.50 2.4 51 3 2.5
EXPERINENT 2
Negutive control - £.3 300 11.1
+ 4,2 100 3 7.}
Positive control
1,2,3,4-Dlepoxybutane - 0,04 4.5 100 870 1933
- 0,04 4.2 100 653 1558
Bromacil - G.05 5.7 128 7 12,3
- 0.10 5.4 120 3 8.3
- 0,25 5.5 122 5 2.1
- 0.50 4.9 108 1 2.0
+ 0,05 4.9 117 4 8.2
» 0.10 4.7 112 3 10.8
+ 0.25 4.8 114 8 12.5
* 0.50 4.9 117 1 2.0
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Table 96

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - CACODYLIC ACID

1 -

e . Perc-ent Survivors Mitoitic Recombinants
Metabolic Concentration Cells/ml Percent of per ml - per 107
Compound Activation (w/v or v/v) (x 10-7) Control {x 10-3) Survivors
S SR EXPERIMENT 1
Negative control - 7.4 100 7.5 10.1
‘ + 7.7 100 6.5
Cacodylic acid - S 5.6 78 20 35.7
+ 5 6.3 82 11 17.5
EXPERIMENT 2
Negative control - 7.1 100 3.5 4.9
+ 6.5 100 3 4,6
Cacodylle acid - 5 15,5 217 1,187 766

+ 5 17.58 270 1,159 662
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Table 97

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - CAPTAN

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 10°
Compound Activation {w/v or v/v) (x 10=7) Control {x 107*) Survivors
EXPERIMENT 1
Negative control - 7.1 100 2.5 4.9
+ 6.5 100 3.0 4.6
Captan - 0.003 6.0 a4 205 342
+ 0.003 8.1 140 145 i59

EXPERIMENT 2

Negative control - 7.5 100 1.8 2.0
+ 8.0 100 4 8.7
Captan - Q.003 .77 10 37 481

+ 0,003 5.1 85 58 114
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Tabla 48

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - CHLOROPYRIFOS

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml  Percent of per ml .per 10° 4
Compound Activation {%/v or v/v) (x 10°7) Control “._(k 10-3) Sutvivorsc ‘.
EXPERIMENT 1
Negative control - 7.5 100 1.5 2,0
+ 6.0 100 4 6.7
Chloropyrifos - 5 7.7 103 7 9.1
+ <] 8.0 133 16 12,5
EXPERIMERT 2
Negative control - 6,3 100 1.5 2.4
+ 7.4 100 - 4.7
Positive control, - 0.1 3.8 &0 1,045 2,750
1.2.3,4-d1epoxybutane + 0.1 5.2 70 %03 1,737
Chloropyrifos - -] 7.9 125 3 3.8

+ 5 7.4 100 10 13.5
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IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - DINOSEB

Table 99

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 10°
Compound Activation {w/v or v/v) {x 10°7) Control (x 10~} Survivors
EXPERIMENT 1
Negative control - 6.3 100 1.5 2.4
+ 7.4 100 3.5 4.7
Positive control, - 0.1 3.8 80 1,045 2,750
1,2,3,4-diepoxybutane
+ 0.1 5.2 70 203 1,737
Dinoseb - 0.2 6.2 98 14.5
+ 0.2 4.0 54 2.5
- 0.3 . 5 5 167
+ 0.3 2.4 a3z -] 20.8
EXPERIMENT 2
Negative control - 8.5 100 2.% 4.5
+ 5.2 100 2.0 3.8
Dinoseb - .1 4.4 80 3 6.8
+ . 4.0 77 10.0
- 0.2 4.1 75 8 ig2.5
+ 0.2 4,3 83 8 18.6
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Table 100

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - DSMA

Percent Survivors Mitotic Recombina s
Metabolic Concentration Cells/ml Percent of per ml per 10° -
Compound Activation (w/v or v/v) (x 10°7) Control ix 10°3%) Survivors
EXPERIMENT 1
Negative control - 7.4 100 7.5 10.1
+ 7.7 100 6.5
DSMA - 4,5 1,1 15 0
+ 4,5 5.2 88 0
EXPERIMERT 2
Negative control - 7.1 100 3.5 4.9
+ 6.5 100 4.8
DSMA - 4.7 a6 6.4
+ 3.4 82 20,6
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Table 101

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - FENTHION

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 10°
Compound Activation {w/v or v/v) (x 10~7) Control (x 10-3) Survivors
EXPERIMENT 1
Negative control - 6.3 100 1.5 2.4
+ 7.4 100 3.5 4.7
Positive coutrol, - 0.1 3.8 60 1,045 2,750
1,2,
»2,3,4-diepoxybutane + 0.1 5.2 70 903 1,737
Fenthion - 5 6.8 105 9 13.6
+ 3 7.5 101 L) 6.7
EXPERIMENT 2
Negative control - 7.5 100 1.5 2.0
+ 6,0 100 4 6,7
Fenthion - ) 7.8 104 4 8.1

+ L] 7.1 118 ] 8.5

iy . .
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Table 102

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - FOLPET

Percent Survivors ;&:totic Recombinants
Metabolic Concentyation Cells/m] Percent of ° per ml ~ “per 107 2
Compound Activation {w/v or v/v) (x 1077) Control {x 10-3) Survivors
EXPERIMENT 1
Negative control - 7.5 100 1.5 2.0
+ 6.0 100 4 6.7
+ 0 .003 3.8 63 €5 171
EXPERIMENT 2
Negative control - 6.3 100 1.5 2.3
+ 7.4 100 3.8 4.7
Folpet - 0.003 8.5 is51 89 o4

+ 0.003 2,1 123 82 20
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Tabie 103

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - AZINPHOS~-METHYL

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 107
Compound Activation (w/v or v/v) {x 10"7) Control ~(x 10-3) Survivors
EXPERIMENT 1
Negative control - 5.7 100 4.5 7.9
+ 5.8 100 4.5 7.8
Posgitive control - 0.1 5.8 102 1,850 2,845
1,2,3,4-Dlepoxybutane + 0.1 4.6 79 1,425 3,120
Azinphos-methyl - 4.5 5.3 93 18 28.3
+ 4,5 5.8 100 15 25.9
EXPERIMENT 2
Negative control - 9.1 100 8 B.8
+ 8.6 1co 2.5 1.0
Azinphos-methyl - 5 5.7 63 68 119.3
+ 5 6.2 72 80 129
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Table 104

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 ~ MALATHION

.- Percent Survivors Mitotic Recombinantg'
Metabolic Concentration Cells/ml Perceant of per ml per 10°
Compound Activation f{w/v or v/v) (x 10°7) Control {x 10=3) Survivors
EXPERIMENT 1
Negative control - 5.7 100 4,5 7.9
T - '.'.‘ fon + 5.3 100 4.5 . 7.8
Poaitive control, - 0.1 5.8 102 1,650 2,845
1,2,3,4-diepoxybutane
e poxy + 0.1 4.6 79 1,433 3,120
Malachion - 5 7.8 137 11 14.1
+ S 6.3 108 7 i1.1
EXPERIMENT 2
Negetive control - 8.1 100 8 8.8
+ 8.6 100 9.5 11.0
Malathion - 5 8.1 89 13 16.0

+ 8 7.6 a8 8 10,5
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Table 105

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - METHOMYL

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 1G*
Compound Activation {w/v or v/v) (x 1077) Control {x 10-*) Survivors

EXPERIMENT 1

Negative control - 6.6 100 4.5 6.8
+ 5.8 100 2.5 4.6
Positive control, - g.1 1.8 27 266 1,478
1,2,3,4-diepoxybutane + 0.1 1.5 20 184 1,227
Methomyl - 2,0 5.0 76 4 8.0
+ 2.0 2.7 50
- 3 .0 3 .7 56 8 21 .6
+ 3.0 4.1 76 6 14.¢
EXPERIMENT 2
+ 5.2 100 2.0 3.8
Methomyl - 3 4.7 85 13 21.9

+ 3 4.4 a5 10 22,7



Table 106

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - MONURON

Percent Survivors Mitotic Recombinants

Metabolic Concentration Cells/ml Percent of per ml per 10°
Compound __ Activation (w/v or v/v) (x 10-7) Control . _i{x 10-%®} Survivors .

o . ——

EXPERIMENT 1

Negative control - 6.6 100 4.5 6.8

+ 5.4 100 2.5 4.6
Pogitive control, - 0.1 1.8 27 266 1,478
1,2,3,4-diepoxybutane > 0.1 1.5 29 184 1,227

- Monuton - 5 3.5 53 3 8.6

& + 3.8 70 1 2.6

EXPERIMENT 2

Negative cantrol - 5.5 100 2.5 4.5

+ 5.2 100 2.0 3.8

Monuron - 3 6.9 125 2 2.9

+ 5 6.2 119 ) 14.5
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. Table 107

IN VI ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - MSMA

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 10~
Compound Activation ‘w/v or v/v) (x 1077) Control {x 10°?) Survivors
EXPERIMENT 1
Negative control - 7.4 100 7.5 10.1
+ T.7 100 S 5.5
MSMA - 5 4.3 58 1 2,3
+ .1 5.4 70 3 5.6
EXPERIMENT 2
Negative control - 7.1 100 2.5 4,9
+ 6.5 100 3 4.8
MSMA - S 4,9 69 10,2 20.8

+ 8 5.8 a9 - 10.4 17.9¢
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Table 108

IR VITRO ASSAYS WITH SACCBAROMYCES CEREVISIAE D3 - PARATHION

Percent Survivors Mitotic Recombinants
Metabolic Concentration Celils/ml Percent of per ml per 10°
Compound Activation {w/v or v/v) {x 10~7) Control {(x 10-3) Survivors
EXPERIMENT 1
Kegative control - 5.7 100 4,5 7.9
+ 5.8 100 4.5 7.8
Positive coutrel, - 0.1 5.8 102 1,650 2,845
1,2,3,4~-dtepoxybutane
+ 0.1 4.6 79 1,435 3,120
Parathion - 3 6.5 114 3 4.6
t 5,8 100 8.6
EXPERIMENT 2
Negative control - 9.1 100 8 8,8
+ 8.6 100 9.5 11,0
Parathion - 5 8.8 96 4 4,5
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Table 109

IN VITRD ASSAYS WITH SACCHAROMYCES rEREVISIAE D3 - PARATHION-METHYL

— ——

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml_ per 107
Compound Activation (w/v or v/v) (x 1077) Control {x 10-*} Survivors
EXPERIMENT 3
Negative control - 5.7 100 4.8 7.2
+ 5.8 100 4.9 7.8
Positive control, - 0.1 5.8 102 1,650 2,845
1,2,3,4-d1epoxybutane + 0.1 4.6 79 1,435 3,120
Parathion—-methyl - 5 7.7 135 18 20.8
. + 5 5.4 93 15 27.8
EXPERINENT 2
Negative control - 8.1 100 8 8.8
+ 8.6 100 8.5 11,0
Parathion-methyl - 5 7.4 81 19 28.7

+ S T.2 84 25 34.7
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Table 110

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - QUINTOZFENE (PCNB)

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 10>
Compound Activation ‘w/v or v/v) (x 1077) Control (x 10~%) Survivors
EXPERIMENT 1
Negative control - 5.7 100 4.5 7.9
+ 8.8 100 4.5 7.8
Poaitive control, - 0.1 5.8 102 1,850 2,845
2 -
1,2,3,4-d1epoxybutane + 0.1 4.6 79 1,435 3,120
Quintczene {PQNB) - 2 3.7 65 3 8.1
+ 2 4,2 T2 4 9.5
EXPERIMENT 2
Negative control - 2.1 100 8 8.8
+ 8.6 100 9,3 11.0
Quintozene {PQNB) - 1 5.8 64 4 6.9
+ 1 7.0 81 (] 10.0
- 2 6.8 75 3 4.4

+ 2 7.5 87 10 13,3
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Table 111

IK VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - PHORATE

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 10°
Compound Activation {w/v or v/v) (x 10°7) Control (x 10°3} Survivors

EXPERIMENT 1

Negative control - 2.1 100 8 8.8
+ 8.6 100 9.5 11.¢
Phorate - 5 8.7 96 9 10.3
+ 5 7.9 87 3 4.0

EXPERIMENT 2

Negative control - 8.7 100 .5 7.9
+ £.8 100 4.5 7.8
Phorate - 5 7.5 132 4 5.3

+ b 7.2 124 7 2,7
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Table 112

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - SIMAZINE

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 107
Compound Activation {w/v or v/v) {x 10°7) Control {x 10-%) Survivors
EXPERIMENT 1
Regative control - 8,6 100 4.5 6.8
. ‘ + 5.4 100 2.5 4.6
By L
_.Positive control, - 0.1 1.8 27 266 1,478
1,2,3,4-diepoxybutane + 0.1 1.8 29 184 1,227
- 3.8 58 3 7.9
+ 2.0 37 5.0
EXPERIMENT 2
' ﬁegative control - 5.5 100 2,5 4,5
+ 5,2 100 2 3.8
- 7.0 127 10.0
+ 7.0 135 5.7
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Table 113

IN VITRO ASSAYS WITH SACCHAROMYCES CEREVISIAE D3 - TRIFLURALIN

Percent Survivors Mitotic Recombinants
Metabolic Concentration Cells/ml Percent of per ml per 10°

Compound Activation {w/v or v/v) (x 10-7) Control {x 10-%) Survivors

EXPERIMENT 1

Negative control - 7.5 100 1.5 2.0
+ 6.0 100 4 6.7
Trifluralin - S 8.4 112 5 5.9
+ 5 6.0 100 2 3.3

EXPERIMENT 2

Negative control - 6.3 100 1.5 2.4
+ 7.4 100 3,5 4.7
Positive comtrol, - 0.1 3.8 60 1,045 2,750
1,2,3,4~diepoxybutane
+ 0.1 5.2 70 803 1,737
Trifluralin - 5 8.7 138 7 8.0

+ 5 8.4 114 3 3.6
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Table 114
IN VITRO MUTAGENESIS WITH SALMNELIA TYPHIMURIUM

FUMMARY DATA FOR EPA PESTICIDES
Positive Response, »; Negative Response, -

TAX00 TALS3S o TALS37 o TALS3S .
- Metabolic ., Metabolic - Metabolic . Metabolic - Metabolic _ Metabolic - Metabolic 4 MNetsbolic
Pafticide Activation Activation Activation Activation Activation Activation Activation Activation
Monocrotophos - - - - -~ - - -
Brosacil - - - - - - - -
Cagodylic Acld - - - - - - - -
Captan + + + -+ - - - -
Chlorpyrifos - - - - - - - -
Dinoseb - - - - - - - -
LEMA - - - - - - - -
Fenthion ) - - - - - - - -
Folper +* + - + - - - -
A2inphos-mathyl - - - - - - - -
Mslathloo - - - - - - - -
Mo thonyl - - - - - - - -
Monuron - - - - - - - -
MSA - - - - - - - -
Parathion - - - - - - - -
Parathion-pethyl - - - - - - - -
Quintozens {POMB)} - - - - - - - -
Phorate - - - - - - - -
Simarine - - - - - - - -

Trifluralin - - - - - - - -



APPENDIX A

MUTAGENESIS STUDIES OF PESTICIDE COMPOUNDS
MOUSE HERITABELE TRANMSLOCATION TEST

CAPTANM
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SUMMARY

SRI conducted a heritable translocation study of Captan In mice to
investigate whether heritable mutagenic events occur when the compound

1s ingested repeatedly over an extended period.

For 8 weeks, adult male mice werce administered Captan in their diet:
60 mice recelved 2500 ppm, and 61 received 5000 ppm. A contrel group
of 60 adult male mice received an untrcated diet during this time.
A positive control group containing 66 adult male mice was treated as
a control group for 4 weehs and then recelved the known mutagen tri-
ethylenemelamine (TEM) in the drinking water for 4 weeks. After
treatment, all males were bred with two virgin females cach to produce
an F, gereration, the males of which were raised to maturity. Selected

1

(200 per group) F. males were bred to three virgin females each, and

1
presumptive translocates were rebred to three additional females each.
A third breeding was conducted with selected nonbreeder and/or presump-

tive males,

Evaluation of the data on fertility, breeding, and litter size
distribution for Fo and F1 generations does not suggest the presence
of translocation heterozygotes in coutrol or Captan-treated male mice.
Data on dead implants and vebreeding did, however, suggest the presence

of translocation heterdzygotcs in the group treated with 5000 ppm Captan.

Meiotlz cell preparationg of the testes of the presumptive males
were evaluated cytogenetically. Normal meiotle chromosomes were found

in the following numbers of F. males derlved from the group specified:

8 of 8 controls, 8 of 8 from ihe 2500 ppm Captan group, 8 from the

5000 ppm Captan group, and 2 of 2 from the 5000 ppm Captan~treated group
derived from trgymaFlzfg‘Fo females. Five of 5 TEM-treated Fl males
and i of 8 from the 5060 ppm Captan~treated males showed reciprocal

tranalocations.
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The results of this study show that under the experimental procedures
employed, Captan at 5000 ppm in the diet of male mice for 8 comsecutive

weeks can produce a herltable mutagenic event in F, generation male mice.

1
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' INTRODUCTION

The FEPA 18 reviewing and evaluating the health hazard of pesticides
and of substitute candidate pesticides according to available data.
Additionally, the Agency is obtaining supplemental laboratory data.

The objective i{a to enable the EPA to selcct those chemicals that are
minimally hazardous when used according to labeling restrictions. SRT
is participating in this Substitute Chemical Program by investigating
the mutagenic potential of selected materials by in vitro and in vivo

procedures,

Captan has been shown to respond in a positive manner in Salmonella

typhimurium, Escherichia coli WP2, Saccharomyces cerevisiae, E. coli
{relative toxicity), Bacillus subtilis, WI-38 unscheduled DNA synthesis

(UDS) with metabolic activation, and Drosophila melanogaster experimeunts.

It was not positive in a mouse dominant-lethal test. Based on positive
responses im both Tier I (in vitro test) and Tifer II (Drosophila)
mutagenic studies, 1t was recommended that a heritable translocation

test (Tier III) in the mouse be conducted to further assess the mutagenic

potential of Captan.

In this study, young adult male JCR/STM mice from a closed, random-
bred colony were administered Captan in the diet for 8 weeks. After
treatment, each male was mated to two virgin females to produce an F]
generation, the males of which were raised to maturity and bred to three
virgin females each. Pregnant females were evaluated against pre-
determined selection criteria for 1dentificatlon of suspect Fl males,
which were rebred and evaluated again. Presumptive Fl males were
examined cytogenetically.

Through this procedure, a heritable mutagenic response can be
detected. Potential mutagenic effects were identified by examination
of fetusea during the widdle to later stages of gestation. Cytogenetic
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examinations were made of meiotic cell preparations of the testes from
suspect males for confirmation of findings obtained from the breeding

studics.

Reported here are the results of the heritable tramslocation

study of Captan.
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MOUSE HERITABLE TRANSLOCAT1ON TEST

Background

Human populations frequently are exposed to man-made chemicals,
often at barely detectable levels, for extended periods. To evaluate
the genetic hazards of such chemicals, a prudent approach is to study
them in mammalian systems so as to maximize detection of a mutagenic
response. The study reported here was such an investigation of Captan

for its potentlal to produce heritable genetic defects.

Chemical induction of chromesomal aberrations in the mouse is a
valuable and important experimental aid in understanding the many
genetic defects due to chromosomal anomalies }n humauns. To date,
mammalian evaluations of chemlcally induced chromosomal aberrations
have been attempted with the dominant-lethal test and cytogenetic studies
of gomatic and germinal cells. Although these procedures can provide
useful informacion, they do not measure heritable genetic effects, the
most iﬁpottant mutagenic occurrences that are permanent and transmissible,
A need exists for a method to rellably identify compounds that cause
heritable chromosomal aberrations in mammalian syatems. The mouse

translocation procedurec appears to be such a system.

A well~defined translocation test will dcmonstrate the fertllity

of an F1 male population derived from FO

Confirmation of a nonbreeder, sterile, or partially sterile responsc

males treated with a test agent.

can be obtatned by cytological examination of the germ cells from suspected
males. Steriliry and partial sterility are closely correlated with the
induction of translocation heterozygotes.

The procedure used in conducting this trapmslocation test was based
on experimental techniques described by Leonard and DeKnudt,! Cattanach
et al.,” Falconer et al.,J gnd Ggueraso:“ We mod{fied this approach,
in consultation with goverﬁpent and tndhstry sclentists actively

engaged in mutagenesls research.
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Materials and Methods

Animals

Male and female ICR/SIM mice were purchased from Simonsen Laboratories,
Gilroy, California. The F0 males were B8 to 10 weeks old. The females

used in the breeding phases were 10- to 12-week-old virgin stock.

Chemical Supply

A supply of Captan sufficient for all aspects of the experimental
program was recelved from Battelle Columbus Laboratory and FPA-RTP.
Lot number S$X-640, Chevron Chemical Company, was used for all rieatment
periods. The excess material has been placed in storage 1in case it 1s

needed for future reference.

Dosage Selection and Compound Administration

SRT and EPA staff selected the two dosage levels of Captan Lo
be used in thls experimental program. For 8 weeks, Captan was fed in
the diet at 2500 and 5000 ppm.

An appropriate amount of Captan was dissolved and/or suspended in
corn oil. Then the compound-oil concentrate waa added at a level of
3% to a finely ground commercial diet (Purina) of known cowposition.
The use of corn oi]l assured even distributlon of Captan and prevented
its stratification in an otherwise dry diet. Diets prepared at 2-week
intervals were refrigerated at 4°C until fod to the animals, The diet
was teplaced In the feed containers twice weekly to minimize the
possibility of compound loss. Body weights and food consumption were

recorded weekly during the B-week exposure period.

Reference Control

Miles 1n the reference control group were fed the Purina diet with
only corn o1l added at a level of 3%. These mice were treated in the
same manner as those in the compound test groups. Body welghts were

recorded weekiy, as was food consumption.
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Uy
Positive Control

For the positive control group, the known mutagen triethylenemelamine
(TEM) was administered in the drinking water at 0.32 mg/liter for 2 weeks
and then at ‘0.124 mg/liter for 2 weeks. TEM treatment was initiated after
the males had been on the control diet for 4 wecks. Body weights and
foed consumption were recorded weekly. TEM 13 one of the chemical
mitagens that have the demonstrated effect of inducing translocations in

the F, progeny of F_ treated males,

1 0

Genetlc Tests

After 8 weeks of treatment, the males in each trcatment group were
mated to two adult virgin females each. After 1 week, each female was
housed individually and allowed to deliver its litter. The FO nales
were discarded., All l{tters were raised to weaning age, at which time
the females were discarded. The F1 males were raised to maturity. At
maturity (10 to 12 weeks of age), 200 Fl males from each experimental

group were selected randomly and housed individually.

Three adult virgin females were housed with each Fl male for‘the
first breeding. They were examined dally for the presence of vaginal
plugs. These females were sacrificed 14 days after mating, and a
uterine analysis was performed for determination of the number of total,
live, and dead implants. Males bred to females that produced litters
fitting our criteria for presumptive classification as sterile, partially
sterile, or nonbreeder wore rebred to chree new virgin females each.

The same evaluation was made for the sccond breeding.

Our criteria for presumptive clasaification of a male as "partially

LU L) I

stecile,” "sterile,” or "nonbreeder" are:

s "Partially Sterlle" Male

g

-~ If all 3 females are pregnant, each must have 9 or fewer

live implants, with at least | having 6 or fewer live implants.

- If only 2 of 3 females are pregnaut, both must have 9 or
fewer live implants, with 1 having 6 or fewer live implants.

178



- I1f only 1 of 3 females is pregnant, this female must have

6 or fewer live implants.

e "Sterile"” Male

- None of 3 females pregnant--previously identified by preseunce
of vaginal plug.

o "Nonbreeder" Male

- None of 3 females pregnant--not previously identified by

presence of vaginal plug.

Any F, male that did not fit one of these descriptions was

1
considered "normal" and was discarded. For each F., male in the control

1
and compound-treated groups suspected of being a translocate or nonbreeder
after 2 or 3 breedings, a cytogenetic evaluation was made of melotic cell
preparations of its testes, Five males from the positive control group

were also subjected to cytogenetic evaluation.

Evaluation of Breeding Data

Fl males were identified as sterile, partlally sterile, or non-
breeders by the methods outlined above. Individual data were totaled
to give the number of observed (presumptive) translocaticns per treatment
group, using a data base of 600 to 800 females per group. Also, for an

accurate review of such findings, the F_ brecding and litter data were

thoroughly evaluated. The varlous measgred evaluated included percentage
of pregnancles, average litter size, average number of males and females,
average nuuber of males with females having zero to five or more dead
lmplants, average number of females having zero to five or more dead
implants, percentage of females with plugs, and percentage of pregnancies

with and without plugs.

Meiotic Cell Cytogenetic Studies

Cytogenetic examlnations were made of the testes of 31 F1 mice, with

the two testes from each mouse being examired separately. The procedures
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used for the cytogenetlic preparations are as follows. 002 was used

to sacrifice the mice. The testes were removed, weighed, and placed in
an isotonic solution of 2.2% sodium citrate. The tunica of each tesgtis
was puncturell to release the tubules, which were then rolled on a glass
plate to releage the cell conténts into the isotonic solution. The
resulting cell suspengion was centrifuged at 800 rvpm for 5 minutes; the
supernatant was removed, and each pellet »f cells was resuspended in

5 ml of 1% sodium citrate hypotonic and held at room temperature for

15 minutes. The cells were centrifuged again at 800 rpm for 5 minutes
and the supernatant was dlscarded. The cells were then treated with
Carnoy’s fixative (3 parts methyl alcohol and 1 part glacial acetic
acid) to give a total volume of 5 ml, and immediately centrifuged agailn
at 800 rpm for 5 minutes. Thia procedure was performed twice. Then
the cells, suspended in an appropriate amount of fixative, were dropped
onto clean, wet microscope slides and allowed to air-dry. The aslides
were stalned with 27 buffered Ciemsa for 5 minutes. Coverslips were
attached with Permount. The slides were coded to preclude bias on the

part of the scorers.
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RESULTS AND DISCUSSION

General

Table 1 presents the average body weiglits for mice in the various
groups. The body weights of the control, TEM, and 2500 ppm Captan
group were within normal limits and comparahle throughout the experiment.
The 5000 ppm Captan-treated group showed a depreased body weight for
5 weeks before demonstrating a recovery trend during Weeks 6 teo 8.
This body weight depression appeared to be due to the inability of the
male mice to acclimate to such a high level of compound in their diet.

Table 2 summarizes the average food consumption by treatment group.
Both Captan-treated groups (2500 and 5000 ppm) showed a lower average
weekly food intake than did the control and TEM-treated groups.

During the week immediately following tLhe l-week F_ generation

0
rating, one animal rack holding some females that had been mated with

the mice given 5000 ppm Captan was accidentally tipped and some cages
were spilled onto the fllor, resulting in our inability to identify
vhich males had been mated with these females. There were, however,

sufficient numbers of F1 generation males from those females that were

not traumatized to allow us to randomly select 200 Fl males for use im

subsequent F, generation breedings. In addition, we held all females

1
that had been traumatized by the tipping of the rack and maintained

them throughout the remainder of the study 1s a separate group. From

this separate group we selected 50 F, males {(aL least one per female

1

retained) for use in the F, generation breedings and evaluations.

1
EO_EERE£§EIRE
Information on the breeding performance, litter size, sex distribu-

tion, and clinical effects of the F, genecration should be Included in

0
the evaluation of tramslocation data, because it may provide valuable

refereuce data.
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Table 3 .gymmarizes the breeding and litter performance of the F0
generatlon. Nq adverse effects were observed in the control and 2500
ppm Captan groups. The two 5000 ppm Captan groups showed a reduced
pregnancy ratg; the rate for the traumatized females was 29% below that
of the controls. Litter sizes for the 5000 ppm groups were slightly
below control values. As expected, the TEM group had a reduced pregnancy

rate and a litter size 47% below the control level,

Table 4 presents litter-gize distributions of live young from the
FO generation mating. Although the distribution patterns for the control
and Captan-treated animals were within normwal ranges for our strain of
mouse, there was evident a definite pattern of decreasing litter size
and increasing variance and standard deviations between the different
experimental groups. As eunected, the TEM-treated animals showed the
classic shift toward smaller litters. Figure 1 graphically presents
the data on the F0 generation litter-size distribution.
El_ggggration

Tauble 5 summarizes breeding data from the first mating of the Fl
generation male mice. In the females mated with TEM males and with

males from the 5000 ppm Captan group of traumatized F_, mothers, there

were 10% fewer females with mating plugs and an incregsed percentage
of nonpregnant females in comparison with control values; also, these
two male groups had an increased percentage of males with no pregnant
females. Results from males in the 2500 and 5000 ppm Captan groups
were within normal limits for this strain of mouse and comparable with-

values from control males.

Litter-gize distributions of jive implants derived from the first

mating of F. generation males are presented in Table 6. Responses of

control andICaptan groups weére within normal limics and readily
comparable. The TEM group showed approximately a 13% reduction 1in
litier size. Mean litter sizes were 11.72 for the control group,
1J.73 for the 2500 ppm Captan group, 11,36 for the 5000 ppm Captan

group, 11,88 for the 5000 ppm (traumatized ¥, female} group, and

0
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10.24 for the TEM-treated group. The data on the Fl generation litter-
slze diatributlon are presented graphically in Figure 2.

Tables 7 and 8 summarize the data on dead implants per F., male

and dead implants per female, respectively, The 2500 and 5003 ppm
Captan groups showed a slight increase in total dead implants for both
pales and females at the 4, 5, and >5 levels when compared with controls.
IEM animals showed significant increases in dead implants for both males

and females.

Table 9 summarizes the breeding results by treatment of those Fl
males classified as presumptive sterile, partially sterile, or non-
breeders after three breedings. Table 10 identifies these Fl males
individually by number and treatment.

Detalls of the breeding and rebreeding data for presumptive F1
males are presented in Table 11. 1In the relerence control group, 24
of the 200 males were considered as presumptive translocates. When
rebred, 12 males remained in this clagsification. 4 third mating of
selected queationable and/or nonbreeder males reduced the number of
presumptive males to elght: 1 nonbreeder, 1 presumptive sterile, and
6 partially sterile (3 of which were questionable partially sterile).

For the TEM group, 83 of 200 F1 males were identified as presumptive
mutants after the first breeding. When rebred, 53 still met the original
criteria. A third breeding reduced this number to 493 4 continued to

be nonbreeders, 14 were presumptive sterile, and 31 were partlally sterile

(6 of which were questiomnable partially sterile).

In the 2500 ppm Captan group, 30 of 200 F1 males were identified
as presumptive mutants after the first breeding. When rebred, 11
atill met the criteria: 5 were nonbreeders, 1 was a presumptive
sterile, and 2 were partially sterile (1 cf which was questionable
partially stevile).

The 5000 ppm Captan group also had 30 of 200 Fl males identified
as presumptive mutants after the first breeding. The second mating

reduced this number to 9. After a third breeding, 8 males still met the
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original criteria: 2 were nonbreeders, 1 was a presump:ive sterile,

and 5 were partially seterile.

For the group of F1 males derived from traumatized FO females

and males tredtéd with 5000 ppm Captan, 12 of 50 Fl males were identified
as presumptive mutants after the first mating. A second breeding

reduced this number to 4 and a third breeding further reduced to 2 the
number of Fl males that still met the original criteria; both were
partially sterile, with one of them being questionable partially sterile.

The data on the F_ and F. generations' fertility, breeding, and

litter-size distributign‘as will as the data on the Fl generation's
dead implants and rebreeding show that Captan tends to induce dose-
related effecta on the reproductive performance of male mice. The data
also suggest the presence of translocation heterozygotes in the 5000 ppm

Captan group.

Review of the data on dead 1mplﬁnts, breeding, and rebreeding for
the Fl
potential for the presence of translocation heterozygo:es in 24.5%

generation of the TEM-treated group showed, as expected, the

of the Fl males.

Cytogenetic Studies

Table 12 presents the findings from the cytogenetic evaluation of

meiotic cell preparations from F, males In the Captan groups characterized

1
as nonbreeder, presumptive sterile, or partially sterile. Also, eight

control males and 5 of 49 TEM males were evaluated.
'\t

Whenever possible, 25 spermatocytes per testls were scored., The
gslides were decoded only after all scoring was completed. The results
are summarized as follows:

o All eight males examined in the control group were cyto-

genetically normal.

e The five TEM males all showed positive vreciprocal translocations.

e All eight males in the 2500 ppm Captan group were cyto-
genetically normal.

e Seven males in the 5000 ppm Captan group were cytogenetically
normal; however, the eighth male (No. 657) showed as a
positive reciprocal translocaciom.
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o The two males examined in the 5000 ppm Capran group derived
from traumatized F0 females were cytogenetically normal.

Discussion

Increased use of the translocaticon procedure has revealed that a
neaningful relationship exists between the incidence of dead implants
in F1 matings and the occurrence of a herliable translecation event.
Previous experiments at SRI and at Oak Ridye National laboratories have
demonstrated this correlatlon. The followlng paragraphs dlscuss

occurrences of dead implants in this study.

When females had a total implant count of less than six or when
all their implents were identified as dead, we generally considered
this to be a result of first breeding or of some factor other than
compound Lreatment (such as background incldence) and excluded those
females from this evaluation. Tables 13 through 17 present the total,
dead, and live implantation data for suspect translocates of the control,

the TEM group, and the three Captan groups.

The controel group (Table 13) showed a4 normal implant distributiom,
with the cxception of one F] male (No. 122) for whom the number of
implants was high. In the TEM group (Table 14), the expected increase
in dead implants and the resultant decrease in live implants occurred,
although the numbers of total implants were generally normal. This

pattern occurred during all breeding periods.

The 2500 ppm Captan group (Table 15) contained seven males in
the first breeding with females having high dead implant counts but
normal live litter size, according to the criteria. Also, ) males
showed high deaé implant counts during the first brceding, with live
implant counts fitting the criteria for partially sterile males. This
Increase in dead implant occurrence was not repeated in subsequent
breeding, and all F, males were classified as normal after the breeding

1
phases.
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Five Fl males in the 5000 ppm Captan group (Table 16) showed an
increase in dead implants during the first breeding. In the rebreeding
of these maleg, only male No. 657 continued to show the increase in
dead implants and the resultant decrease in live implants. All other
Fl males in this group had a normal distributlon of dead and live

implants for all breedings.

Table 17 presents the implant data for Fl males derived from
traumatized females in the 5000 ppm Captan group. With the exception
of an occasional female showing an Increase in dead implants, the
distribution of total, dead, and live implants was normal.

The numbers of total ilmplantations were generally within normal

limits for all experimental groups in all breedings.
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Table 1

AVERAGE BODY WEIGHTS IN GRAMS FOR MICE RECEIVING

VARIQUS LEVELS OF CAPTAN IN THEIR DIETS

Week of
—lest

Initial
1

B~ v B WwN

Control

31.8
32.5
33.7
34.8
34.6
34.8
37.3
7.7
33.2

188

JEM

33.4
32.9
34.6
35.4
35.8
35.9
is.1
38.9
32.8

Dietary Levels

of Captan
_(pm _diet)
2500 3000
313.8 33.6
33.3 31.8
33.7 31.4
34.4 32.1
34.4 31.4
36.0 33.0
37.5 35.3
3%.3 35.8
)8.9 36.9



Table 2

AVERAGE FOOD CONSUMPTION FOR MICE RECETIVING

VARIOUS LEVELS OF CAPTAN IN THEIR DIETS
{Grams of Food Consumed/Mouse/Day)

Week of
Test

Control

@~ R N RN

4.01
4.82
4.91
5.28
5.08
5.36
5.81
5.55

189

4.05
5.00
5.08
3.1
5.55
5.56
6.14
3.74

Dietary Levels

of Captan
—{ppa diet) _
2500 3000
3.74 3.25
4.72 4.38
4.90 4.40
4,93 4.45
5.44 4.95
4.95 4.75
3.6) 5.27
5.13 4.83
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Table 3

TRANSLOCATION STUDY OF CAPTAN
Fo GENERATION MICE
SUMMARY OF BREEDING AND LITTER DATA

Parameter Control TEM 2500 ppom 5000 ppm 5000 ppm®°

Number of Fo males 60 66 60 3l 30
Number of FO females 120 132 119 61 59
Rumber pregnant 93 77 91 kt. 33
Percent pregnant 7.5 58.3 76.5 62,3 55.9
Number of nonbreeder males 8 19 8 5 -
Percent nonbreeders 13.3 28.8 13.3 16.1 --
Average live litter size 12.30 6.55 12.16 11.68 11.33
Average number of males weaned/licter 5.84 3.26 5.68 6.29 5.25

eGroup of females accidentally tipped off rack following 1 week of mating with 5000 ppm-treated
mates. These traumatized females, and their offspring, most of which could not be identified

back to a particular Fp male, were considered as a separate group for the remainder of the
study.



Table &

TRANSLOCATION STUDY OF CAPYAN
MOUSE LITTER-SIZE DISTRIBUTION OF LIVE YOUNG
DERIVED FROM F, GENERATION ADULYS

Captan
Litter e —(ppm diet) ___
Size Control TEM 2500 5000 50007
1 0 1 0 0 0
2 0 2 0 1 0
3 0 3 0 0 0
4 0 8 0 0 1
5 0 10 1 0 0
6 o 15 2 1 1
7 1 12 0 0 1
8 2 8 3 0 0
9 9 8 3 1 3
10 6 2 8 6 3
11 8 3 9 5 7
12 18 1 24 8 5
13 22 0 20 9 8
14 18 1 10 6 1
15 6 0 6 1 3
16 3 0 3 0 0
17 0 0 2 0 0
18 0 0 0 0 0
Mean () 12,30 6.55  12.16 11.68 11.33
Variance
() 3.89 5.84 4.97 5.73 6.09
Standard
Deviation 1.97 2.42 2.23 2.39 2.47

(o)

—— e — T —— o ———1 |

aTraumatized F, females.
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Table S
TRANSLOCATION STUDY OF CAPTAN

F, GENERATION MICE
SUMMARY OF BREEDING DATA--FIRST BREEDING

Capten (ppm)

Parameter Control TEM 2500 5000 50008
Number of F1 males 200 200 200 200 50
Number of females 600 600 600 600 150
Number of mating plugs 450 376 442 439 95
Percent mating plugs 7 63 74 73 63
Number pregnant 492 383 472 471 112
Percent pregnant 82 64 79 80 73
Number pregnant with plug 434 326 419 413 94
Percent pregnant with plug 88 85 89 87 84
Number pregnant without plug 58 57 53 64 18
Percent pregnant without plug 12 15 11 13 16
Number not pregnant 108 217 128 122 38
Percent not pregnant 18 36 21 20 25
Number not pregnant with plug 16 50 23 26 1
Percent not pregnant with plug 15 23 18 21 3
Males with no pregnant females 13 39 14 9 7
Percent males with no pregnant females 6.5 19.5 7.0 4.5 14,0

8Traumatized F, females.



Table 6

TRANSLOCATION STUDY OF CAPTAN
MOUSE LITTER SIZE DISTRIBUTION OF LIVE YOUNG
DERIVED FROM Fy GENERATION ADULTS--FIRST BREEDING

Litter Captan_(ppm)
Size Lontrol _TEM 22300 3000 50004
1 5 4 4 3 0
2 4 9 0 3 0
3 2 12 5 1 0
4 4 17 6 5 1
5 5 -721 4 6 1
6 8 1n 5 8 4
7 -7 .8 6 11 3
8 14 17 13 19 4
9 A5 25 35 17 2
10 37 n 450 53 16
11 73 . 53 77 77 14
12 80 61 75 85 15
13 89 52 87 93 17
14 .o 12 27 54 55 14
15 32 21 36 19 13
16 “16 8 14 11 5
17 A 1 7 7 1
18 1 1 2 K| 0
19 )] 1 0 0 0
20 0 0 1 0 1]
Mean {u) 11.72 10.24 11.73 11.56 11.88
'{:5)“““ 8.13 13.59 8.68 7.40 7.20
Standard
?s;iatlon 2,85 3.69 2.95 2.72 2.68

A Traumatized Fo females.
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Table ?

TRANSLOCATION STUDY OF CAPTAN
SUMMARY OF DEAD IMPLANTS PER F]| MALE

Number of Males Captapn {(ppm)
with Females Having Control TEM 2500 5000 50002
0 Dead implants 68 37 69 49 20
1 Dead implant 54 36 bl 68 11
Z Dead implants 3o 25 E1} 36 7
) Dead implants 18 16 13 18 2
4 Dead implants 8 9 18 9 0
5 Dead implants 2 6 & 2
> 5 Dead implants 7 32 7 8 1

aTrauma tized F, females.
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Table 8

TRANSLOCATLON STUDY OF CAPTAN
SUMMARY OF DEAD IMPLANTS PER FEMALFR

Number of Tead . Captan_ (ppm)_
Implants/Female Controal TEM 2500 5060 50007
0 320 182 295 28L& 79
1 109 83 113 130 23
2 39 35 3? 41 9
3 18 16 16 9 0
4 11 7 3 0
5 0 11 2 2 0
>5 ] 45 2 8 1
Total Pregnant
Females 492 383 472 477 112

*Iraumatized Fo female,
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Table 9

TRANSLOCATION STUDY OF CAPTAN
SUMMARY OF PRESUMPTIVE TRANSLOCATION Fy MALES AFTER THREE BREEDINGS b

Captan (ppm)

Control TEM 2500 5000 50002
Total number of F| males 200 200 200 200 50
Rumber of nonbrecder males 1 4 5 2 0
Number of presumptive sterile males 1 14 1 1 0
Number of partially sterile males 6(37) 31(67) 21N 5 2(1D

Traumatized F, females



TRANSLOCATION STUDY OF CAPTAN

Table 10

INDIVIDUAL IDENTIFICATION OF PRESUMPTIVE Fj MALES

Ireatment
Control
TEM

AFTER THREE BREEDINGS

Partially
~Sterile

16?

65
1227
1642
189
190

215
216
232
2357
238
245
262
264
269
280
281
290
292
2997
300
314
315
3277
344
345
350
159
3601
361
371
375
376
388
390
3997
4007

(Continued)

199

Presumptive
Sterile

72

202
231
251
256
268
273
288
317
321
126
339
343
369
189

Norbreeder

220

220
241
3ol
396



reatment

Captan
2500 ppm

Captan
5000 ppm

Captan
5000 ppm?

(Concluded)
Partially Presumptivé
Sterile Sterile
4807 474

526
635 136
657
760
179
780
805
Bi7?

Table 10

8 rraumatized F, females.

200

Nonbreeder

449
479
496
523
583

634
773



Table 11

TRANSLOCATION STUDY OF CAPTAN
BREEDING AND REBREEDING SUMMARY OF PRESUMPTIVE §1 MALES

(Llve Implants Oanly)

F1 Third
Male First Breeding Second Breeding Breeding
Ireatment _ No. (3 Fowales) = (3 Females) (3 Females)
Contrtol 11 HE - 13 g st
16 - - (N - - - - - -
17 - - - - - - - - -
24 - - - o* 1t -
39 9 ) - 0 - - 12 11 11
43 - - - - - - 10 - -
50 4 7 6 12 1t 12
59 0 - - 10 9 -
65 [ 0 5 3 6
67 - - - 14 11 -
72 - - - 0 - - - - -
86 - - - a”n - -
io2 - - (n 9 5 16 12 12 4
12z 6 2 L3 7 7 14
129 - - - - - - 14 - -
139 - - - 14 - -
144 - - - 9 10 -
152 k] 9 9 10 8 13
164 - - - - - (9 - - -
179 - - - 10 - -
189 0 1 0 0 0 Q 0 1 o
190 1 i 6 1 0 0 0 1 1
192 7 (14) - 12 11 -
260 = - - 21 - -
Totals 24 12 8
TEM 202 0 0 0 1] 0 0
215 - - - 7 4 -
216 - - (9 - - - 4 - -
220 - - - - - - - - -
226 - - - 12 2 -
227 0 4 2 12 [A 8
228 - (&) - 14 12 11
229 7 0 9 14 14 13
230 - - - 11 10 -
(Continued)

B T T —

*

"Q" {ndicates a plug was observed for a female that was not pregnant.
Hok

"." jndicates a plug was not detected and the female was not pregnant.

1..( )" indicates gll implants were in early stages of development and i{mpossible
to determine if they were live or dead upon gross observation.
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. Table 11
' (Continued)

F1 Third
Male First Breeding Second Breeding Breading
Trestment No. {3 Females) (3 Femalea) {3 Femsles)

TEM 231
232
233
235
237
238
239
241
244
245
251
253
254
256
258
262
254
267
268
269
270
2713
280
281
283
286
288
290
292
294
299
300
202
314
315
317
3le
321
322
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{Continued)

*

"0" indicates a plug was observed for z female that was not pregnant.
*k

"-" indi{cates 8 plug was not detected and the female was not pregnant.

*"( }' fndicates all {mplants were in early stages of development and impoesible
to determine £f they were live or dead upon gross observation.

**"OD" indicates female was pregneat but had no live implants,
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Table 11
{Continued)

F1 Third
Male Firet Breeding Second Breeding Breeding
Treatwment No. (3 Females) = _ () Femalen) . (3 Females) _

*
*
*

TEM 326
327
333
334
339
343
344
345
346
349
350
3s¢
156
359
360 (1
161
363
367
360
371
172
375
37%
381
182
385
187
388
389
390
391
396
397
199
400

Totals

1 D -
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(Continued)

*
"0" indicates a2 plug was observed for a female that was not pregnant.
e
M-" indicates a plug was not detected and the female was not pregnant.

1."( Y indlicates all implants were in early stages of development and impossible
to determine 1f they were live or dead upon gross observation.

*h'qﬁ" indicates female was pregnant but had no llve implants.
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Table 11

{Continued)
2 Third

Male First Breeding Second Breeding Breeding
Treatment No. (3 Females) (3 Females) (3 Femgles)
Captan %30 e . - 12 8 12
2500 ppm 432 & (AN 9 1 10 12

435 9 5 8 11 12 13

449 - - - - - - - - -

450 o* 1 14 10 13 13

451 7 0 - 0 0 10

452 9 10 10 13 11 13

455 - - - 10 12 11

461 - - - 13 11 g

469 - - - - - 11

472 8 10 9 0 11 10

474 - - - 0 - - - - -

479 - - - - - - - - -

480 () 0 - {13} - 8 2 - -

484 A 14 11 11 0 12

489 11 12 6 9 11 14

496 - - - - - - - - -

518 - - - 0 11 13

523 - - - - - - - .-

526 7 3 {1) 0 5 aQ 1 1}

528 0 - - 14 - -

S4hé - - - - - 9 13 -

561 - - - - - - 15 11

568 8 (9 (1) 9 11 8

569 - - - 11 - 10

582 - - - 8 13 7

583 - - - - - - - - -

585 9 10 12 12 13 13

588 - - (12) 9 - - u - -

590 B 0 9 0 11 12

Totels 30 1 8
Captan 601 - (1) [£:)) 11 0 -
5000 ppn 604 7 9 9 9 10 14

620 8 ~ - 9 - -

622 - - (9) 0 12

626 - - - (12 12 -

627 8 8 ) 10 6 @'t

6% - - - - - - - - -

635 - - - - ® - -

{Continued)

* m -

"9" indicates a plug was observed for a female that was not pregnant.
o

"-" indicates & plug was not detected and the female was uor pregnant.

' "( )" indicates all implants were in early stages of development and impossible
to determine if they were live or dead upon gross observatien.

H """ indicates femgle was pregnant but had nuv live implants.
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Table 11

(Concluded)

f1 Third

Male First Breeding Second Breeding Breeding
Ireatment  No. 3 Fomales) . _ . (3 Females) == (3 Females),
Captan 633 10 6 6 10 12 11
5000 ppm 646 10 ek . 11 13 9

653 o* aynt - 14 13 10

657 2 5 1 2 1 4

660 0 10 8 14 9 12

663 - - 6 9 12 12

671 - - - 14 11 -

672 - - - - - 14

679 6 8 7 12 3

722 - - - - - - 12 - -

732 4 - - 12 - -

733 - - - - - - - - -

734 - - - 11 12 -

736 - - - - - - 0 - -

743 0 - (15) 14 10 10

760 7 5 8 1 0 0

761 9 - - 5 13 11

765 9 10 - 12 it 9

767 10 - - 12 13 12

769 8 0 (12) 12 13 10

779 2 0 1 0 4 -

780 4 1 5. 0 2 4 -

Totals 30 9 8
Captan _ 805 . - - - - 2 - - -
5000 ppm 806 - - - 12 14 10

815 6 9 7 13 n 10

816 - Q0 (11) 9 - -

817 - - - 7 0 R § | 2 13

818 10 6 - 11 8 12

822 - - - 6 - - 10 12 12

823 - - - 13 - -

837 - - - 7 - - - - -

841 - - - 13 10 -

846 5 - - 10 12 12

847 (14) - - 10 10 14

Totals 12 4 2

 Traumatized ¥y females.

*
"0" indicates s plug was observed for a female that was 1ot pregnant.

ok
"-" {ndfcates 2 plug was not detected and the female was not pregnant.

*"()" indicates all ilmplants were in early stages of development and impossible

to determine 1f they were live or dead upon gross observationm.
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Table 12

TRANSLOCATTION STUDY OF CAPTAN
CYTOGENETIC EVALUATION OF F; MALE MICE

F1
Male Body Testes Classification-Based
reatm No. - Weight (g) Weight (mg) Upon Breeding Data Cytogeneti¢ Classification
Control 16 64.6 265 Partially sterile Normal
(questionable)
17 58.5 307 Nonbreeder Normal
65 38.8 237 Partially sterile Normal
72 68.0 232 Presumptive sterile Normal
122 48.7 289 Partially sterile Normal
{questionable)
164 55.8 314 Partially sterile Normal
(questionable)
189 49.6 245 Partially sterile Normal
190 47.5 222 Partially sterile Normal
TEM 232 54.6 276 Partially sterile Positive reciprocal translocation
262 41.4 243 Partially sterile Positive reciprocal translocation
290 62.6 222 Partially sterile Positive reciprocal translocation
345 54.1 294 Partially sterile Positive reciprocal translocation
361 50.4 278 Partially sterile Positive reciprocal translocation
Captan 449 60.2 256 Nonbreeder Normal
2500 ppm 474 56.5 175 Presumptive sterile Normal
479 65.1 287 Nonbreeder Normal
480 58.7 307 Partially sterile Normal
(questionable)
496 60.9 242 Nonbreeder Normal
523 50.7 348 Nonbreeder Normal
526 54.1 295 Partially sterile Rormal

583 50.7 297 Nonbreeder Normal



L0T

Treatment

Captan
5000 ppm

Captan
5000 ppm?

F1
Male
No.

634
635
657
733
736
760
779
780

805
837

Body

Welght (g)

57.1
56.0
61.0
62.2
57.9
55.9
54.8
53.0

70.0
56.9

*Traumatized Fo females.

Testes

Weight (mg)

299
312
231
256
256
298
224
295

268
303

Table 12
(Concluded)

Classification-Based
Upon Breeding Data

Honbreeder
Partially sterile
Partially sterile
Nonbresder
Presunptive sterile
Partially sterile
Partially sterile
Partially sterile

Partially sterile
Partially sterile
{questionable)

Cytogenetic Classification

Normal
Normal
Positive reciprocal translocation
Normal
Normal
Sormal
Normzl
Normal

Rormal
Kormal



Table 13

TRANSLOCATION STUDY OF CAPTAH

IMPLANTATION SUMMARY OF PRESUMPTIVE F. MALES

1
- SNEEOL GNP e -
F, Male Female Total live
Il‘i.nbe; tumber Ioplaptagions ;Eglggnl:l.on Implantetione Jpicipl Claggjficacion
Flpse 1 1 i - -
breeding 2 - - - Honbreeder
3 - - -
16 1 - - - Partlally sterile
2 - - - {questionable)
3 (13)+ ? {13}
17 1 - - .
2 - - - Nonbreeder
3 - . -
4 1 - -
2 - - - Honhreedar
3 - -
k] 1 9, 0 9
2 1] 0 0 Normal
3 - - -
43 1 - - -
2 - - - Nonbreeder
1 - - -
50 1 3 0 4
2 [} 1 ? Parcially sterile
3 7 1 6
39 1 0 0 0
2 - - - Presuwptive sterile
3 - - -
65 1 5 1 4
2 0 0 0 Partially sterile
3 5 0 5
b7 L - - -
2 - - - Nonbreeder
3 - - -
72 1 - - -
2 - - - Nonbreeder
9 - - -
86 13 - - -
2 - . - Nonbreeder
k] - - -
102 1 - - - Partlally sterile
2 - - {questionable)
3 {11} ? {1
122 1 16 10 ]
2 4 2 2 Normal
k| 13 0 13

*
"0" indicates a plug was ohadrved For a female cl:.at was nat pregnapt,
s .
"-" Indicates a plug was not detected and the female wis not pregnant.

“()“ indicates all Implants were {n edrly stages of development,
determine if they were live or dead upon gross bbacrvation,

208

and thus difficult to



Table 13 {Cootlnugd)

IRANSLOCATION STUDY OF CAPTAN
THPLANTATTON SUMMARY OF PRESUMPTIVE Fl HALES

JLontrol Growp

F, Hale Female Total Dead Live
omber Number Implantations Implantations Implantations Ipitial Claspification

e s, 4 il iRy

First 129 1 - - -
breeding 2 - - - Nonbreeder
(concl.) k| - - -
139 1 - - -
2 - - - Nonbreeder
3 . - .
144 1 - - -
2 - - - Honbreeder
3 - - -
152 1 7 [ k]
2 12 3 9 Pariially aterilec
3 9 0 9
164 1 - - -
2 - - - Nonbreedet
3 - - -
179 1 - - -
2 - - - Nonbreeder
3 - - -
189 1 o* 0 0
2 1 0 1 Partialiy sterile
3 n 0 0
140 H 1 0 1
2 4 0 3 Partially starile
3 & 0 [
192 1 7 0 7 Fartially sterile
2 (L5Y* ? (14} (questionable)
" - - -
200 1 - - -
2 - - - Nonbreeder
3 - - -
Final Clasaificatlon_
Second 1t 1 13 0 13
byeceding 2 9 1 H Normal
3 (15 H (15
16 1 - - -
2 - - - Rehredh
3 - - -
17 1 . - - b
2 . - - Rebred
J - - -

W
"N [ndicates a plug was obscived for a female thut was not pregnant.
s,
- ldicates a plug was oot detected and the female was not pregnant,
r
(¥ Llmcdicates all implants were in cacly stages of development, and rhus difficult to

determine of thev were live orv dead upon gross observation.

bSve thicd hrecding {or final rlassificacion,

209 NOT REPRODUCIBLE



Table 13 {Continued)

3l

TAMSLOCATION STUDY OF CAPTAN
INPLANTATION SUMMARY OF PRESUMPTIVE Pl HALES

Coptrol Group
F. Male Female Total Dead Live
Humber Nupber Implapcations Implantstioas Implsntetions _Final Clapsificaetion
Second 24 1 o* o 0
breeding 2 12 1 11 Hormal
(cont.} ) k] R . -
3 [ 0 0 o b
2 . - - Rebred
3 - - -
43 I - - - 5
2 - - - Rebred
3 - - -
50 1 12 0 12
2 11 0 11 Horwal
k) 12 0 12
59 1 10 0 10
2 12 3 9 Hormal
3 - - -
65 1 3 0 3
2 6 0 b Pacrtially aterile
k] 2 0 2
67 1 15 1 14
2 11 0 11 Noreal
k] - - -
12 1 0 V] 0 b
2 - - - Rebred
3 - - -
86 1 (12)+ 1 {12) b
2 - - - Rebred
k] - - -
102 1 L0 1 9
2 6 1 5 Normal
3 16 0 16
122 1 14 ? 7
b4 [FA 1 7 Normal
k) 2 -} 4
129 1 . . - b
2 - - - Rebred
3 - - -
139 1 15 1 L4
2 - - - Hormal
3 - - -
Lk i 9 0 9
2 10 0 10 Normal
3 - - -

LR

0" {ndicates a plug was vbserved for a female that way not pregnant.
A%

“'-" {ndicates a plug was not detected and the fewmale was not Pregnant,

*
"(}* indicaten all {mplante Were in sarly scage? of dovelopwent, and thus difficult co
derexmine 16 they were live or dead upon grose ohservaction.

bSec third breeding for final clessification.
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Table 3 {Contiauved)

TRANSLOCATION STUDY OF CAPTAM

IMPLANTATION SUMMARY OF PRESUMPTIVE Fl MALES

Control Geoun

——— . - s s amm

F. Male Female “Total Dead Live
Nlumth Number Implantatione Implamtations Implamtationg  Finel Claselfication

Mo ; e g e S AR e —

Sacond i52 1 11 1 10
breeding 2 ] 0 9 Normal
{conc).} 3 14 1 13
164 1 e - - o
2 - - - Rebred
3 (94 ? &)
179 1 11 1 10
2 - - - Normal
3 - - -
189 1 o* 0 o n
2 0 0 0 Rebhred
k| 0 0 0
190 1 1 0 1 b
2 0 0 0 kebred
3 0 1] 0
192 1 13 1 12
2 12 1 n Hormal
k] - - -
200 i 13 1] 13
2 - - - Horwmal
k] - - -
Third 16 i - - - Partially stexile
breeding . - - - {questionable)
" - - -
17 1 - - -
2 - - - Nonbreeder
k] - - -
kL] 1 12 0 12
2 12 1 11 Nomwmal
3 11 0 11
43 1 10 0 10
2 - - - Normal
k] - - -
12 1 - -
2 - - - Preasumptive stecile
3 - - -
86 1 L4 2 12
2 14 2 12 Normal
3 5 1 4

7

"0” indlcates a plug was obaerved for a female that was not pregnant,
A%

"-" indicates a plug was not detected and the female was not pregnant.

*"()" indlzates all implants were in early stages of development, and thus difficulc to
determine LE they were llve ov dead upon gross obssrvation.

"Sec third breeding for final classificetion.
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Table 13 (Concluded)

TRANSLOCATION STUDY OF CAPTAN
IMPLANTATION S\MMARY OF PRESIMPTIVE ,l MALES

F. Male Fenale . Total Live

Dead
imbq FBugber Impleniscfons "Implencationg Impiantstions _Final Classification

Third 129 1 14 0 1%
breeding 2 S - -
{conel.) 3 - .
164 1 - - -

2 - - .

3 - - -

189 1 o~ 0 0

2 1 0 1

J - - -

190 1 ¢ 0 0

2 1 0 1

k] 1 0 1

*
"0" indicaccs a plug vas observed for & female that was not pregnsat,

ik
"e" {ndicetes a plug was not decected and the female was not pregnent.

212

Normal
Partially sterile
(queotlonabla)

Parcialiy aterile

Partially sterile



F, Male Female  Total
_Nlunbg]_ Aumber Implancaclons Implentationsz Iwplan

Firsc 202

breeding

213

216

220

226

227

128

229

210

231

232

233

135

k1
"0" indfcates o plug was obsatved [or a female that was not pregnant,

W
"M ojudicate: 3 plug was not derocted and the [emaly was wol pregnont.

[E N LT R N - T VA U PO R WO R I T R FURL L R PR O  Pr ) X Ry O Wi S e

Table 14

THANSLOCATION STUDY OF CAPTAN

TMPLANTAT1ON SUMMARY OF PRESUMPTIVE Fl MALES

(9

= =]

- ]

[}

amd

E-JLF JE- B

[T =

-

—TEM Group _
D

Live

[ -]

[ - R T - N ]

- -IL L R- E

tatione

e R oy e = = M s = T ——— rm— ———— -

Initial Clasaification

Presumptive steriie

Nonbreeder

Fartlally sterile

(questionable)

Honbreedes

Nonbreeder

Partially sterile

Partially sterile

(questionable)

Normal

Nonbreederx

Presumpiive sterile

Partially sterile

Nonbreeder

Partially aterile

Partially scerile

+*
“()" indicates a.1 1aplanis were in early stages ol development, and thus difficult to

determine 19 they were live or dead upon gross observation,
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Table l4 (Continued)

TRANSLOCATION STUDY OF CAPTAN

IMPLANTATION SUMMARY OF PRESUMPTIVE Fl MALES

Grou
Fl Hale Female Total Dead Live
Hugber ~ Number Jmplancatjons Jmplantations Implantations Initlal Clessificatlon
First 238 1 14 11 3
breeding 2 o* a o Partially sterlie
(cont.} - k] 9 8 1
239 1 ik - -
: 2 - - - Nonbreader
3 - - -
241 1 - - -
2 - - - Nonbreeder
3 - - -
244 1 - -
2 - - - Honbreeder
3 - - -
245 1 [ 6 1]
2 0 0 0 Partislly sterile
k) 4 k] 1
251 1 0 0 0
2 1] 0 1} Presumptive sterile
k) 0 0 0
253 1 12 9 k]
2 12 2 10 Normal
3 - - -
254 1 ] 2 4
2 - - - Parcially sterile
3 - - -
156 1 o 0 1]
2 - - - Prepumptive sterile
3 - - .
258 1 0 0 1]
2 - - - Presumptive gterile
3 - - -
262 1 12 10 2
2 12 4 8 Parcially sterile
3 15 10 5
W4 L . 5 3
2 8 k) 5 P rtially sterile
3 - - -
267 1 - - -
2 - - - Nonbreederx
3 - -
268 1 - - -
2 - - - Honbreeder
3 - - -
269 1 - - -
2 - - - Nonbreeder
9 - - -

P L L T a——

"
"0" indicates a plug was observed for a female tmat was not pregnant.

P
"-" indicates a plug was not detected and Ehe female was not pregnant.
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Table 14 {Continued)

TRANSLDCATION STUDY OF CAPTAN
IMPLANTATION SUMMARY OF PRESUMPTIVE F, MALES

. TEM Gronp e e
F, Male Female Total Dead Live
unber, HNumber Implantations Implantatioes Implantaetions Initisl GClaesificatlon
First 270 1 o*
breeding 2 R - - Presumptive eterile
(cont.) 3 - - -
7 1 - - -
2 - - - Nonbreeder
3 - -
280 1 13 4 9
2 1?7 5 7 Partially gcerile
3 ) 1 2
281 1 [ 4 4]
2 12 6 6 PartLally acarile
3 - - -
203 1 12 k) 9
2 11 2 g Normal
3 9 1 8
286 1 - -
2 - - Nonbreeder
3 - - -
288 1 1] 0 0
2 0 0 0 Presumptive aterila
3 V] 1] 1]
290 1 9 4 5
2 14 9 5 Partially scerile
3 11 7 4
292 1 14 8 6
2 L0 7 3 Parcially sterile
3 0 (1} 0
294 1 8 0 [} Partlally aterile
2 QL) ? (18) {questionable)
3 11 2 9
299 1 11 k] 8
2 - - . Normsl
3 - - .
300 1 L 3 6 Partially sterile
2 (15} ? (15) (questionable)
3 - - -
302 1 11 2 9
2 - - - Normal
3 - - -
34 1 - - -
2 - - - Nonbreeder
3 - - -

—

L}
"0" indicates s plug was observed for a female that was not preguant,

*k
<" fndicates a plug was not detected sand the female was not pregnant,

'"()" Indicacas all implamts were in early stages of development, and thus difficulr to
determina 1if they were live or dead upon gross absarvation.
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Table 14 (Continued)

TRANSLOCATION STUDY OF CAPTAN
IMPLANTATION SUMMARY OF PRESUMPTIVE F, MALES

1
TEM Group
Mala Femula Tocal Dead Live
dLnber Humber lmplantations Isplancations Implancakions Inicial Classification
flrat s 1 o 0 0
breeding 2 k) 0 3 Partially sterile
(cont.) 3 0 0 0
1z 1 0 0 0
2 Lx - - Presunptive starile
3 - - -
38 1 9 5 &4
2 13 9 [ Partially sterile
k] 13 10 3
k¥l 1 1] 0 [i]
2 0 0 0 Presumptive aterile
3 - - -
322 1 10 1 9
2 - - - Normal
k] - - -
326 1 - ~ -
2 - - - Honbreeder
k) - - -
327 1 0 0 (]
2 - - - Presumptive sterlle
3 - - -
3133 1 1] 0 0
2 11l 5 6 Partially sterile
3 - - -
I 1 - - -
] - - - Honbreeder
3 - - -
39 1 ¢ (1] 0
2 - - - Presumptive sterile
3 - - -
343 1 0 ¢ ]
2 1] 0 0 Presumptive acerlle
3 ¢ 0 0
44 1 10 7 3
2 12 7 ) larcially sterile
3 - - -
s 1 14 8 6
] 10 6 & Partially sterile
3 10 5 5
346 1 - - -
2 - - - Nonbreedur
3 - - -
349 1 - - - Parcially sterlle
2 - - - {quest Llonable)
3 (L* ? . (12}

w - . LY

"0" indlcates a plup was observed for a female rhat was not pregnant.
w . I BT DL S e .

"-" indicates a plug was pot detected amd the female was not pregnaint.

¥
"(}" indicates all implants were in early stages of development, and thus difficult to
determine Lf they were live or dead upon gross observation,
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Table 14 {Continued)

TRANSLOCATION STUDY OF CAPTAN
[MPLANTAY ION SIMMARY OF PRESUMPL [VE F] MALES

— o e e i mmmmim . TEHGROUR s s -
F, Mal¢ Female Total T Live
Nl"“l‘.’:" v HNumber Imploantatlons Implantatious lmploatatione Initisl Classificacion

Flust 350 L 12 A [
breodiog 2 11 a 1 Parvtially astevile
{cont,) 3 B b 2
155 1 Tl - -
2 - - . Nunbreeder
3 - - -
336 1 - - -
2 - - - Nonbcnedex
3 - - -
159 1 I3 6 9
2 12 B 4 Partlally stexvile
k| 16 8 8
160 1 (15)* ° (15) Partially sterile
2z - - - {auestionable)
3 - - -
kLY 1 12 ] 4
p 14 10 4 PFartially scerile
3 I 2 4
153 1 9 4 5
2 - - - Partially aterlle
3 - - -
3! 1 - - -
2 - - - Nonbrecder
3 - - -
169 1 o* o
2 - - - Presumptive sterile
k| - - -
171 L 10 6 4
2 13 1 6 Parcially aterlle
1 . -
372 1 (16) " {16} Paciially sterile
2 - - - (questionable)
1 - - -
375 | [ 11 1
2 - - - Partrally silerile
3 - - -
i 1 il 6 5
K 1] 0 1 Partially sterile
3 10 i [
m 1 - - -
? - - - Nonbreeder
3 _ N .

o
"0" andicates A plup was oabserved For oa female (hat was mel pregnant .
ey o

i ey a4 plug, was wol detected and the fomije was uol pregnant.

1
O wndicates all weplanks were wn o carlv stages ob devy lopeonat, aond thus difficalt to
di-tevmine 1l they were bive or deml opon gross nhservalimg,
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Table l4 (Concinued)
TRANSLOCATION STUDY OF CAPTAN
IMPLANTATION SUMMARY OF PRESUMPTIVE F. MALES

4
TEM Group
F, Mile Female Total Dead Live
lkmber Rumber Implentatigns Implamtaticne Implentations Inikcial Classificacion
Firsc 382 1 (1 ? (n Partiolly sterile
brecding 2 (11} 1 (11) (queacionable)
(concl) ) 2 S - -
k1:13 1 9 0 9
2 6 1 5 Partially sterile
k) (6) ? (6)
387 ] - - -
2 - - Nonbreedet
5 - -
388 1 14 11 3
2 9* 5 4 Parcially gterile
3 G 0 0
k1.1 L - - -
2 - - - Nonbreeder
3 - - -
190 1 11 7 3
2 12 9 3 Partially sterile
k) 14 8 5
91 ! - - -
2 - - Nonbireeder
3 - - -
396 1 - - -
2 - - - Nonbreeder
3 - - -
97 I - - - Parclally sterile
2 - - - {questlonable)
3 (14) ki (14)
199 1 11 6 5 Parcislly sverile
2 9 5 4 (questionable)
| (11) ? (11)
400 1 12 10 2 Partially sterile
2 9 7 2 {questionable)
k| (12 4 (1)
Finsl Clagsification
Second 202 1 1] 0 Q
Lrooding 2 0 0 a Presumptlve sterile
3} 0 0 0
205 1 11 4 7
2 3 & Partially sterlle
3 a - -

..

"0" {ndicates a plug was ohwerved for a female chat was not pregnant,
EY)

"-" {ndicates & nlug wag not detected and the fomale was not pregnant.

»*
"{3" Indicates all implants were In early stages of development, and thus difficult to
determine Lf they were llve or dead upon gross observation,
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Tabile L4 (Continued)

TRANSLOCATION STUDY OF CAPTAN

IMPLANTATTON SUMMARY OF PRESUMPTIVE Fy MALES

e e timmer s e me TEM GROUP —- .
F, Male Fuemale Totnl Nead Live

dhmber Number lmplantations Implankutions Implantationg Final Classification

second 216

1
“reeding 3 - - - Rebredb
Lcont.) k] - - "

220 1 - - - b
2 - - - Rebrod
) - - -

226 L l4 2 12
2 5 3 2 Normal
3 - - -

227 I 12 0 12
2 11 7 4 Nommal
3 | ] 8

228 1 I ] 14
2 2 0 12 Moxmal
il 12 l 11

229 L L5 1 L4
2 14 0 14 Mormal
k) 13 0 11

230 1 11 0 11
4 10 0 10 Hormal
) - - -

23 L o* 0 0
2 4] 0 0 Presumptive sterile
) 1] 0 ]

232 ! 17 9 8
2 12 10 2 Partially eterile
3 15 10 9

233 1 11 1] 11
2 15 l 15 Hormal
L) 7 1 ]

235 | 11 [ ?
2 13 b 7 Hormal
3 14 1 13

237 1 11 1 L1
2 14 4 Lo Normal
b 14 1 14

218 1 9 a 1
2 12 10 2 Partially starlle
k) 13 13 1

23% 1 11 1] 13
2 - - - Normal
3 - - -

241 1 - - - b
? - - - Rebred
3 - - -

"
"0" indicatea a plug was observed for a {emale thal was not pregnant.
b
"-" indicates a plug was not detedted and the [emale was not pregnant.

hSoc thirvd breeding for final classificat ton,
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. Table 14 (Continued)

TRANSLOCATION STUDY OF CAPTAN
TMPLANTATION SUMMARY OF PRESUMPTIVE Fl MALES

. LEM Geoup
¥, Male Female Tocal Dead Live
thbe; Huwber Implantacions Implantatiors Implantstions Final Classificatjon
Second 244 1 12 2 10
breeding 2 13 0 13 Hormal
(cont.) 3 11 0 11
245 L l* 0 1
2 0 0 1] Partially sterile
3 7 4 3
251 1 0 1] 0
2 0 0 0 Presumptive aterile
3 ¢ 0 0
2533 1 16 2 14
2 11 1 11 Hormal
4 kK N -
254 1 L3 1] 13
2 14 (1 L4 Normal
3 11 0 11
256 1 - - - b
2 - - - Rebred
3 - - -
258 1 13 0 13
2 0 1] 0 Normal
3 - - -
262 1 ] 3 5
2 12 8 4 Partially sterile
3 10 5 5
264 1 9 9 0
2 11 6 3 Partially eterlile
3 12 k) 9
267 1 14 1 13
2 1 1 0 Hormal
] 14 2 12
268 1 - b
2 - - Rebred
3 -
269 1 6 1] ]
2 7 0 7 Partlally sterile
3 - - -
270 1 8 0 8 b
2 - - - Rebred
J - - -
273 1 0 0 0 B
2 - - - Rebred
1 - - -
280 1 11 3 -
2 11 k] 8 Parcially sterile
3 10 5 5

Tmgh Indicates a plug was obscrved for a female Lhat was noC pregnant.
bl
M- indicates a plug was viot detected and the female was not pregnamt.

bSQe third breeding {or final ¢lassification,
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Table 14 (Continued)

TRANSLGCATION STUDY OF CAPTAN

IMPLANT ACTON SUMMARY OF PRESUMPTIVE Pl MALES

pm e e BELGERUE L e e+ ———m

F, Male Female Tofal Dead Live
Number Nusber Implantations Implantations  mptautativng Final Classificericn

Second 281 i 11 7 4
breeding 2 12 1 1 Partially aterile
{cont.) 3 10 8 2
2n3 I Iﬁ* i} 14
2 0 f 0 Normal
3 _ki - -
286 1 - - - b
2 - - - Rebred
3 - - -
288 1 o 0 0
2 [} 0 0 Presumptive sterile
3 L] ¢} 0
290 1 11 [ 7
z ] k] 5 Partially sterile
3 0 0 1}
292 1 9 H 3
2 14 11 3 Partvially sterile
3 n k| 4
29 i 1 1 34}
2 12 0 12 Hocmal
3 12 1 11
299 1 14 5 9
2 12 a 4 Normal
3 L2 3 9
300 1 13 5 8 Partinlly sterile
2 [} 4 5 (questlonable)
3 12 10 2
02 | 13 0 13
2 13 1 12 Normal
3 15 0 15
3114 1 H 5 2
1 12 11 3 Lartially sterile
3 12 8§ 4
35 1 0 1] ]
2 0 0 0 Parrially sterile
} n 0 0}
3z H }] 1] 0
2 0 0 Presumptive sierile
4 _ - .
38 1 14 5 L]
2 4 ] 4 Normal
3 11 2 11
321 1 0 0 0
2 0 1) b} Presumptive sterile
3 - - -

k3
"0" indicates a plup was observed for a female thal was not pregnant.
ik
m_r

indicates a plug was nut detected and the female was aor pregnant.

bSeu third breoading for Eipal classification.,
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Table 14 (Contlnucd)

TRANSLOCATION STUDY OF CAPTAN

TMPLANTATTON SUMMARY OF PRESUMPTIVE FI HALES

TEM Group
F, Male TPemale Total Dead Live
dLmUer Bumber [Implantations Implantations Iwmplancstious Filnal Clagseification
$econd 322 1 i1 0 11
breeding 2 11 0 1 Hormal
{cont.) 3 ok . -
12 1 oF 0 o
2 - - - Presumptive sterlle
k] - - .
I’ 1 13 13 0 b
2 (1t ? (10) Rebred
3 - - -
m 1 12 2 10
2 0 Q 0 Hormal
3 - - -
134 1 - - - b
2 - - Rebred
3 - - .
339 1 0 0 Q
2 0 0 0 Presumptive sterlle
3 o 1] 0
34] 1 Q 0 0
2 0 0 0 Presumptive aterile
3 0 0 0
Yok 1 10 5 s
2 10 b 4 Partially sterile
3 11 6 5
345 L ] 2 &
2 12 8 &4 Partially sterile
3 4 1 3
b 1 12 1] 12
2 12 1 11 Normal
} - - -
349 1 0 0 10
2 1] 3 8 Normal
3 12 2 10
350 4 a g iy
F] [\ 0 n Partially sterile
3 10 Y L
355 L 13 i} 1)
2 0 0 Q Normal
} - - -
156 1 11 0 Ll
2 - - - Hormal
3 (15 ? (t%

®*

"0" indicates a plug was observed for a female that was nor pregnant.
i

"-" indicates a plug was not detected and the female was not pregnant.

t
(3" indlcales all implants were in cacly wtages of development, and thus difficult o
determine {f they were live or dead upon gross observation.

Psee third broeding for final claesification.
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Table 14 {Continucidl)
TRANSLOCATION STUDY OF CAPTAN
IMPLANTATION SUMMARY OF PRESUMPTIVE Fl MALES

_ UEM Group

Second 359 1 1Q 3 7
breeding 2 9 6 3 Partially sterile
{eont.) 3 6] 9 7
Jéo | 10 B 2 Partlally sterile
2 13 13 Q {questionable)
3 ke - -
61 1 13 10 3
2 1] 4 7 Partially stcrile
3 B 8 0
383 1 14 2 12
2 1% 0 14 Hormal
3 . - -
kLY 1 11} L] 4
2 11 [0 5 Kommal
3 11 0 11
369 1 - - - b
2 - - - Rebred
3 - - -
7 1 10 5 5
2 11 b 5 Partially sctecile
L] 14 9 3
372 1 L 1 10
2 L h} 9 Normal
J - - -
375 1 5 0 5
2 - - - rartially sterlle
3 11 4 7
I 1 1 1] 1
2 - - - Partiaslly aterile
3 4 i L
381l 1 11 } 11
2 o* 0 n Mormal
‘_‘ - - -
ju2 | - - -
_ - - Rchrodb
’ - - -
185 1 10 1] 1n
] 12 0 12 Normal
3 7 ] 7
kL)) 1 19 0 '3
2 - - - Normal
3 - - -
JRA 1 | P 9 3
2 [ 3 3 Partially sterile
3 12 a 4

0" indirates 2 plug was observed for a [emale Lhat wai not pregnant.
.
H_n

[ndicares a plug was not derected and the femals was nol pregnant,

L
‘va third breeding for Final <lassificacion,
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Table l& (Continued)

TRANSLOCATION STUDY OF CAPTAN

IMPLANTATION SUMMARY OF PRESUMPTIVE Fl MALES

TEM Group

F, Male Female Total Dead " 'Live T
NLmbeg Bumber Implantations Iwplantations Implantations Final Classificacion
Second 389 1 L - - b
breeding 2 - - - flebred
(vonecl.) k] - - -
390 1 14 11 2
2 12 7 5 Partinlly sterile
3 12 9 3
391 1 - - - b
2 - - - Rebred
L} - - -
196 1 - - - b
2 - - - Rebred
3 - - -
397 1 11 0 1l
2 o* 0 0 Hormal
3 0 0 0
399 L 14 9 5 Partially sterile
2 ¥ $ 2 {questionable)
3 [ 0 '3
400 1 9 5 [ Partially sterile
2 13 8 5 {questionable)
k) 3 1 2
Third 216 1 9 5 4 Parcially sterile
breeding 2 - - - {quesLionable)
J - - -
220 1 - - -
2 - - - Henbrecder
3 - - -
241 1 - - -
2 - - - Honbreeder
3 - - -
256 1 - - -
2 - - - Presumptive aterlle
3 - - -
268 1 0 0 0 S
2 - - - Presumptive sterile
1 - - - Ty
270 | 9 0
p - - Normal
3 . . -
n 1 - - -
2 - - - Presunptive sterile
3 - - -

i

*

"0" indicates a plug was observed for a fomale Char was nol pregnant.
v

"-" indicaLes a plug was unt detected and the Eemale wes not pregnani .

Pse third breeding for final classification.
. ¢ -
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Table 14 (Concluded)

TRANSLOCATION STUDY OF CAIMTAN
[MPLANTAT ION SIMMARY OF PRESUMPTIVE F. MAIES

1
vomrser o o e aeommm camrmmsamee o MEM BTOMR i
F, Male ¥Female Total Dead Live
thnber Wumber Implancations Implantations Implantations Fipal Claspification
Third 286 1 11 1 10
brecding 2 S - - Norual
(concl.} k) - - -
327 1 q 10 H Partially aterile
2 (9t ? (N (questionahle)
3 - - -
334 1 14 2 12
2 12 0 12 Normal
3 - - -
169 i - - -
2 - - - Presumpt!ve aterile
3 - - -
g2 1 11 0 11
2 10 n 10 Normal
3 - - .
389 1 o* 0 0
2 - - - Presumptive aterile
1 - - .
391 1 - - -
2 - - - Nonbreeder
1 - - -
396 1 - - -
2z - - - Nonbreeder
3 - - -

*
"0" indicates a plug was obscrved for a [emale thar was not pregnant.
e
"M indicates a plug was not detected and the female was not pregnant,

+
"{)" indicatee all implants were in early scages of development, and thus difficult to
determine {f they were Vlve or dead upon gross ( bservation.
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Table 15

LY

TRANSLOCATION STUDY OF CAPTAN

THPLARTATION SUMMARY OF PRESUNFTIVE Fl HALES
2500 ppm Group
F, Mgle Female Total Dead Live
ber Humbgr J[pplagtaclops Implageations Implantations Junitial Clagsification
First 430 1 o - -
breeding 2 - - - Honbreeder
3 - -
432 1 A 4 4 Partially aterile
2 (1Nt ? {n {questionable)
3 ] 9 9
436 1 L4 5 9
2 7 2 5 Parcially sterile
3 11 3 8
449 1 - - -
2 - - - Nonbreeder
3 - - -
430 1 o* 0 0
2 5 4 1 Hormal
3 14 0 14
451 1 11 4 7
2 0 0 0 Normal
3 - - -
452 1 10 H g
2 12 2 1¢ Hormal
3 13 3 Lo
455 1 - - -
2 - - - Nonbreeder
3 - - -
461 1 - - -
2 - - - Nonbreedar
1 - - -
469 1 - - -
2 - - . Nonbreeder
3 - - -
472 1 9 1 )
2 11 1 10 Hoemal
3 12 3 9
474 1 - - -
2 - - - Nenbrecder
3 - - -
479 1 - - -
2 - - - Konhreeder
3 - - -
480 1 ()] B {(H
2 0 0 Q Partlally sterile
3 - . -
484 1 " 7 [
2 16 p 14 Normal
3 1i 0 L1

. — T Wb e

*
"0" indicales a plug was vbserved for a Eemaiv that wus not pregnant.
-
"o indicares a plug wag not detgcted and the female was not pregnant.

+
") indicaces all lmplants were lu early stages of development, and thus difficulr to
decermine Lf they were live ov dead upon gross observation.
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Table 15 (Continued)

TRANSLOCATTION STUDY OF CAPTAM
IMPLANTACION SUMMARY OF ['RESUMPTIVE F, MALES

1
e v vt e e e o e 2000 PP GNP
F, Male Female Total Dead Live

Nusver Number Implentations Luplentations Leplantetions Initial Classifieation

First 489 1 14 3 11
breeding 2 13 1 12 Hormal
{eemel.) 3 8 2 3
496 1 e - -
P4 - - - Konbreeder
3} - - -
518 { - - -
2 - - - Nonbreoder
1 - - -
523 1 - - -
2 - - - Nonbrrader
3 . - -
826 t 7 0 7
2 £ 1 3 Partially sterile
3 (Lt ? H
528 1 o* 0 0
2 - - - Preaumptive sterile
3 - - -
46 1 - - -
2 - . - Honbreeder
3 - - -
561 1 . - -
3 - - - Nonbreader
3 . - -
568 i 12 4 8 Portially sterile
2 (&) ? {9 (questionable)
3 (13 ! (13
569 1 - - -
2 - - - Nonbreeder
1 - - -
582 1 - - -
2 - - - Noabreeder
b - - -
583 1 - - -
2 - - - Nonbreeder
3 - - -
585 L 1D | 4
2 L1 1 10 Normal
3 15 3 12
584 ! - - - Partially eterile
2 - - - {quegtionable)
k) (12} ! (12)
990 1 11 3 ;]
2 0 0 0 Normal
3 9 \] 9

*
"N” indicdtes a4 plug was observed fnr a female rthat was not pregnant.
e
"." Indicetes a plug wes not detected and the female was not pregnant.

+
"(}" indicates all implants wore in carly stages nf dovelopment, and thus Jdifficult Lo
determine {E chey were live or dead upon gross chservallon.
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Table 15 (Continued)

TRANSLOCATION STUDY OF CAPTAN
THPLANTATION SUMMARY OF PRESUMETIVE F. MALES

1
— 2500 ppm Group
F, Male Femsle Togal Dead Live
ber Humber Implantations Jmplantatlons Implantatione Final Clagsification
Second 430 1 12 0 12
breeding 2 8 0 8 Hormal
3 14 2 12
432 1 12 1 11
2 11 L 10 Normal
3 13 1 12
436 1 12 1 11
2 12 o 12 Normal
3 13 ¢ 13
449 1 A - " b
2 - - - febred
3 - - -
450 1 I 1 10
2 13 0 13 Hormal
k) 14 1 13
451 1 o* 0 1]
2 0 0 0 Normal
3 11 1 10
452 1 14 ! 13
2 11 0 11 Normal
i 13 o 13
455 1 10 0 10
2 12 0 12 Normal
3 12 1 11
461 1 13 0 13
2 Ll 0 11 Hormal
k] 11 2 Y
469 1 - - -
2 - - - Norinal
3 12 1 11
472 l ] 0 1]
2 12 1 11 Normal
3 11 1 Lo
474 1 o] (] 0 b
2 - - - Rebred
3 - - -
479 1 - - - b
2 - - - Rebred
3 - - -
480 i (133t ? (LY b
2 - - - Rebred
1 ) }] )

13

0" Indicates a plug was vbscrved for a female rhat was not pregnant.
i

"o indicates a plug was not detected and the fomale was not pregadnt.

*“()" indlcates all implants were in early stages of development, and thus dlfficule to
detvrming Lf they were live or dead upon grcss cbservation.

bSec third brecdlng for tinal classifiestion.
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Second

484

breeding
{cont.}

o

=

: "t]ll

b

See

489

496

518

523

526

28

546

561

568

569

B2

581

588

indlcates a plug was obderved for 2 female that was nct pregnant.

indicates a plug was nit detectad and che female war not pregnant.,

F, Male Female
Mumber  Munber Implantutions [mplantations Implantation Fipal Classificati

1
2
3
1
2
3
1
2
3
1
2
k)
1
2
3
L
2
3
1
2
)
1
2
3
1
2z
k)
1
2
k)
1
2
]
l
2
]
I
2
k|
1
2
]

1
2
3

Table 15 (Conttilpued)

TRANSLOCATION STUDY OF CAPTAM
IMPLANTATIOR SUMMARY OF PRESUMPTIVE Pl MALES

e v e w2200 ppm Geowp

lotal dead Live
11 i] 11
o 0 0
14 2 12
9 1] 9
I3 ? 11
14 4] 14
-* * - -
G ] 1]
1} h} 11
13 1] 1)
0 0 i}
9 0 5
] 0 0
15 i 14
11 2 9
11 L] LE
B L}] 8
il 0 1L
10 0 10
7 0 :
[ ] 2 (]
1] 2 .
12 0 12
13 0 1
13 (] 13

third breeding for final classificucion.
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Hormal
Normal
Rabredh
NoTmal
Bchredb
Rrbredh
Normal
Robredh
Rcbrcdb
Normal
Normal
Normal
thrudb
Rormal

Rehrcdh



Second
breeding
{comncl.)

Third
breeding

Table 15 {(Concluded)

TRANSLOCATION STUDY OF CAPTAN
TMPLANTATION SUMMARY OF PRESUMPTIVE F, MALRS

F, Mile Femsle

ﬂhmbcr

590

449

414

479

480

496

323

526

546

Jal

583

umberp Impl

1
2
3

d B o L) T e L B e W RS e A D e LD B e G B e L B e LD Ry e L R L B e

0
13
12

Total

ation

*

1
2500 ppm Group
Dead Live
Implantations Implentations Fiunal Classification
0 0
2 11 Normal
o 12
- - Nonbreeder
- - Pregumptive sterile
- - Honbreeder
8 2 Parcially acerile
- - {quescicnable)
- - Nonbreeder
- - Nonbreeder
0 2
1] 1 Partially sterile
0 0
0 9
0 13 Nornal
1] 15
0 11 Normal
- - Nonbreeder
| i
- - Normal

k]
"0" indicates a plug was obwerved for a female that was not pregnent.

i
Y-" {ndicates a plug was not detected and the Eemale woa not pregnant,
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Tahle 16

TRANSLOCATION STUDY OF CAPTAN

INPLANTATION SUMMARY OF PRESUMPTIVE F., MALES

—

i e mm e e e e 2000 PO GTOUR L o eeemeen .
F, Male Female Total Dead Live

ﬂmmbg;_ Humbey Implantations Implancatiopns J[mplantatlons Initial Glaeeification

First 601 1 Bl - - Pactially sterile
breeding 2 1N+ ? (11 (questionable)
3 (8) 1 (8)
604 1 7 0 7
2 b1 2 9 Normal
K L4 5 9
620 1 ) 0 8
2 - - - Normal
3 - - -
622 1 - - - Parcially sterile
2 - - - (questiconabla)
k) im b 19)
626 1 - -
2 - - - Ronbreeder
3 - - -
627 1 9 i 8
2 11 ] [} Normal
3 8 0 a
634 ! - -
» . . - Honbreeder
3 - - -
635 1l - - -
2 - - - Nenbrecder
3 - - -
638 1 1w 0 10
2 & 0 6 Normal
k) 4 0 6
646 1 12 2 Lo
2 - - - . Normal
3 - - -
653 1 o* 0 0 Parcially sterile
2 (a»n ? {13) {questlonahie)
1 - - -
657 1 9 7 2
2 13 8 5 Partially sterile
3 B8 7 1
660 1 0 0 0
2 1 1 10 Normal
k. H (] A
668 1 - - -
2 - - - Partially sterile
3 ? 1 6

*
"0" indicales a plug was observed for a female that wias not pregnant.
o
"-" indicates a8 plug was not detected and the female was not pregnant.

+
“(3" wndicales all implants were in cdrly stages of development, and thus difficult to
determine 1f they were live or deead upon gross Sbservation.
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Table 16 {Continued)

TRANSLOCATION STUDY OF CAPTAN
IMPLANTATION SUMMARY OF PRESUMPTIVE l’l MALES

5000 _ppm Group
F, Male Female Total Desnd Live
umber Mumber Implamtations Implantations Implancations [Initial Classlfication
Fleat 67 1 ) - -
breeding 2 - - - Nonbreeder
{(cont.) k] - - -
672 1 - - -
2 - - - Nonbreeder
3 - . -
679 1 [ 0 [
2 o* o 0 Partially stecile
3l 12 4 ]
7122 1 - - -
2 - - Nonbreeder
3 - - -
732 1 4 0 &
2 - - - Partially sterile
3 - - -
733 | - - -
2 - - - Nonbreeder
3 - - -
734 i - - .
2 - - - Nonbreeder
k] - - -
3% L - - -
2 - - - Honbreeder
3 - - -
743 | 0 0 Partially sterile
2 - - - (questlonable)
3 (15)+ * (15)
160 1 q 1 7
2 5 1] 5 Parcially aterkile
3} 9 1 8
761 1 12 3 9
2 - - - Norwmal
3 - - -
763 L 12 3 9
2 11 1 10 Rormal
3 - - -
767 | iz 2 10
2 - - - Normal
3 - - -
169 1 8 B 8 Parcially stexile
2 - - - (questionahle)
k] (12) * (”n

-3
“0" indicates a plupg was ohsorved For a female that was not pregoant .
# .

PTHlM indicates a plug was not detected and the female was not pregnant.

+
"(4" indlcates all implants were In eacly stages of development, and thus difflcule to
determine Lf they were Live or dead upon gRross observation,

232



‘Table 16 (Convinued)

TRANSLOCATION STUDY OF CAPIAN
IMPLANTATION SUMMARY OF PRESUMPTIVE Fl MALES

e et =+ e e 2000 PP Gvewp el
F, Male Female Total De ad Live

Jﬁ!!hﬁl; Humber Implactations Implantations Implantations Initial Clasgification

First Kk 1 2 1] 2
breeding 2 o* 8] 1] Barcially sterlle
Lconel.) 3 i 0 1
780 1 4 0 4
2 1 1] 1 Parcial:y scerlle
3 ) 0 5
Final Clagsification
Second 601 1 12 1 R
breeding 2 n 0 n Normal
3 R - .
o4 1 4 0 4
2 10 0 1 Normal
3 %) [} 14
620 1 10 ) 9
2 - - - Noomal
3 - . -
622 1 Q 0 o
2 12 L1} 12 Hormal
4 - - -
626 1 (124 ? {12)
2 12 0 12 Norwmal
3 - - -
627 1 11 1 10
2 o 0 2} Hormal
3 1 1 0
634 1 - - - b
2 - - - Rebred
k] - - -
635 1 - - b
2 l 1 0 Kebred
9 . - -
638 L 10 0 i
2 12 o 12 Kommal
3 11 o 11
hah 1 Ll 0 1t
2 13 i} 13 Normal
h) 10 1 9
053 1 14 0 14
2 13 0 13 Normal
J T 0 10

vy
"0 indicares a plug was olsceved for a female that was not pregnant.
An i
"a' indicates a ping was not detected and the female was nol prepnant.

'
"0 andicates all amplants were in early stages of Jevelepment, and thus difficult to
dotermine 1f Uhey were live or dead upon gross obiervation.

b
Sve thanl becedung, Loy binal classificaiton,
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Table 16 (Continued}

TRANSLOCATION STUDY OF CAPTAN
IMPLANTATION SUMMARY OF PRESUMPTIVE F! MALES

5000 ppn Group

F,Male Female Total Dead Live
umber MHumber Implantations Implantations Implanrations Final Clagsification
Second 657 L 7 5 2
breeding 2 9 8 ] Parcially sterile
{cont.) 3 5 1 4
660 1 14 0 14
2 10 1 4 Normal
k) 12 0 12
0h8 1 9 0 9
2 13 i 12 Normal
k| 13 1 12
671 1 14 1] 14
2 11 U] 11 Normal
3 ik - -
672 1 - - -
2 - - - Normal
3 \h 0 4
679 1 7 0 7
2 12 0 12 Normal
3 [ L 3
722 l - - - b
2 - - - Rebrad
3 - - -
732 1 12 0 12
2 - - - Normal
3 - - -
pEx] 1 - - - b
¢ - - - Rebred
3 - - -
7134 1 11 0 11
2 L2 0 12 Hormal
3 - - -
136 1 - - - v
2 . - - Rehred
3 - - -
4 L 4 0 14
2 10 1] 10 Kotmal
3l ] 1 10
760 1 1 a 1
2 o~ o 0 Partially sterile
3 0 0 0
161 1 5 o 5
2 14 1 13 Normal
3 12 t 1t
765 1 15 1 12
2 Li 0 1] Norwal
3 9 0 9

ki

"0" indivated a plug was obsorved for a female that was not pregnant.
Ve

“-" Indicates a plug was not detected and rhe female was noL pregnant.

bSeo tird breeding for fipal classifucation.
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Tahle 16 (Concluded)

TRANSLOCATTON STUDY OF CARTAN

IMPLANI AT IOR SUMMARY OF PRESUNPTIVE Fl MALES '

e e e 4 3000 PPR Growy L
F, Male Female Tatal Dead live
jﬁ@hg;_ Number Implaniations Implantations Implantations Final Classiflication

Second 767 1 14 2 12
brecding ? [ %] 0 13 Normal
{concl.) k| 12 0 12
ThO 1 12 L 12
2 13 0 13 Normal
1 1t [+] 10
779 t ot 0 n
2 4 0 4 Partially sterile
9 ke . -
180 1 0 0 0
2 2 4] 2 Parcizily sterlle
3 5 I 4
Thigd 634 i - - -
breeding 2 - - - Nonbreeder
3 - - -
635 1 - - -
2 - - - Pariially gLerile
3 - - -
722 1 13 1 12
2 - - - Hormal
3 - - -
733 1 - - -
2 . - - Nonbrecder
4 - - -
736 1 o
2 - - - Presumptive sterile
) - - -

 ——— e —

L
0" indicates a plug was observed for a female thal was not pregnant.

ey
"-" indicates a plug wos not detected and the Female was not prepnant.
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Table 17

TRANSLOCATION STUDY OF CAPTAN
IMPLANTATION SUMMARY OF PRESUMPTIVE Fl MALES

5000a pph_Group
F. Male Female Total Dead Live
Number Hunber Implantations Implantations Implantations Initigl Clessificacrion

Fivse 805 1 A - .
breeding 2 - - - Nonbreeder
] - - .
ach 1 - -
2 - - - Honbrecder
3 - - -
815 1 6 0 6
2 9 Q 9 Partially scerile
k] 7 u] 7
816 1 - - - Parcially sterile
2 (10 ¢ ? (10) (questionable)
3 (L) H (1
BLY 1 - - -
2 - - - Nonbreeder
3 . - -
818 1 10 0 10
2 6 0 6 Normal
3 - -
922 1 - - -
2 - - - Ronbreederx
3 - - -
821 1 - - -
2 - - - Nonbreeder
3 - - -
837 1 - - -
2 - - - Nonhreeder
3 - - -
84l 1 - - -
? - - - Honbreeder
3 - - -
84h 1 3 0 5
2 - - - Parcially aterlle
3 - - -
847 1 (14) 1 (15 Parcially sterile
2 - - - {questionable)
3 - - -
Final Clasaification
Sccond HOS 1 - - - b
breedine 2 - - - Rebred
3 p 2

i
Indicates Croumallecd FU females.
ki
"0" indicates a plup was obiscrved for a female thal was not pregnant.
b
“a" indicates o plug was n-t Jdetected and rhe female was nol prepnant.

&
"(O" wadicates all implants were in cacly stages of development, and thus difflenlt to
determine Lf they were lwve or dead upon gross observation.

[
See tuird breoding for Final classificacion.
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Tabrle 17 {Continued)

TRANSLOCATION STUDY OF CAPLAM
THTLARTATTON SUMMARY OF PRESUMPTIVE F., MALES

1
e 25000  ppw Group
F, Hale Female Total Dead LEve
N‘umber Number [mplentations Implantarions Implantations Final Clagsificat.on
Second 806 1 13 | 12
hrecding 2 14 0 14 Normal
{concl.) 3 1G Li] i}
a1% 1l 14 1 13
2 1 Lt 11 Normal
3 13 3 10
816 1 I3 2 9
2 R - - Normal
y - . .
817 1 1] [ 7 b
4 o 0 0 Rebred
J - - "
818 1 11 (] 11
2 A 0 i} Normal
3 13 1 12
822 1 3 0 6 "
) . - - Robred
y - . -
823 I 13 0 13
2 . - - Rurmal
3 - - -
B37 1 -] 7 b
2 - - - Relbred
3 - - -
B4l 1 1Y 2 11
2 n 0 1] Normal
J - - -
Bab L 10 0 10
3 2 4] 12 Normal
3 12 0 12
847 1 il | o
2 10 0 10 Wormal
3} 1% 0 L4
Tivied 805 | - - - .
hreeding 2 - - - Parcially sterile
‘] - - -
817 L 11 2 (B
2 4 7 2 Hormal
] 1} 0 1
R22 | 11} 0 1)
2 12 0 17 Normal
3 12 0 L

a[ndirdtes Lraumalizoed FO females,

M imdicales a plupg was obscived {or a Temale thar o4 not pregnant,

Rl n_n

wndicales a plug was noc Jdetected and the Comale was nol pregnant.

hSuc third breeding for [inal ¢lassification.
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Table 17 {Comcluded)

TRANSLOCATION STUDY OF CAPTAN
IHPLANTATION SUMMARY OF PHESUMPTIVE Fl MALFS

50007 ppm Group -
F., Male Female Total Dend Live
Mumber  Number Implantations Implantations Implantations Final Classificatlon
Third 837 L S - -
breeding 2 - - - Normal
{cuncl,) 3 - - -

alndlcates travmatized Fo females.

ok
- {ndicatrs a plug was not detected end the female was not pregnant.
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