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ances of man for unhealthful substances or conditions This work is generally
assessed from a medical viewpoint, including physiological or psychological
studies In addition to toxicology and other medical specialities, study areas in-
clude biomedical instrumentation and health research techniques utilizing ani-
mals — but always with intended application to human health measures.

This document is available to the public through the Nationa! Technical Informa-
tion Service, Springfield, Virginia 22161.
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DISCLAIMER

This report has been reviewed by the Health Effects Research Laboratory,
U.S. Environmental Protection Agency, and approved for publication.
Approval does not signify that the contents necessarily reflect the
views and policies of the U.S. Environmental Protection Agency, nor does
mention of trade names or commercial products constitute endorsement or
recommendation for use.
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FOREWORD

The many benefits of our modern, developing, industrial society are
accompanied by certain hazards. Careful assessment of the relative risk
of existing and new man-made environmental hazards is necessary for the
establishment of sound regulatory policy. These regulations serve to
enhance the quality of our environment in order to promote the public
health and welfare and the productive capacity of our Nation's population.

The Health Effects Research Laboratory, Research Triangle Park,
conducts a coordinated environmental health research program in toxicology,
epidemiology, and clinical studies using human volunteer subjects.

These studies address problems in air pollution, non-ionizing radiation,
environmental carcinogenesis and the toxicology of pesticides as well as
other chemical pollutants. The Laboratory participates in the development
and revision of air quality criteria documents on pollutants for which
national 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 toxic materials,
and is primarily responsible for providing the health basis for non-ioni-
zing radiation standards. Direct support to the regulatory function 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 surveillance of persons having suffered
imminent and substantial endangerment of their health.

The Federal Insecticide, Fungicide, and Rodenticide Act designates
the Environmental Protection Agency as the governmental body responsible
for the safety of all pesticides used in the United States. More recently,
the Federal Environmental Pesticide Control Act (PL 92-516) strengthened
EPA's regulatory responsibilities in the area of pesticides to include
intra- as well as interstate commerce.

To be federally registered, a pesticide must have been determined
not to be hazardous to health or to the environment when used according
to its labeling restrictions. Thus, relative to new law as well as to
specific directives included in Public Law 93-135, 1973, EPA now is
conducting a thorough review of the implications of using alternative
chemicals, including older registered pesticides, for pest control.

F. G. Hueter, Ph.D.
Director
Health Effects Research Laboratory
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ABSTRACT

Eighteen pesticides being reviewed as part of the EPA Substitute
Chemical Program were tested for mutagenic activity by the following in
vitro procedures:

(¢}

Reverse mutation in Salmonella typhimurium strains TA1535,
TA1537, TA1538, TA98, and TA100 and in Escherichia coli WP2
uvrA.

Induction of mitotic recombination in the yeast Saccharomyces
cerevisiae D3.

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

Unscheduled DNA synthesis (UDS) in human fibroblasts (WI-38
cells).

Nine of the 18 pesticides were mutagenic in one or more of the

assays.

One compound, demeton, was mutagenic in all of them. Trichlorofon

was mutagenic in all the assays except those for relative toxicity.
Acephat was mutagenic in the Salmonella typhimurium in TA100, Saccharomyces
cerevisiae D3, and UDS assays. Dicamba, 2,4-D acid, 2,4-DB acid, and

propanil

were positive only in the assay for relative toxicity. Disulfoton

was positive only in the UDS assay, and then only in the absence of the
metabolic activation system. Crotoxyphos was positive only in the S.
cerevisiae D3 assay.
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SUMMARY

Eighteen pesticides being reviewed as a part of the EPA Substitute
Chemical Program were tested for mutagenic activity by the following
in vitro procedures:

. Reverse mutation in Salmonella typhimurium strains TA1535,

TA1537, TA1538, TA98, and TA1l00 and in Escherichia coli
WPZ2 wuvrA.

. Induction of mitotic recombination in the yeast Saccharomyces
cerevisiae D3.

. Relative toxicity assays in DNA repair-proficient and -deficient
strains of E. coli (strains W3110 and p3478, respectively) and of
Bacillus subtilis (strains H17 ans M45 respectively).

. Unscheduled DNA synthesis (UDS) in human fibroblasts (WI-38 cells).

Nine of the 18 pesticides were mutagenic in one or more of the assays.
One compound, demeton, was mutagenic in all of them. Trichlorofon was
mutagenic in all the assays except those for relative toxicity. Acephate

was mutagenic in the Salmonella typhimurium in TA100, Saccharomyces

cerevisiae D3, and UDS assays. Dicamba, 2,4-D acid, 2,4-DB acid, and
propanil were positive only in the assay for relative toxicity. Disul-
foton was positive only in the UDS assay, and then only in the absence
of the metabolic activation system. Crotoxyphos was positive only in

the S. cerevisiae D3 assay.



INTRODUCTION

The Federal Insecticide, Fungicide, and Rodenticide Act designates
the Environmental Protection Agency as the governmental body responsible
for the safety of all pesticides used in the United States. More
recently, the Federal Environmental Pesticide Control Act (PL 92-516)
strengthened EPA's regulatory responsibilities in the area of pesticides

to include intra- as well as interstate commerce.

To be federally registered, a pesticide must have been determined
not to be hazardous to health or to the environment when used according
to its labeling restrictions. Thus, relative to new law as well as to
specific directives included in Public Law 93-135, 1973, EPA now is
conducting a thorough review of the implications of using alternative

chemicals, including older registered pesticides, for pest control.

- In the pesticide review process, EPA emphasizes development of
scientific criteria for evaluating the safety of compounds substituted
for those pesticides found to be hazardous. 1In addition to reviewing
and evaluating the literature on pesticides and maintaining liaison
with industry and academia, the strategy program includes laboratory
studies to obtain additional data. One of these laboratory programs
is directed toward gathering mutagenesis data on a selected number of

compounds.

EPA's program is responsive to one of the recommendations included
in the President's Scientific Advisory Committee Report of September

1973, Chemicals and Health. In that document, the Committee recommended

that "Regulatory agencies should take steps to insure that new scientific

data raising the possibility of new or extended hazards from chemicals in

use are subject to careful process of scientific review for merit inter-

pretation."

Development of methods for evaluating the mutagenic hazard of

chemical compounds has advanced markedly in the last few years. 1In

3



contrast to the undefined empirical tests used a short time ago, pro-
cedures now available can detect chromosome breaks, DNA damage, and
mutational events caused by chemical stress. Mutant strains of micro-
organisms and human fibroblast cells are effective in vitro systems

for reliable detection of genotoxic agents.

Many pesticide chemicals in commercial use today have not been
adequately investigated for their potential mutagenic hazard. With
the public's increasing concern about possible pollution of our environ-

ment by chemicals, the widely used pesticides must be evaluated.

Under contract to EPA, SRI studied 18 pesticides to determine their
potential for mutagenic activitiy. We used in vitro test methods that
are appropriate for such evaluations. The 18 pesticides tested are
listed in Table 1; the common name, trade name, manufacturer, purity,
batch or lot number, and supplier are shown. (SRI had previously
reported on 212_!129_and In Vitro Studies of Selected Pesticides To
Evaluate Their Potential as Chemical Mutagens' in February 1977.°
Tha; study of 20 pesticides was a part of this contract, No. 68-01-
2458.)

The six in vitro assay systems used were the reverse mutation in

Salmonella typhimurium strains TA1535, TA1537, TA1538, TA98, and

TA100 and in Escherichia coli WP2; induction of mitotic recombination

in the yeast Saccharomyces cerevisiae D3; relative toxicity assays in

DNA repair-proficient and -deficient strains of E. coli (strains W3110C

and p3478, respectively) and of Bacilluys subtilis (strains H17 and M45,

respectively); and unscheduled DNA synthesis (UDS) in human fibroblasts
(WI-38 cells).



METHODS

Microbiological Assays

The in vitro microbiological assay systems used to examine the 18
pesticides for mutagenicity were Salmonella typhimurium (TA1535, TA1537,
TA1538, TA98, and TA100), Escherichia coli WP2, repair-deficient and

-proficient strains of Bacillus subtilis (H17 and M45) and of E. coli

(W3110 and p3478), and the yeast Saccharomyces cerevisiae D3. 1In each

procedure except the relative toxicity assays, an Aroclor 1254-stimulated,
rat liver homogenate metabolic activation system was included to provide
metabolic steps that the microorganisms either are incapable of conducting

or do not carry out under the assay conditions.

The assay procedure with S. typhimurium has proven to be 80 to 907%
accurate in detecting carcinogens as mutagens, and it has about the same
accuracy in identifying chemicals that are not carcinogenic.?’® The assay
procedure with §. cerevisiae is about 55% accurate in detecting carcino-
gens as agents that increase mitotic recombination.® E. coli WP2 and the
relative toxicity assays are three additional methods of detecting muta-
gens; however, the reliability of these test methods has not been ade-
quately validated yet. The combination of these five assay procedures

significantly enhances the probability of detecting potentially hazardous

chemicals.

Salmonella typhimurium Strains TA1535, TA1537, TAl538,
TA98, and TA100

The Salmonella typhimurium strains used at SRI are all histidine

auxotrophs by virtue of mutations in the histidine operon. When these
histidine-dependent cells are grown on a minimal media petri plate
containing a trace of histidine, only those cells that revert to histi-
dine independence (Eigf) are able to form colonies. The small amount
of histidine allows all the plated bacteria to undergo a few divisions;
in many cases, this growth is essential for mutagenesis to occur. The

.+ . .
his revertants are easily scored as colonies against the slight

5



background growth. The spontaneous mutation frequency of each strain is
relatively constant, but when a mutagen is added to the agar, the
mutation frequency is increased 2- to 100-fold, usually in a dose-

related manner.

We obtained our S. typhimurium strains from Dr. Bruce Ames of the
University of California at Berkeley.?’> '° 1In addition to having
mutations in the histidine operon, all the indicator strains have a
mutation (xrfa) that leads to a defective lipopolysaccharide coat; they
also have a deletion that covers genes involved in the synthesis of the
vitamin biotin (bio) and in the repair of ultraviolet (uv)-induced DNA
damage (uvrB). The rfa mutation makes the strains more permeable to
many large aromatic molecules, thereby increasing the mutagenic effect
of these molecules. The uvrB mutation causes decreased repair of some
types of chemically or physically damaged DNA and thereby enhances the
strains' sensitivity to some mutagenic agents. Strain TA1535 is reverted
to higf by many mutagens that cause base-pair substitutions. TAlQ0 is
derived from TA1535 by the introduction of the resistance transfer
factor, plasmid pKM10l. This plasmid is believed to cause an increase
in error-prone DNA repair that leads to many more mutations for a given
dose of most mutagens.’ In addition, plasmid pKM10l confers resistance
to the antibiotic ampicillin, which is a convenient marker to detect the
presence of the plasmid in the cells. We have shown that TA100 can
detect mutagens such as benzyl chloride and 2-(2-furyl)-3-(5-nitro-2-
furyl)acrylamide (AF2) that are not detected by TA1535. The presence of
this plasmid also makes strain TAl00 sensitive to some frameshift muta-
gens [e.g., ICR-191, benzo(a)pyrene, aflatoxin B;, and 7,12-dimethylben-
z(a)anthracene]. Strains TA1537 and TA1538 are reverted by many frame-
shift mutagens. Strain TA98 is derived from TA1538 by the addition of

plasmid pKM10l, which makes it more sensitive to some mutagenic agents.

All indicator strains are kept at 4° C on minimal agar plates,
supplemented with an excess of biotin and histidine. The plates with
the plasmid-carrying strains contain, in addition, ampicillin (25 ug/ml)
to ensure stable maintenance of plasmid pKM10l. New stock culture

plates are made every four to six weeks from single colony reisolates
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that have been checked for their genotypic characteristics (his, rfa,
uvrB, bio) and for the presence of the plasmid. For each experiment, an
inoculum from the stock culture plates is grown overnight at 37° C in
nutrient broth (0Oxoid, CM67). After stationary overnight growth, the

cultures are shaken for 3 to 4 hours to ensure optimal growth.

To a sterile 13 x 100 mm test tube placed in a 43° C heating

block, we add in the following order:

(1) 2.00 ml of 0.67% agar*
(2) 0.05 ml of indicator organisms
(3) 0.50 ml of metabolic activation mixture (optional)+

(4) 0.05 ml of a solution of the pesticide dissolved in DMSO.

For negative controls, we use steps (1), (2), and (3) (optional) and
0.05 ml of the solvent used for the test chemical. For positive
controls, we test each culture by specific mutagens known to revert

each strain, using steps (1), (2), (3) (optiomal), and (4).

This mixture is stirred gently and then poured onto minimal agar
plates.# After the top agar has set, the plates are incubated at 37° C
+
for 2 days. The number of his revertant colonies is counted and

recorded.

A positive response in the Salmonella/microsome assay is indicated
by a reproducible, dose~related increase in the number of revertants in

one or more of the tester strains.

Escherichia coli WP2

The E. coli WP2 (uvrA) strain used at SRI was obtained originally from
Dr. D. McCalla. ** It is a tryptophan auxotroph (trp) by virtue of a

*

0.6% agar contains 0.05 mM histidine, 0.05 mM biotin, and 0.6% NaCl.
+See page 9.

#Minimal agar plates consist of, per liter, 15 g of agar, 20 g of

glucose, 0.2 g of MgS0,*7H.0, 2 g of citric acid monohydrate, 10 g
of K,HPO,, and 3.5 g of NaHNH,PO,*4H,0.



base~pair substitution mutation in the tryptophan operon. In additiom,
WP2 is deficient in the repair of some physically or chemically induced
DNA damage (uvrA). 2 This uvrA mutation makes the strain more sensitive

to certain mutagens.

A procedure similar to the Ames Salmonella assay is used to measure
the reversion of WP2 to tryptophan independence. However, the minimal
agar is supplemented with 1.25 g of Oxoid nutrient broth (CM67) per
liter to provide each plate with the trace of tryptophan required for
enhancement of any mutagenic effect of the test chemical.'? No addi-

tional tryptophan is added to the top agar.

Saccharomyces cerevisiae D3

The yeast S. cerevisiae D3 is a diploid microorganism heterozygous
for a mutation leading to a defective enzyme in the adenine-metabolizing

13

pathway. When grown on medium containing adenine, cells homozygous
for this mutation produce a red pigment. These homozygous mutants can
be generated from the heterozygotes by mitotic recombination. The

frequency of this recombinational event may be increased by incubating
the organisms with various mutagens. The degree of mutagenicity of a

compound or of its metabolite is determined from the number of red-

pigmented colonies appearing on the plates.'®

The S. cerevisiae tester strain is stored at -80° C. For each
experiment, the tester strain is inoculated in 1% tryptone and 0.5%

yeast extract and grown overnight at 30° C with aeration.

The in vitro yeast mitotic recombination assay in suspension is
conducted as follows. The overnight culture is centrifuged, and the
cells are resuspended at a concentration of ~10® cells/ml in a 67 mM

phosphate buffer (pH 7.4). To a sterile test tube are added:

. 1.30 ml of the resuspended culture
. 0.50 ml of either the metabolic activation mixture or buffer
o 0.20 ml of a solution of pesticide dissolved in DMSO or 0.20 ml
of DMSO alone.
Several doses of the pesticide (up to 5%, w/v or v/v) are tested in

each experiment, and appropriate controls are included.
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The suspension mixture is incubated at 30° C for 4 hours on a
roller drum. The sample is diluted serially in sterile physiological

saline, and 0.2-ml aliquots of the 10~> and 10~°

dilutions are spread

on tryptone-yeast agar plates; five plates are used for the 10~°

dilution and three plates are used for the 107° dilution. The plates are
incubated for 2 days at 30° C, followed by 2 days at 4° C to enhance

the development of the red pigment indicative of adenine-deficient
homozygosity. Plates of the 10~° dilution are scanned with a digsecting
microscope at 10X magnification, and the number of red colonies or red
sectors (mitotic recombinants) is recorded. The surviving fraction of
organisms is determined from the number of colonies appearing on the

plates of the 10~° dilution. The number of mitotic recombinants is

calculated per 10° survivors.

A positive response in this assay is indicated by a dose-related
increase in the absolute number of mitotic recombirnants per milliliter
as well asin the relative number of mitotic recombinants per 10°

survivors.

Escherichia coli W3110/p3478 and Bacillus subtilis H17/M45

The E. coli strains W3110 and p3478 that are used at SRI were
obtained from Dr. H. Rosenkranz, who devised the DNA polymerase repair
assay.15 Strain p3478 is a DNA polymerase-deficient (Egléf) derivative
of W3110 and is very sensitive to the effects of some physical and
chemical agents that react with cellular DNA. The repair assay 1s based
on the finding that when exposed to agents that alter the DNA, bacteria
tend to protect themselves by removing the altered DNA segment and then
by resynthesizing the correct DNA sequence. Thus, their survival is
enhanced. The enzyme DNA polymerase is involved in this resynthesizing

6

process.’ The extent of chemically induced DNA damage can be measured

by comparing the relative toxicity (zone of growth inhibition) of the two



strains. Therefore, if a chemical interacts with DNA, strain p3478 should
be more sensitive than strain W3110 to any toxic effect due to this

interaction.

The B. subtilis strains H1l7 and M45 were obtained from Dr. T. Kada.'’
Strain M45 (rec ) is derived from H17 but is deficient in the genetic
recombination mechanism necessary to repair DNA damage. Cells deficient
in this repair mechanism are killed more easily by chemical mutagens than

. + ) . ] -
are wild-type cells (rec ). If the chemical is toxic to rec cells but

. . . + X .
at the same concentration is not toxic to rec cells, the chemical is

assumed to interact with DNA.

For each experiment, an inoculum from frozen stock cultures is grown
overnight at 37° C with shaking in nutrient broth consisting of 1% tryp-
tone and 0.5% yeast extract. A 0.1-ml aliquot of this bacterial culture
(approximately 3 x 10° cells) is added to 2 ml of nutrient broth containing
0.6% agar. The suspension is mixed and poured onto the surface of a plate
containing the same ingredients as the broth plus 2% agar (25 ml). When
the top agar has solidified, a sterile filter disc impregnated with the
test substance is placed in the center of the plate. The plates are
incubated at 37° C fur 16 hours; then the width (diameter) of the zone
of inhibition of growth is measured. Several concentrations of the sub-

stance are usually tested. We routinely use DMSO as diluent and as solvent

for crystalline chemicals.

The positive control for this assay is l-phenyl-3,3-dimethyltriazine.
The negative control is chloramphenicol, which should cause equal zones
of inhibition in both strains because it is toxic to bacteria but does

not kill by interacting with DNA.

Aroclor 1254-Stimulated Metabolic Activation

Some carcinogenic chemical (e.g., of the aromatic amino type or
polycyclic hydrocarbon type) are inactive unless they are metabolized
to active forms. In animals and man, an enzyme system in the liver or
other organs (e.g., lung or kidney) is capable of metabolizing a large

-10

number of these chemicals to carcinogens.® Some of these inter-
Lo

&
mediate metabolites are very potent mutagens in the S. typhimurium
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test. Ames has described the liver metabolic activation system that

we use.'® In brief, adult male Sprague-Dawley rats (250 to 300 g) are
given a single 500-mg/kg intraperitoneal injection of a polychlorinated
biphenyl, Aroclor 1254. This treatment enhances the synthesis of
enzymes involved in the metabolic conversion of chemicals. Four days
after the injection, the animals' food is removed, but drinking water
is provided ad libitum. On the fifth day, the rats are killed and the

liver homogenate is prepared as follows.

The livers are removed aseptically and placed in a preweighed
sterile glass beaker. The organ weight is determined, and all sub-
sequent operations are conducted in an ice bath. The 1livers are
washed in an equal volume of cold, sterile 0.15 M KC1 (1 ml/g of
wet organ), minced with sterile surgical scissors in three volumes
of 0.15 M KCl, and homogenized with a Potter-Elvehjem apparatus. The
homogenate is centrifuged for 10 minutes at 9000 x g, and the super-
natant, referred to as the S-9 fraction, is quickly frozen in dry ice

and stored at -80° C.

The metabolic activation mixture consists of, for 10 ml:

1.00 ml of freshly thawed S-9 fraction

e 0.20 ml of MgCl, (0.4 M) and KC1 (1.65 M)

¢ 0.05 ml of glucose-6-phosphate (1 M)

* 0.40 ml of NADP (0.1 M)

* 5,00 ml of sodium phosphate (0.2 M, pH 7.4)
e 3.35 ml of H,O.

Unscheduled DNA Synthesis Assays

Many mutagenic and carcinogenic agents have been shown to induce
unscheduled DNA synthesis (UDS) in an in vitro tissue culture system
of mammalian cells.!® UDS is a form of mammalian repair synthesis
that involves at least two processes first, the agent interacts with
DNA, resulting in damage to the DNA; then follows incorporation
of nucleotide(s) to repair the DNA. UDS, which occurs in a wide

variety of mammalian cell types, is considered to be a fairly universal
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system because it has been observed in all stages of the cell cycle
(Go, Gy, Gz, and M) other than S, the normal synthetic phase.!?2°
(UDS is not observed during S-~phase because the high level of incorp-
oration of nucleotides during scheduled DNA synthesis obscures the

relatively low level of incorporation of nucleotides during UDS.)

A number of chemicals have been shown to be ineffective in
producing DNA damage in in vitro cultures of mammalian cells; yet in
the metabolically active environment of the whole animal they are
rapidly converted to mutagenic and/or carcinogenic intermediates.
Therefore, the investigator must attempt to recreate this metabolic
environment in vitro. This is usually done by adding a microsomal
preparation from a mammalian liver homogneate to the test system.
Thus, we routinely perform a parallel series of UDS assays in the
presence and absence of a metabolically active environment to predict

the ability of an agent to induce genetic damage.

We used the UDS assay system in the previous testing of 20 substitute
pesticides.® Reported here are the results of UDS testing, with and

without metabolic activation, of the 18 additional substitute pesticides.

Cell Culture

WI-38 cells grown in T-25 tissue culture flasks were used for the
UDS assays. Replicate cultures of these cells were initiated in
Eagle's Basal Medium containing 107% (v/v) fetal calf serum. The
cells were grown to confluency and were maintained in medium containing
0.5% serum for 5 to 6 days preceding the UDS assays.* This produced
contact-inhibited cells in synchronous cultures in the G, phase of
the mitotic cycle. To further reduce the possibility of incorporation

of *H-TdR by an occasional S-phase cell that might escape the contact-

* As a check against the presence of mycoplasma, which could incorporate
tritiated thymidine (®H-~TdR) and thus obscure measurments of UDS, stock
cultures were periodically sent to Microbiological Associates, who
cultured them on Difco Beef Heart Infusion agar or broth for analysis

for the presence of mycoplasma. The results of these analyses were
consistently negative.
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inhibition synchrony and thus obscure measurements of UDS, the
cultures were preincubated for 1 hour with 1072 M hydroxyurea (HU)
before each assay and 10> M HU was added during each subsequent

step of the assays.

Dilution of Compounds

Immediately prior to each assay, the pesticide was diluted in an
appropriate solvent (ethanol or DMSO) to form a series of concentra-
tions that, when diluted into culture medium, yielded the appropriate
set of test concentrations. To facilitate solubilization or achieve
an even suspension of the stock solutions of the compounds in solvent,
some of the compounds were sonicated for a brief period of time prior
to dilution. The final concentration of solvent was maintained at 1%

or less, which we have previously found to be not cytotoxic.

Metabolic Activation

For testing with metabolic activation, a preparation consisting
of the 9000 x g supernatant of a liver homogenate (250 mg of liver/ml)
from adult Swiss-Webster mice was used. To this was added the following
cofactors: nicotinamide, 3.05 mg/ml; glucose-6-phosphate, 16.1 mg/ml;
MgCl,*6H.0, 5.08 mg/ml; and NADP, 0.765 mg/ml.

Controls

The positive controls were 4-nitroquinoline-N-oxide (4NQO), a
compound that induces UDS in the absence of a metabolic activation
system, and dimethylnitrosamine (DMN), a compound that induces UDS
in vitro only when an exogenous metabolic activation system is in-
corporated into the treatment protocol. The negative control was

the solvent diluted in culture medium.

Test Procedure

The contact-inhibited WI-38 cells were incubated at 37° C with
dilutions of the pesticides and with 1 uCi/ml of >H-TdR (specific activity,
6.7 Ci/mmole). For testing in the absence of metabolic activation,
the cells were exposed simultaneously to the pesticide and to °H-TdR for

3 hours. For testing with metabolic activation, the cells were incubated

13



together with pesticide, °H-TdR, and the metabolic activation prepara-
tion for 1 hour. (The shorter exposure time for metabolic activation
’testing was used because longer exposures of WI-38 cells to the liver

homogenate preparation could be cytotoxic.) In both cases, the cells

were then incubated with *H~TdR and HU, but without pesticide, for

an additional 3 hours.

DNA was extracted from the cells using a modification of the PCA-

hydrolysis procedure;??

one aliquot of the DNA solution was used to
measure the DNA content, after the reaction with diphenylamine,22 and
a second aliquot was used for scintillation-counting measurements of
the extent of incorporation of ®H-TdR. The results were expressed

as disintegrations per minute (dpm) of incorporated °H-TdR per unit
of DNA and were compared with the rate of incorporation of >H-TdR

into cells exposed to solvent only (negative controls).

We have defined as an acceptable assay one in which the response
of the positive control compound is predicted, within the 957 confi-
dence limits, by regressions of average dpm/ug DNA versus average
dpm/iig for background.?® The regressions that follow are based on

data that we have acquired in previous testing:

Sample Correlation
Type of Testing Regression* Size (n) Coefficient (r)
Without metabolic
activation Y, = 629 + 16.42 (X)+ 55 0.8066
With metabolic
activation Y, =212 + 2.11 (X)¢¥ 25 0.8307

If the observed average level of incorporation for the positive control
compound is outside the 957 confidence limits of the regression, we assume

that some variation has occurred in the experimental procedures and the

test is repeated.

* Regressions over a range of background dpm/ug DNA of 0 to 450.

+ Y, = Average dpm/ug DNA for 107> M 4NQO (positive control).
Y, = Average dpm/ug DNA for 5 x 10°? M DMN (positive control).
X Average dpm/ug DNA for background (negative control).
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Interpretation of Results

We have tested 41 compounds of defined carcinogenic activity,
based on the results of in vivo bioassays, and have analyzed these results
using either the parametric One-Way Classification Analysis of Variance
or the nonparametric Kruskal-Wallis One-Way Analysis of Variance, depend-
ing on which was more appropriate.* Of the 16 compounds generally
recognized as being direct-acting carcinogens, 15 induced statistically
significant elevations in the incorporation of *H-TdR into DNA, at the
99% confidence level. 1In all but three of these, the response was
dose-related. The assay of the sixteenth carcinogen, p-rosaniline,
failed to suggest a positive response. Of the 13 compounds reported to
be noncarcinogenic, only one (glycidol) had a statistically significant
positive response, which was not dose-related. Thus, it appears that
the 99% confidence limits of these statistical analysis coupled with
the indication of a dose-response relationship can be used with reason-
able accuracy to predict the biological significance of the UDS

response to an ultimate carcinogen or a noncarcinogen.

The correlation between UDS response and biological significance
for testing with metabolic activation is less clear. Of the 12 pro-
carcinogens (compounds requiring chemical modifications to become
active) that we have tested with metabolic activation, seven induced
statistically significant increases in *H-TdR uptake at the 997
confidence level, all of which were dose-related. The remaining 5 pro-
carcinogens failed to indicate any increase in °H-TdR incorporation.
Thus, it appears that the metabolic activation preparation presently
used for UDS testing is capable of activating only a portion of the
spectrum of procarcinogens. However, for those that can be activated,
a statistically significant and dose-related response can be observed.
Thus, if these two criteria are met, we can interpret the results as

indicating the repair of DNA damage by the cells in response to the compound

* If there is reason to believe that the variances of each of the
treatments in a test are equal (i.e., Bartlett's test of the variance
is negative), the parametric analysis is the appropriate one, If the
variggcgi are not equal, the nonparametric analysis is the appropriate
one.*%»
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being evaluated. However, lack of a positive response in testing cannot

be assumed to be indicative of an absence of potential biological hazard.
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RESULTS AND DISCUSSION

The results of the in vitro microbiological and UDS assays are
summarized in Table 2. A positive response in these assays is defined
as a reproducible, dose-related increase in the effect being observed.

A genotoxic or mutagenic effect was observed for 9 of the 18 pesticides
tested. The 9 pesticides that had a positive response on one or more of
the assays were acephate, crotoxyphos, 2,4-D acid, 2,4-DB acid, demeton,
dicamba, disulfoton, propanil, and trichlorfon. Demeton was positive

in all the assays. Trichlorfon was positive in all but the relative
toxicity assays with E. coli and B. subtilis. Acephate was weakly
mutagenic in S. typhimurium TA100, increased mitotic recombination in

S. cerevisiae D3, and increased unscheduled DNA synthesis in WI-38 cells.
No toxicity was observed in the relative toxicity assays for either
acephate or trichlorfon; therefore, the negative result in these assays
may indicate that the pesticide did not diffuse into the agar. Dicamba,
2,4-D acid, 2,4-DB acid, and propanil were positive in the relative
toxicity assays but were without activity in all the other assays.
Crotoxyphos increased mitotic recombination in S. cerevisiae D3 and
disulfoton increased UDS, but no other effects were observed for these
two pesticides. Except for the relative toxicity assays, dose-response
curves are presented for pesticides that gave a positive response.
Aspon, carbofuran, diazinon, endrin, ethion, fensulfothion, fonofos,
methoxychlor, and siduron were not genotoxic or mutagenic in any of the

six assays we performed,

Microbiological Assays

Each pesticide was tested at least twice on separate days, using
one plate per dose. The first experiment was a test over a wide range
of doses to look for toxicity or mutagenicity. If no toxicity or
mutagenicity was observed, the second experiment was conducted at

higher concentrations. If mutagenicity was observed, a dose response
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was determined. An assay that gave a mutagenic response was always

repeated to confirm that the results were reproducible.

Tables 3 through 44 present the results of the microbiological

assays in agar with Salmonella typhimurium. In this reverse-mutation

assay system, three pesticides were mutagenic. Acephate (Tables 3-5)

was very weakly mutagenic in assays with strain TA100 at doses above

2500 ug/plate. Although the response was marginal (the greatest increase
observed was 61 revertants above a background of 150 spontaneous revert-
ants in Experiment 3), Figure 1 shows that it was reproducible and dose-
related. Demeton (Tables 16 and 17) was strongly mutagenic in strains
TA1535 and TA100, inducing as much as a 50-fold increase in revertants
above the background in strain TA1535 and a 10-fold increase in TAl0O;
Figure 2 presents the dose-response curves. Demeton was slightly more
mutagenic when the metabolic activation mixture was added to the plate

than when it was not.

Trichlorfon increased reverse mutations in strain TA100 only (Tables
42-44; Figure 3). However, it was only moderately mutagenic, with a
3- to 5-fold increase in revertants above the background frequency. It
was more mutagenic without the addition of the metabolic activation mix-
ture (Experiment 3). In previous studies, trichlorfon was not found to

be mutagenic in the dominant lethal®® and Drosophila®’ assays.

We observed slight increases in the number of revertants with strain
TA100 in the assays with ethion (Tables 28-30). However, because the
amount of this pesticide was limited, we were unable to test at doses
greater than 5 mg/plate. We believe additional tests using higher

doses are needed to determine whether a dose response could be obtained.

Tables 45 through 48 present the results of the assays with E. coli
WP2. Demeton and trichlorfon were mutagenic in this reverse-mutation
assay. Figures 4 and 5 show the dose response. Their order of mutagenic

activity was the same as in the S. typhimurium assays; i.e., demeton was

more mutagenic than trichlorfon.

Table 49 presents the results of assays for microbial inhibition in

repair-deficient and -proficient strains of B. subtilis and E. coli.
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Toxic chemicals that do not act by damaging DNA (e.g., chloramphenicol)
should give equal zones of toxicity on both repair-proficient and repair-
deficient strains. However, a given concentration of a chemical that is
genotoxic may be toxic for a repair-deficient strain but not for a strain
that effectively repairs its DNA. Dicamba, 2,4-D acid, 2,4-DB acid,
demeton, and propanil gave positive responses in these assays; i.e., each
gave zones of inhibition that were larger in the repair-deficient strains

than in the repair-proficient strains.

Tables 50 through 68 present the results of the assays for mitotic

recombination in Saccharomyces cerevisiae D3. Four pesticides—-demeton,

crotoxyphos, acephate, and trichlorfon--increased the mitotic recombina-
tion frequency in each experiment and are considered positive by these
procedures. Figures 6 to 9 show the curves. Two pesticides--diazinon
and disulfoton--gave an increased number of mitotic recombinants in one
experiment but appeared to be negative when tested a second and third

time. 2,4-D acid has been found to be positive in Saccharomyces cerevisiae

D4, D5, and RAD18 when tested at low pH (4.3),2® but it was not recombi-

nogenic in our assays with S. cerevisiae D3.

UDS Assays

Table 69 through 119 present the results of the UDS testing, with
and without metabolic activation, of 18 substitute pesticides. For the
initial testing, cell cultures were treated with a series of 10-fold
dilutions of each compound to cover a large range of concentrations.
However, because of the spacing of the dilutions, dose-response relation-
ships were not clearly defined. Frequently, significant increases in
®H-TdR uptake were observed at only one concentration. Therefore, to
establish dose-response relationships for compounds that indicated a
significant (statistically significant at the 95% confidence level)
increase in UDS in the initial tests, additional tests were performed
using narrower concentration ranges and higher concentrations of test

chemical, if necessary.

The first test of demeton without metabolic activation (Table 68)

indicated a statistically significant elevation in *H-TdR incorporation
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at the 99% confidence level (H = 25.81 = X2 > 15.09); however, a dose-
response relationship was not observed in this test. A second test of
demeton under similar conditions, but with a narrower dose range (Table 69),
again indicated a statistically significant (99% confidence) response

(Fs,30 = 31.17 > 3.70), with a characteristic dose-response relationship.
Similarly, the initial test of demeton with metabolic activation (Table 70)
indicated an increase in UDS (Fs,30 = 53.58 > 3.70) without an apparent
dose-response relationship. A repeat of this test (Table 71) also indicated
a statistically significant (99% condidence) response (Fs,29 = 14.11 > 3.73).
In addition, this assay provided evidence of the existence of a dose-related
response to demeton in the presence of the metabolic activation preparation.
Figure 10 depicts the results of the testing of demeton with and without
metabolic activation. The dose-response curves are illustrative of the
characteristic differences between the testing of direct-acting compounds

in the assay with metabolic activation and the testing in the assay without
it. The two most striking features are: (1) an order of magnitude differ-
ence exists between the concentration ranges at which the dose-response
curves are observed, with the concentration range for testing with metabolic
activation being higher; and (2) the extent of UDS is diminished in the
assay with metabolic activation. Three nonexclusive hypotheses can account
for these variations. The first is that demeton is--at least in part--
enzymatically inactivated by the metabolic activation preparation. Alter-
natively, a nonspecific interaction occurs between demeton and the activa-
tion preparation that reduces the effective concentration to which the cells
are exposed. The third hypothesis is that the reduced duration of exposure
to the compound (the exposure duration with metabolic activation is one-
third that used without metabolic activation) accounts for the decreased
activity. Unfortunately, the data presented do not offer any evidence

that would support one of these hypotheses over the others.

The initial results of testing acephate without metabolic activation
(Table 73) suggested that if this compound increases UDS, the response
occurs at concentrations above 100 ug/ml and the maximum response could
be obtained at some concentration above 1000 ug/ml. An additional
test with this compound (Table 73) confirmed this. Figure 11 depicts
the results of the first and second tests of acephate. We obtained a
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statistically positive (99% confidence) response at 2000 ug/ml (Fs,30 =
7.99 > 3.70). Because of the normal variability between the cultures used
for each assay, the increases in incorporation of >H-TdR observed between
250 ug,ml and 1000 pg/ml were not statistically significant at the 99%
confidence level. However, the second test clearly demonstrated a dose-
response relationship as well as the reproducibility of the initial tést
results. The first and second tests of acephate with metabolic activation
(Tables 74 and 75) failed to indicate an increase in UDS under these test

conditions.

The results on disulfoton and trichlorfon were similar to those ob-
served for acephate. The first test of disulfoton without metabolic acti-
vation (Table 76) was statistically positive (Fs,2o = 39.79 > 3.73), as was
the test of trichlorfon (Table 80; Fs,2o = 13.42 > 3.73); yet neither
demonstrated a dose-response relationship. The second assays of these com-
pounds (Tables 77 and 81; Figures 12 and 13} demonstrated dose-related as
well as statistically significant (99% confidence) increases in UDS {disul-
foton, Fs,30 = 18.40 > 3.70; trichlorfon, Fs,30 = 10.44 > 3.70). The first
and second assays of each of these compounds with metabolic activation

(Tables 78, 79, 82, and 83) failed to suggest a positive response.

The failure of acephate, disulfoton, and trichlorfon to induce UDS in
the presence of metobolic activation but not in its absence could be relat-
ed to the type of phenomenon observed in the testing of demeton. We
believe that if a response could be observed in assays with acephate, di-
sulfoton, or trichlorfon with metabolic activation, it would occur in
a concentration range roughly an order of magnitude greater tham that at
which it occurs without metabolic activation. Since the maximum concen-
trations tested, both with and without metabolic activation, for each of
these compounds were near the maximum feasible under the constraints of
the solubilities of the compound and the procedures described in "Dilution
of Compounds", probably none of these three compound could be tested at
high enough concentrations with metabolic activation to obtain a positive

response.

The testing of dicamba and fensulfothion (Tables 84 tu 92)

indicated that although neither was positive without metabolic
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activation, both initially appeared to induce UDS in the presence of
metabolic activation. In the initial tests with metabolic activation,

no UDS effects were observed for dicamba below 100 ug/ml, although a
statistically significant response was observed at 1000 ug/ml (Table 84).
No effects were observed for fensulfothion below 1.0 ug/ml, and a

broad plateau of positive responses was obtained at concentrations
between 1 and 1000 ug/ml (Table 89). However, the retesting of these
compounds with metabolic activation (Tables 86-88, 91 and 92), failed to
indicate either a dose-response relationship or a positive response for
either compound. Thus, the initial results were not confirmed, and we

conclude that these two compounds are unable to induce UDS.

Tests of endrin without metabolic activation gave negative results
(Table 93). The results of initial testing with activation (Table 94)
suggested an increase at the highest concentration tested (1000 ug/ml),
but it was not statistically positive. Therefore, additional testing
of endrin was performed in an attempt to show a dose-response
relationship (Tables 95 and 96). We attempted to achieve a maximum
concentration at 3000 ug/ml; however, due to the incomplete solubility
of this compound in DMSO at such a high concentration, it is doubtful
that a true solution was obtained. Although the first retest (Table 97)
again indicated an apparent, but statistically insignificant, elevation
of 3H-TdR incorporation at the highest concentration tested, it did not
resolve the question of whether a dose-response relationship can be
observed for the effects of endrin with metabolic activation. Therefore,
a third assay was conducted using modified dilution procedures that
would allow us to achieve the higher test concentrations of endrin. The
results of this test (Table 96) failed to indicate that this compound is
capable of inducing UDS even when higher concentrations are achieved.
Hence, we conclude that the results of the UDS testing of endrin are

negative.

The tests of aspon (Tables 97 and 98), carbofuran (Tables 99 and 1Q0),
crotoxyphos (Tables 101 and 102), 2,4-D acid (Tables 103 and 104), 2,4-DB
acid (Tables 95 and 96), diazinon (Tables 107 and 108), fonofos
(Tables 109 and 110), ethion (Tables 111 and 112), methoxychlor (Tables 113
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and 114), siduron (Tables 115 and 116), and propanil (Tables 117 and 118),
both with and without metabolic activation, all failed to indicate

increased ’H-TdR incorporation. Consequently, we conclude that none of

these compounds increases UDS either in the presence or in the absence
of metabolic activation.
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CONCLUSIONS

Nine of the 18 pesticides tested in Phase 11 were mutagenic or
genotoxic in in vitro assays. Two of the pesticides had a broad spectrum
of activity: demeton and trichlorfon increased reverse mutation in
Salmonella and E. coli WP2. Acephate caused a small but reproducible
increase in §. typhimurium TAlOO revertants, increased mitotic recombin-
ation in S. cerevisiae D3, and increased unscheduled DNA synthesis.

Demeton also was more toxic to DNA repair-deficient strains of E. coli

and B. subtilis than to repair-proficient strains. Based on these results,
substituting these pesticides for other pesticides currently in use would
be unwise unless long-term animal tests indicate that they do not pose a

carcinogenic or mutagenic risk.

Crotoxyphos, 2,4-D acid, 2,4-DB acid, dicamba, disulfoton, and
propanil exhibited a narrow range of effects. The observation of in-
creased toxicity to B. subtilis strain M45 cumpared with toxicity to
strain H17 by 2,4-D acid is in contrast to the absence of such an effect
reported by Shirasu.’”® Interestingly, none of these six pesticides
was mutagenic in Salmonella. Perhaps testing them in other in vitro
assays (cytogentics, sister chromatid exchange, transformation or
mutation of mammalian cells) would be appropriate before drawing any

conclusions about their potential effect on the envirorment.

Nine pesticides--aspon, carbofuran, diazinon, endrin, ethion,
fensulfothion, fonofos, methoxychlor, and siduron--were not active in
any of the assays. These results indicate that these pesticides are
good candidates to substitute for pesticides that have been found to be

harmful to the environment.

37



a112338g
arTe33Bg
vad

SIS CEELY
a179338g
a112338g

vdi

vad
aTT933%g
arT2338g
wﬂHmuumm
NHHOUUNm

vdd

vaa
a1T233%g
oT1933Bg

S S CERL:
a[1933ed

HN%HNNSW

€00£-00~¢ uyo3ed
0-STL0L-T 3071
(A A Al

80T-£%59

#080VED
%7000-0T-S uo3ed

¢-18€¢ °ON 30T~

0T16-80-5 H°IBY

GOETYL~T1d Y23'd

€C1019

€ZT0T9
7€-2dd-1T yo3ed
VyG-LTL9-D

SE-yTILE
296L-XS§

*yoax
%L°96 "Y29L
%0°88
“yoaL
%696
"yoax
‘o3
%5766
‘yo9g
*YooL
‘yoaL

%58 "ydL
%6°86
%9°86

%58 "Ud3L
“y9g

£0°€6 “U9dlL
Z6°€6 "Uo3L

oaSeuwat]d
Juogd np

seey pue wyoy

‘0D R
sinowsyN 2p 3uod np 1 ‘4

*0) ‘way) I3IInels
ox8eway)

WA

*0) 9 uewkyj °r
oadeway)
TOOTIST®A
£3199~v4ID
ox3eway)

+ouy erTpoyd
‘ouy EIpOWy

*op wayj) TIL¥YS

-way) eaedeTN

*0p wayp 133InelS

‘Wway) UuoIAIYD

xa1923d1q ixoT4d
uesiadng

yoal wels

?jeTaeR
azeuoyLq

J-anoexia] ¢3tueseq
23BTEIN

60z °PT1oT3dasul dxd
uo3sAS-1d

uaqIpaN ¢ [aaueg
10pIo0eN fuIpnsog :8IW
x03848

Xo3jnquy

uTIPOTD
uepeang

ajeydsoydoakd
—ouoTy3Tp TAdoad-N-BIID]

auay3ig

“ON 3071 10 ydaeg

£31Ing

ALIDINIOVION 404

1aanjoejnuel

1 9Tqel

SmeN 9pellL

TVNOIIVNYAINI TS X€ QIIVATVAE SHGIDILSEd NIHIHOIA

UOJIOTYITIL
uoanpIs

T1uedoxag

I0TY2AX0YyIaR
sojouogq

uoTYy303 Insuay

uorTyly
utapug
uo303TNSIq
B?qQUWED T
uourzZer(q
uojawa(
PIo® dd-%°C
proE d-%‘C
soyd4Ax0301)

uepinjoqie)

uodsy

ajeydady

aweN uouno)

38



‘~ ‘osuodsaa aarjedau {4 ‘ssuodsai 2ATITSOJ
¥

- + - - + + + + + + UOJIOTYITIL
- - - - - - - - ~ - uoiInpIs
- - + + - - - - - - Truedoag
- - - - - - - - -~ - I0TUDAXOYIIY
- - - - - - - - - - sojouoyg
- - - - - - - - - - uotTylogyynsuag
- - - - - - - - - - uoTyIg
- ) - - - - - - - - urapuyg
- + - - - - - - - - uo03jo3InsIq
- - + + - - - - - - BQUEDI(
- - - - - - - - - - uourzeIq
+ + + + + + + + + + uojawaq
- - + + - - - - - - PTIO® €a-%°T
- - + + - - - - - - PIO® 4-%°C
- - - - + + - - - - soyd4xo0301)
- - - - - - - - - - ueinjoqie)
- - _ - - - - - - - uodsy
- + - - + + - - + ¥+ 33jeydsoy
VI VA VI V- VIL+ Vi~ VI VIR- epToTIsed
(atedsy vyNGg)  Ka31o1X0],  K310TX0] (s3ueuTqUODSY (uotsasasy LAiL) (uorsianay 4STH)
san PATIETOY 2a73BTY OTI0ITR) _gdM TT09 un Tanwtyd43
STIT1390ns ACE €( QBISTADIDD BTUD T194oSsH Bl [2UOW]EBS
sny{iToeg  EBIUD IS OSH seoAmoIeyooes

SHATIDILSAd Vdd ¥0d VIVA AAVWANS :SISINAOVIAN OILIA NI

7 @19®L

39



ajeydaoy

suTweayjuy-7
1013uU0d SATITSOd

10a3u02 9ATIEBON

1T 119 8 LT 0¢ 000t +
L3 £9 1T €T e 00S +
o¢T 6Y 1T 8T (44 00T +
rAN ! 8y 6 ¢1 [A2 0s +
9¢T £S 6 6 9¢ 01 +
09 6% 71 (A V4 T +
ST 9¢ o1 71 LY 000T -
691 96 8 0t 8¢ 00s -
%¢T 8¢ 8 Al 8¢ 001 -
<91 9 S 1T 8¢ 0s -
16T S9 9 1T oYy 0T -
G381 19 L L 9¢ T -
0891 00G¢ 000¢ [AR> 08% 0¢ +
9¢ 0¢ -
L6 LAY 6 1T 9¢ +
LZA ! 96 0T 01 8¢ -
001Vl 86VL 8ESTIVL LESTVL SELGTIVL 23e1q 12d pappy UOTIBATIOV
93BTgd 1od s3uelaIdA3Y SUIPTIISTH . punodwo) jo dT[oqriIeN
sweIS0IDTH

T INEWI¥AIXE
ALVHAAOV 40

WOLYNWIHAAL VTTANOWIVS HLIM SAVSSY OWLIA NI
€ 2198l

punoduo)

o
~r



93eydsoy

QUTWRIYIUY-7
Quojoerordoig-g
ST0I3U0D DATITSOJ

T013u0d dATIEBAYN

LY St LT 1t et 000S +
LTT [4] 91 ¢t S 0001 +
8¢T £t LT 91 LT 00s +
¢TT ot 0T €T 91 001 +
001 Z1 8T 91 [A! 0S +
0sT 62 81 €T 1T 0T +
991 71 ST 8T 9T 000S -
80T 9T 1 ¥4 (AN 8¢ 0001 -
LCT 14 8T L1 €T 00¢ -
£0T 8T €1 DT ST 001 -
S6 71 8T 91 T1¢ 0s -
60T T T ¢t 8T 01 -

9662 0292 0s +

8¢ 81 0¢ -
LT9 69t £€9 0¢ -
LZ1 61 8T L 71 +
YA Zc 71 81 y1 =
00TVl 86VL 8ESTIVL LE€STVL GESTVL a1eg 1ad poappy UOTIBATIOV

93814 I9d sjueliondy SUIPTISTH punodwo) Jo 2TT10qeI9|
swe130a0TR
¢ INIWTYddXH
HIVHJIDV d0

WNLANRIHAAL VTTANOWIVS HLIM SAVSSV ONLIA NI
y 9TqEl

punodwo)

41



06T 000071 +

0LT 0008 +

LT 0009 +

GGT 000S +

[4A) 00S¢ +

991 0000T -

S9T 0008 -

981 0009 -

€LT 000s -

961 0062 - a3eydaoy

89¢€T (A + JUTWRIYIUY=-g

T013U0D DATITSOd

6CT +

8¢€T - T0x3u0d aatriedaN
¥ INIWIYIIXE

112 00001 +

691 000S +

LT 000% +

99T 000¢ +

691 0002 +

GST 000T +

L8T 0000T -

LT 000S -

19T 000% -

S9T 000¢ -

96T 0002 -

991 0001 - ajeydaoy

866 (4 + suTweiyIUy-g

1013u02 SATITSOJ

0ST +

921 - To13u0d aaT3edaN
€ INIWIYEdXd

00TVL a3eTq 1ad poppy  UOTIBATIDY punodooy

33814 19d S3IuelIaAdy SUIPTISTH punodwon 3o JTITOqRISN

swea30Id R

% ANV € SINIWIYddXd .
ALVHJAOV A0 WAIMAWIHdAL VITINOWTIVS HIIM SAVSSY O¥IIA NI

S 9TqRlL

42



vant 9 T 0T IT 000§ +
911 ¢T vT L 8 0001 +
601 6 61 €1 L 00S +
9¢T q 8T 9 8 00T +
[XAN S 9T L 01 0s +
LyT € 8T L 6 ot +
L1 9 9 8 8 000s -
OtT L 0T 9 1T 000T -
ET 8 0T 9 IT 00§ -
971 S 6 6 (4" 00T -
61T i S j 9T 0s -
8¢CT L 8 6 71 0T - uodsy
81¢T 00T - QUTIPTIdOBOUTWY -6
08T %0C¢ 0¢ +
L 11 0¢ - dUTWRIYIUY-7
89T 09TT o< - auojoetotdoad-g
STOI3UOD JATITSOJ
(494 L <T 9 ot +
091 4 01 S 9T - 10313u0d 9ATIEBON
00IVLI 86VL 8EGIVL  [ESTVI GESTVL o3e[g 12d pappy  UOTIBATIOY punoduwop
37eTd 190 S1UP115A3y OUIPIISTH punodwo) 3o 2T109RI9K

sueI3010TH

T INENTYEIXH
NOdSY 40

WNIENWIAAAL VTTINOWIVS HLIM SAVSSV 0d1IA NI

g9 219e}

43



901 6t LT L (44 000¢s +

%8 e t£T ST ST 0001 +

701 v LT 6 1¢ 00s +

LTT 7t 114 1T 6T 001 +

66 6¢ Va4 91 [44 0S¢ +

AN 6¢ %7¢ 1T 8T 0T +

L01 0t €T 11 [44 000¢S -

(A1) e 9T 71 LT 000T -

LZT 133 0T 1T ST 00s -

1 YAl Lz 8 0T 71 001 -

[AN ! LT 91 £T 6T 0s -

101 0t ST 11 91 ot - uodsy

000¢ 008¢ 000t oce 0sYy oS +

(A 71 (1] - aUTWRIYIUY-7

1013U0D DATITSOJ

Vigs ve €¢ A 61 +

eVt 9¢ 8T 8 91 - 1013u0> aaT3IRSON

00TVL 86VI  8ESTIVL LE€STVL GEGTIVIL 21814 19d pappy UOT3IBATIOV punoduo)

93e1d a1ad s3uelIdA3y SUIPTISTH punodwo) jo DITOqEION

suea8oIxdTN

7 INIRIYIdXH
NOdSv 40

WNTYNWIHAAL VTTINOWIVS HIIM SAVSSY OMIIA NI

L 9Tqel

44



‘PelrUTWRIUOD ¢,
»

™I €¢c VAl €1 0 000T +
rANS ve 8T 01 0) 00¢ +
€€t Le LT v 01 00T +
97T 9¢ ST 6 ¢T 0S +
971 S¢ VA 01 8T 0T +
AR 8¢ VA 01 L T +
7€ Lz 91 rAl 2 000T -
LZ1T 9¢ 91 L D 00S -
AA 18 z1 6 ¥ 00T -
rAA N Lec 1T L S 0S -
€21 Le 1T 6 Ve o1 -
152 S 44 4" 0T Y 1 - : ueanjyoqie)
3
296 99¢ Z - aurpTuen80so1lTuU
-N-0I13TU~ , N-TAYIaK~N
~T16% 098T 081 0z +
12 0t - SUTWEIYIUY-~7
ST013U0D D9ATITSOJ
921 0¢ 44 ot 4y +
79T ¢ ¢T A LT - Tox3u0d aATIES8N
00TVL 86VL QESTVI  [ESIVLI SEGIVL 331e[g 13d pappy  UOTIBATIOY punodmoy
93P1d 19d SJUEJIISAIY OUIDPIISIH punoduoy jo STT0qRIOK
swel80I0TH
T INIWNIYAIXE

NVIN409dVD 40
WNTYANTHAAL VITANOWIVS HLIM SAVSSV O¥LIA NI

g 2198l




61T 9t 0t 8T 91 000¢S +

€LT (4 6¢ 0¢ €T 000T +

evt 9¢ te 91 8T 00s +

6c1 193 6¢ 61 1T 00T +

1T 6% 8¢ 8T <1 0¢s +

871 9y 6¢ A" £T 01 +

(44 1¢ LT 9T (4] 000¢s -

LT 6¢ 8T (4" 6¢ 000T -

LyT 174 A\ €T 8¢ 00¢ -

8¢T 6¢ ST 0T GE 00T -

£CT T¢ LT ST 6t 19 -

el 0¢ €1 6 A4 1) - ueInJoqIen

00ZT 0221 080T £2¢ 0cL 174 +

98 0z - SUTWEAYIUY~T

10I3U0D 2ATITSOd

490 6t (A% LT 0¢ +

VARS KA 6¢ 6 ot - T013u02 2ATIE3ON

001VI 86VI  8ESIVLI  [EGIVL GEGTVL 2314 19d pappy  UOTIBATIOY punoduo)

93181d Xod S3juUE3iondy SUIPIISTH punodwo) Jjo oIT0qB3I=H

swea3010TH

¢ INAWIYEdXH
NVINIOTIVD 40

WATHMWIHAAL VITANOWIVS HITM SAVSSV OYLIA NI

6 °19&lL

O
T



10T 9t C1 9 8 0001 +
6ET 14 ¢T 0T AN 00s +
66 (43 €T L A 00T +
Y11 0t ¢t ¢t £T 0s +
TET 1¢ 8 8 YT 0t +
G6 0¢ Y1 €T 6 T +
60T LT [As 11 1T 0001 -
66 LT 9 T €T 00¢s -
68 LC TT IT TT 00T -
001 8¢ €T 01 1T 0S -
66 61 €T [ £l ot -
911 6¢C 9T 8 [4) T - soyd4£xo301)
000¢  oost LSY 02 +
8¢t 0¢ - QUTWRIYIUY~7
; aurpruendosoalTu
88Y 96T [4 - -N-013TU~ N-TAYIoN~-N
TOI3UOD DATITSO]
9TT 0t €1 €1 T +
LET 4 01 01 8 - T013U0D aATIEION
00TVL 86VI 8EGTIVLI  [ESTIVL SLSTVL 21e[g 19d pappy  UOTIBATIOV punodwo)
93eTd 1ad sjueliaady SUIPTIISIH punoduwo) jo DTT0qEIN
sweI80a0TH

T INZWIYAdXET
SOHAAXOL0¥D 40
WNTUNWIHAAL VT1INOWIVS HIIM SAVSSV ONLIA NI
0T @I9elL

47



AN} ¥4 9T 9 £ 000S +

L8 (44 0¢ 8 ot 0001 +

16 Y4 6T 6 A 00s +

%6 YA Y4 8T 8T 00T +

St L1 62 8 ST 0s +

L8 LA A4 1T 0T 0T +

%01 8T 91 s 8T 000Ss -

16 61 A 13 61 000T -

88 %e 91 et 0c 00¢s -

98 8T A L (44 001 -

20T LT 0¢ 0T 91 0s -

%8 ¢ 81 8T 91 ot - soyd4£xo0301)

0sct T6% 66L 91¢ £ct 174 +

81 0z - JUTWRAYIUY -7

T0a3U0D JATITSOJ

LOT 0t 61 L1 €T +

%8 6¢ 0¢ €T 6T - Toajuod aar3ledeN

Q0TVL  86VL 8EGIVL  [EGTVL GESIVL @1eTq 12d pappy  UOTIBATIOV punoduio)

93eTd 19d sjuelisasy SUTPTISTH punodwo) Jjo DTT0qBIDN

SweI30i0TH

¢ INIWIYAdXd
SOHJAX010dD 40

RNTINWIHAAL VITINOWIVS HIIM SAVSSY OMIIA NI

1T °Il9B4

[ o]
~



Ly 0T Vi G 9 000S +
z6 Le ZT S €T 000T +
LOT 9¢ 91 TT L 00¢s +
69 6C oT Al oT 00T +
SOt w2 8 3 9 0s +
00T [43 8 9 ot ot +
9% 0 0 [4 € 000S -
%6 £c 6 L 6 0001 -
06 [44 S Y 9T 0os -
ST1 x4 S 6 14 00T -
88 9 ! ST 11 ET 0s -
STT €T 0t L £C 0T - PIOV d-%°T
GLE 001 - 3UTIPTIDOEO -
99T sv6T o1 + FPEIOEOUTEV=6
[4% 7T o1 - JUIWRIYIUY-7
SLE 08¢ 0s - auojoeTordoxad-g
STOIIUOCD DATITSOJ
%01 1t 07 8 0c +
LT 44 ZT L 6T - 10I3u0d> aariedaN
00TVL 86V  8CSTIVLI  [ESTVI SESIVL 23814 1ad peppy  UOTIBALIOY punodwo)
23eTd 1ad sjuejioAoy SUIPTIISTH punodwoy jo J2TT0qRIBdR
SweISOIOTH
T INIWIEAdXH

aIov a-v‘z 40

WNTYNNIHdAL VITANOWIVS HLIM SAVSSV OdLIA NI
ZT 91981

=]
~



*OTIX03 ‘1 g

L L 6 S L 000S +
%01 €T €1 L 6 0001 +
80T ¢T 81 8 8 00s +
weT 67 €T L L 00T +
€21 we ¢t 8 L 0s +
60T 1¢ Tt (48 (A} ot +
I L L I *L 000S -
SL T K4 L Yy 0001 -
<8 (A 6 S L 00¢s -
S6 61 j 8 S 00T -
11T ST L 1T 6 0s -
€1T 91 9 0T 6 o1 - PTOV A~ ‘T

L98 %7ZTl L91 ot +

9T 9 (1] - SUTWEIYIUY-7
88¢ S8 0s - auojoerordoid-g

T0I3U0d 2ATITSOJ
€61 oY vt 61 9 +
TLT 9¢ ST 1T S - T013u0d aATIEZAN
Q0IVL 86VL  8€G1VL  [E€GIVL GE€STVL 23eTd 1ad pappy  UOTIBATIOY punodwo)
93eTd Xod sjueliaAsy SUTPIISTH punodwo) jo JT10qRISNH
swea13010TH
¢ INIWI¥3dXd

qIov a~%°z do

WNTYNAIHAAL VTTANOWIVS HLIM SAVSSV OULIA NI
€T 219eL

o
N



OTX01 ‘L &

i ot 3 [4 9T 000S +
M 0T 8 Y 71 0001 +
LL 8¢ TT 7 ST 00§ +
%6 1€ V/ Y LT 00T +
%6 12 L S 1T 0s +
86 kL4 6 8 ¢TI 01 +
L9 L L T L 000S -
LL I L 0 1T 000T -
S6 ST ¥ L [A 81 00¢ -
001 91 L S 9T 00T -
S8 [44 [} A} 174 0s -
y0T <1 8 9 0z 0T - PIOV 9a-%°Z
7LE 00T - SUTPIIOBOUTWY~Z
T99T  &%¢T 0ot +
(43 7T oT - QUIWBIYIUV~7
SLE 08¢ 0S - auojoetordoxd-g
ST0a13U0D 2ATITSOJ]
20T T€ 0¢ 8 0¢ +
LST (44 (A S 6T - TOox3uo0d 2ATIEIAN
00TIVL 86V1  BESTIVLI  [EGTVL GeS1IVL 23eTd a3d pappy  UOT1IBATIOV punodwo)
21874 19d s3juelIaA9Y SUIPTISTH punodwo) 3o OTTOqB3I3N
sue180I0TH
T INIWI¥IdIXH

aIov 9a-%°z ao
WNTANWIHJAL VITINOWIVS HIIM SAVSSV OMHH>.mM

71 °19el

51



*0TX03] .H ¥

PIOV 4a-+%°g

UTWEIYIUy-7
suojoeTordoag-g
T0a3u0D BATITSO4

T0a3u0d aATIE39N

L X L € £ 000¢ +
0T Lz [ L 6 0001 +
171 A 6 S 9 00¢ +
9¢T KX 8T [ 01 001 +
6¢T 43 0T 8 9 0s +
et ot ST L €T 01 +
) X L L L 000¢ -
06 L € T L 000T -
66 we 8 9 A3 00s -
LNt 61 S 6 (48 001 -
£eT 61 9 45 01 0s -
LTT 11 9 K 1T o1 -

L%8 weel L9T 01 +

9¢ 9 ot -
8827 <8 19 -
€61 oY vt ST 9 +
LT 9¢ ST 1T S -
00IVI 86VL  8£SIVL  [ESIVLI GESIVL 23eTg 1a2d pappy  UOTIBATIDY

23874 19d s3juelI2A9y SUIPTISTH punodwop jo OTT0qeIoN
sueI8010TH
¢ INTIWINIIXE

dIov 9da-v¢z dao
WNTUNWIHdAL VTTINOWIVS HLIIM SAVSSY O¥LIA NI

S1 @T198L

punoduwo)

52



156 6L €T 6 959 000T +
L 6L KA! 0T 816 00§ +
061 26 6 91 oY1 001 +
80¢ 98 (4! 8 Gl 0s +
65T 8L cT S 3 0T +
901 66 €1 8 €1 T +
§6C 6. 0T 9 TTE 000T -
Lee L8 L ST %t 006§ -
L9T 18 6 6 £8 00T -
AN €L 6 ST 9¢ 0s -
LT 9L €T 9 [44 ot -
66 76 6 € 01 1 - uo3auwaq
000  00sE LSY 0¢ +
GET 8¢ 174 - auTWRIYIUY~T
88Y 961 Z - aurpruendosoxjrTu
-N~013 Fu~ , N~TAYI9N-N
1013U0d DATITSOJ
9TT L6 €T €T (AN +
LET 06 01 01 8 - Tox3uod aarjedaN
00TVL 86VI  8ESIVL [LESTIVI GESTIVL ?@1eTd 1od pappy UOTIBATIIOY punoduioy
938Tg 19d $1uelioAdg OSUIPIISTH punodwo) Jjo J1TO0qRI9K

sweI18010TR

T INIWNIYIIXH
NOIEWHQ 40

WNTANWIHdAL VITANOWIVS HLIM SAVSSY OYIIA NI
91 °19el5.

53



716 Ly 14 ST £0¢ 000s +

69Y% ¢8 1¢ T SLT 0001 +

ove L9 [4A 71 10¢ 00s +

Y1 101 1¢ rAs 601 001 +

991 %76 (49 T¢C £6 019 +

6L L0T 14 A v 01 +

629 €L 8 8 1¢2 000S -

8¢ L8 014 1T LT 000T -

612 %6 1¢ T1 6€T 00s -

LET 8 11 11 79 001 -

01 £8 8T 0T 66 0s -

711 [4:) ¢1 ST 09 0T - uojawaq

0S¢t TYET 6GL 91¢ GST 0¢ +

LET 8T 0¢ - QUTWRIYIUY -7

T0I13uU0D SATITSOJ

LOT 68 6T LT VAs +

8 L9 0z €1 12 - T013Uu00 BATIBZIN

00TVL 86VL 8EGIVL LESTVI GEGIVL 23e1g 12d pappvy UOTIBATIOY punoduio)

9184 19d s]uUBlILAIY SUTPTISTH punodwo) jo JIT0qRISK

swea80101IK

¢ INIWI¥AdXH
NOLIWId 40

WNIINWIHAAL VITANOWIVS HLIM SAVSSV OdLIA NI

LT @19el

54



LT 0¢ %1 0T ST 0001 +

eVt 9¢ 8 6 L 00s +

6TT 14 LT CT 6 00T +

191 14 0¢ A Y1 0s +

81 1¢ 1¢ [ ot 01 +

L8T [44 6T S S T +

6e1 9t [An 8 12 0001 -

£Ct 8T 0T €T T¢ 00s -

8ET 12 0T 9T 0T 00t -

LYT 9t 8 11 6T 0¢ -

9¢T LT 81 S %T 0T ~

7T [43 9T L k&4 T - uourzZeIq

0¢se 086T 0§ - suojzoeTordoag-y
0¥8¢€  088¢C 00¢ 0c¢ +
L 6t 0c - UTWEIYIUY -7

T013U0D DATIITSOJ

9LT wh Lz ST ot +

€91 [44 L 8 YT - 1013U0D DATIE3IYN

001VL 86V.L 8ESTVL LESTVL GSESTVL 93e1d aad pappy uoTIBATIOV punoduioy

37€1q 194 SIUBJIoAdY 9UIPTIISTH

punodwoy jo
sweI80I01R

0TT0qRIDN

T INIWNI¥IdXH

NONIZVIA IO
WNTYNWIHIAL VITINOWIVS HIIM SAVSSV OWLIA NI

BT ®T19®lL

55



871 £C 0T 8 71 000s +
7eT 174 6 [ 91 000T +
8 Le 11 [4! 0T 00¢s +
[AN 0¢ [AS 6T 91 001 +
SOT LT ST 9T 0T (119 +
(44" 9T 9T 11 71 0T +
9T 1¢ 6 0T 71 000¢ -
911 £e 9 €1 ST 000T -
1€l 62 71 €T 1T 00s -
%eT 9¢ K ¢T 9 00T -
LST 97 1T 0¢ €T 0s -
VFAN o¢ 8 0t LA o1 - uoutZeI(q
16Y 0042 G8Y 07 +
LT 0z - suTWRIYIUY-7
auTpTuEen30S013TU
6% 98T rA - ~N-013Tu~, N~TAYI9H-N
1013U0D DATIFSOJ
vrAs o€ L1 71 LT +
€T ST 14 €1 ot - 1013u0D dATIEZON
001VL 86VL% BESCTIVL LESTVI GEGIVL ?1e1q aad peoppv UOTIBATIODY punodwo)
2718Td 19d S1UB1IDA9Y SUIPTISTH punoduo?) jo 2TT0qeIRK

4

suea80I0TH

INAWTIAdIRH
NONIZVIQ 40

WNIYOWRIHAAL VTITINOWIVS HLIM SAVSSY OULIA NI

61

9Tqe]

56



691 TV 9 6 92 0007 +

911 8¢ 9 9 LE 00S +

LST VA 8 8 vE 00T +

T€T LY Vs 01 43 0S +

0ST VA S ¢t Y 01 +

LL S L 6 8¢ T +

GeT LE 6 L oYy 0001 -

€ST 99 L 01 8¢ 00S -

971 SY 11 81 L€ 00T -

Y11 129 8 81 VA 0S -

ST c9 8 Al £y 01 -

891 VA 8 8 8¢ 1 - equedT(q

0891 00S€  000T At 08y 0T +

9¢ 0z - dUTWRIYIUY-7

T013U0D SATITSOJ

L6 Va9 6 TT 9¢ +

VZAN 96 01 01 8¢ - Tox3juod sarjedey

00TVIL 86VLI Q8E€GIVI [EGTIVI GSESIVL 93e1d 1ad pappy  UOTIBATIOY punodwo)

93eTd 19d sjuellsAaay SUTPTISTIH punodwo) Jo DITOqeIN

T ININIJAdIXH
VERVOIaQ 40

swei80IdTR

WNTYNWIHdAL VITINOWIVS HLIM SAVSSV OMNLIA NI

02z

aTqer

~
[Ya]



Gl TE €7 £ 8 000¢ +

96 62 LT €T ST 000T +

%8 €L ¥4 1T Tz 00¢ +

66 8¢ YT ST 6 001 +

£6 Ly 14 (4" (4N 0s +

L8 %t 9¢ €T 61 ot +

0 a 0 0 0 000S -

6L 9¢ <T (Al 1 000T -

89 A3 LT 9T 9T 00S -

G6 9t 4" 71 8T 00t -

L8 ve 9T 1 (4 0s -

¢6 0t 0T ST L ot - BqQUEDTQ

0sét 0967  €S%¢C YA 0S +

oY 0¢ 0¢S - JUTWERIYIUY~-
8¢l 001 - SUTPTIOBOUTHY -6

ST013U0D DATITSOd

S6 [4% 61 €T 1T +

%6 %Z 6T VA® £T - 10x13u00 2ATIERION

00TVL 86VL I AAR LEGTVI GEGIVL 21e1q 12d pappVv UOTIBATIOV punodwo)

punodwo) joO JITO0qeIaN

231eTq aad sS3uelIoAdy SUTIPTISTH

Suea80I0TR

¢ INIWIYIdXH
VERVIIA 40

WOLAOWLHdAL VITANOWIVS HIIM SAVSSY OMLIA NI

1¢ ®198L

o0
[Ta}



OTX0] ‘T &

[4°] 000¢% +
G6 000 +
L8 000¢ +
00T 000¢ +
68 000T +
T01 00§ +
TZT 00T +
011 0¢ +
€01 01 +
701 T +
1 000¢ ~
L 000% -
2L 000t -
08 000¢ ~
oTtT 000T ~
6€1 00s -
SO0t 001 -
66 (019 -
0Tt 01 -
86 T - equedT(q
[4 ¥4 L4 + supmeIyIuy-7
TOIJUOD PATITSOJ
€11 +
60T - 10X3u00 aAT3E30N
~ 00TVL 93814 i1ad poppy UOTIBAIIOV punodwo?)
938Tg iad SIUBIISAI SUIPIISIH punodwo?n jo >TITOQqeRIaN
sweI3 010y
£ ILNAWI¥AdXd
VIRVO1Id d40

WNTYAWIHIAL VTTINOWIVS HLIIM SXVSSY O4IIA NI
7¢ °19®1

59



ST 6¢ LT €T ¥4 0001 +
el e 71 6 (44 00s +
8¢1 [44 91 o1 o1 00T +
121 Y ST 6 L 0s +
LET 7e 0¢ ST 0T o1 +
YA [A3 LT €T 6 T +
€eT 9¢ [As 9 £e 000T -
991 1 %4 01 9 8T 00s -
601 ST 1T Al LT 00T -
(48} 81 L 6 6T 0¢s -
9¢T 61 ST L 91 0T -
9TT [44 0T €1 Al T - uo310JTINSIQg
0¢se 0861 0s - auojoetotrdoig-g
0v8¢ 088¢ 00¢ 0z +
LT 6¢ 0¢ - SUTWBRIYIUY-7
STOIIUOD DATITSOJ
9.1 79 LT ST 01 +
£91 (44 L 8 71 - T013u0d 2ATIBION
00IVL 86V1  QEGIVLI  [LESIVI GESTIVL 23eTg 12d pappy  UOTIBATIOY punodwo)
punodwmo) jo JTTOqRIBK

23e7d 1ad sjueliaasy SUTPTIISTH

SWeI30ID TR

T INIWNIYddXH
NOIO4TINSIA 40

WNTINWIHAAL VTTANOWIVS HIIM SAVSSY O4lIA NI

€z °19el

60



02 [AY ve (A4 8y 000s +
[AAS G 9¢ LT 8¢ 0001 +
86¢C £q 129 91 %C 00¢s +
%1¢ SS A/ T¢ 17¢ 00T +
991 1 X9 LE LT 1¢ 0s +
(472N 159 [43 1 Ge 0T +
%2¢ 419 71 81 LS 000¢s -
90¢ 9 6¢ [44 Y 000T -
82¢ IS 6¢C 8T G¢C 00s -
6T [A3 1% 91 ot 00T -
961 6% 0¢ ¢1 6¢C 0s -
8LT ve 133 LT T4 0T - uo3o3TnsIq
0008 ov6Y 008¢ 00L 0€e1 0¢ - uTHRAYIUY-C
0¢L 06T S0 - zav

10I3U0D BATITSOJ
16¢ 16 133 8T 174 +
9t¢ VA 0¢ ST 6C : - Toax3uod aarjeday
00TVL 86V.L 8ECTVL LESTVL GESTVL 93e1q 1ad pappy uoT3eAaTldy punoduo)

93eTd a1ad s3juelI9AdY SUIPTIASTH punodwmo) Jo JTTOqBIBN
swea80a0TR
¢ INIWIYIdXH

NOLOATINSIA 40

WNTYNWIAdAL VTTINOWIVS HLIM SAVSSV OdLIA NI
¥Z 9Tqey

61



w0303 TNSIA

auTWERIYIUY-7
10I3U0D DATITSOJ

T0I3U0D SATIE3IAN

IvI 000¢ +
8yT 000% +
el 000¢ +
871 000¢ +
6%T 000T +
6C1 00$ +
491 00T +
VA 0s +
eVt 0T +
%91 000¢ -
0sT 0ooYy -
A8 000t -
EYT 0oo¢ -
8¢T 000T -
0¢T 00¢s -
871 00T -
174! 0s -
evT ot -
86S ST +
0sT +
921 -
00TVL 23874 1od peppy  UOTIBATIOY
938Td 1od siuejioAay OUIPIISTH punoduo) jo DTT0qeIBN

sweI80ID TR

€ INEWI¥IdXE
NOLOATNSIA 40

HOTSNRTHIAL VITANOWIVS HIIM SAVSSYV O¥IIA NI
GZ 9TqeL

punodwo)

62



66T 8¢ 8¢ ¢l ST1T 000T +
8¢1 (A3 ot €T 80T 00s +
7el LZ T4 1T 8¢1 00T +
€eT 174 9¢ LT 68 0s +
LTT IT 8¢ (44 18 01 +
€0T 6¢ 5¢ %e 68 T +
291 1 %4 174 £e 66 000T -
LST we [44 ST LOT 00sS -
LA 6¢ (44 LAl 68 001 -
091 6T 8 91 %01 0s -
(44" 6€ 6T A ¢8 ] -
1541 8¢ It 61 00T 1 - urIpug

I8¢ €81 01 +

1% 8¢ 0T - auTWeRIYIUy-¢
98¢ LLe 0S - auojoerordoig-g

STO13U0D DATITSO(
GOT 6§ 0t 1¢ €6 +
LZ1 oY 0¢ 0T 9T - T0a3u0d 2aaT13e3ON
00TVL 86VL  B8ESIVL LESTVL GESTVL 9314 a2d pappy  UOTIBATIOY punoduo)
} punodwo) jo dTTOoqRISW

swel3oIdTIR

T INIWNI¥IIXH

NIYONd 40

WOIT4NWIHJAL VITANOWIVS HLIM SAVSSY O4LIA NI

97 @19®]

63



IT1 ST 4! 9 6 000s +
AN €¢ 8T € TT 000T +
6L %1 LT € L 00¢ +
901 0¢ ST 8 L 00T +
Z8 0t 6T €T ST (419 +.
68 8¢ ST 9 [4! 01 +
01T 1T 8 K 8T 000s -
701 71 6 8 €£C 000T -
€6 VAN 1T S 9T 00s -
LOT €1 [40 8 6T 00T -
z6 L 11 S 81 0s -
0T 0¢ 71 S 1T 0T - utrapuy

9Tl 08GT €LT 01 +

81 € 01 - PUTWBIYIUY~T
999 8¢C¢ 0¢S - auojoeTotrdoig-g

STOI3UOD BATITSOJ
et 0T 81 S 8 +
L0T Al T £ 91 - T013u00 2ATIE3ON
00TVL 86VL  BESIVL LEGTVI  GESTVL 93eTq 12d poppy  UOTIBALIDY punoduo)
33814 1od sjue3lsAsy QUIPTISTH punodwo) jo DTTOqRIBH
sue180101IR

¢ LNEWIYEIXd
NI¥gNd 40

ANTANNTAdAL VITANOWIVS HIIM SAVSSY OWLIA NI
LT @198l

64



0TT £e 71 91 1 000¢s +
1T 9¢ [44 LT 6 000T +
1T LE 14 A 9T 00¢ +
Y6 123 LT ST 6 00T +
00T 6¢ 8T 11 1 X4 0s +
81T 9¢ 44 L 0z 000S =
%6 (44 Y1 L ST 0001 -
90T Tt 8T 8 6C oos -
96 9¢ ST 01 6T 00T - -
701 114 0¢ L 6¢ 0s - uoTYy3iy
191 0¢T 1A +
vt (A 14 - auTWeAYIUY-7
) £66S 001 - AUIPTIOBOUTMY -6
T6L T°0 - zav
768 0s - auojoeyordoag-¢
STOI3UOD BATITSOJ
®Tl GE 6T 8T 8 +
6TT (A% 97 9T €7 - 1013U0> aAT3IEION
O0TVL 86VIL BESIVL  [LEGTIVL GESTVL 93eTd I1od poppv uoT3®BATIOV punodioy
33eTd 1ad s3juelIoA9Y SUTPTISTH punodwo) jo JTT10oqelap
sSWweIZ0IDTR

T INIWI¥AIXI
NOIHLI 40
WNIdNWIHdXL VTIANOWIVS HIIM SAVSSV ONLIA NI
87 °Tqel

65



96T ey 9T 9 ot 000§ +
691 LE (44 Vi LT 0001 +
€91 oy 1 %4 U/ 0T 00¢ +
091 Y4 £c 6 9T 00T +
LET 8¢ 8T Vi €T 0S +
6ST VAN 6 Vi 1 000S -
091 91 01 1 T¢ 0001 -
ST 8T 0T ki 0¢ 00§ -
%1 IT 9 S Lz 00T -
LET L 8 6 8¢ 0s - uoTyl’d
T18 1°0 - 2av
Lyy 0s - auojoeTordoag-g
88¢ 001 - UTPTIOBOUTHV-6
66T L9T A +
0¢ 1T G2z - JUTWEIYIUY-Z
STO13U0D IAFITSOd
16T 0t 8¢ L LT +
SvT 0z 11 S €T - T0a13u0o 2ATIEZON
00TVI  86VI  8ESIVI  [LESTVL GESTVL 21e7g 13d pappy  UOTIBATIIY punoduo)
93BTd 19d S3juBlIaAdYy SUTPTISTH punodwo) jo OTT0qBIaN
swel13010TR

¢ INIWI¥AIXH

NOIHIZ 40
WNIYNWIHAAL VTTANOW1VS HLIIM SAVSSV OdLIA NI

67 9TqEL

66



uoTY3Iy

JUTWRIYIUY-7
T0I3UOD DATITSOJ

Toa3uod aaTIeSaN

8¢1 000S +
STt 000% +
bt 000¢ +
0€T 0007¢ +
€eT 0001 +
871 000§ -
ZeT oooY -
80T 000¢ -
L0T 000¢ -
£TT 000T -
(A4 §°¢ +
£1T +
60T -
00TVL 23e7g 19d pappy  UOTIBATIOY
37eTJ I9d S3UPIISASY SUTPTISTH punodwmo) jo J1TO0qERISK
smexS0I0 IR
¢ INIWIJIdXE
NOIHIH 40

WNTYNWIHdAL VITANOWIVS HLIM SAVSSY O¥LIA NI
e 91981

punoduo)

67



00T 09 ¢S ST VA 000T +

LL LS €S 6T 9% 00S +

S6 i 8¢ €2 SY 00T +

06 LS <9 9T TV 0S +

[49 99 %6 1 8y 01 +

011 S9 8¢ A4 oY 1 +

8¢ 62 16 9T TV 000T -

66 8% 9% 9T SS 00S -

S0T €Y 9¢ 6T (4 00T -

G8 18 6% o1 VA 0s -

G6 0S 8% 12 Y 0T -

€01 LE 9¢ LT VA7 T - uoTYI0FTNSUI

0sZT O”LT  098C oL 861 0z +

9L %9 0Z - suTweIYIUy-7

10a3u0D SATITSOd

LOT %9 8% LT 9% +

%8 9L Le £c Y - 1013juod 2AT3IE8ON

00TVl 86V.L 8LSIVL LESTVL SEQTVL 27p1d 12d pappy  UOTIBATIOY punodwo)

23eTq 1od S3UBIIIAIY OUTIPTISTH punodwo) jo J2T10qRI9OK

sweI80I0TH

T INIWI¥IIXH
NOIHIOJTASNHAL J0

WNTYWIHAAL VITANOWIVS HIIM SAVSSYV OYLIA NI

1€ 919®BL

0
e}



UOTY30J[NsSuadg

auTWRIYIUy-7
suojoeTordoag-yg
STOX3U0D BATTITSOJ

1013U0D 3A13edVN

GoT 114 €T (A ¢t 000s +

88 0¢ ST 8T LT 000T +

101 9¢ <1 8T T¢ 00¢ +

rAAN L1 ST 1T 71 001 +

¢6 7T 6¢C 7T VAS 0s +

801 €1 GE ST 71 01 +

¢8 0¢ 1T €T eT 000S -

LO0T LT 61 Al 0T 000T -

20T 0C ¢t 91 9T 00s -

66 7T 0T 8 (AN 00T -

0zt 71 71 71 8T 0¢ -

701 97 €T (AN €T 0T -
9667 0292 0s +
8¢ 8T 0S -

L19 9019 €€9 0s -

XA 6T 81 L 7T +

YAl [44 7T 8T 7T -

001Vl 86V, 8ESTIVL LESTVL GEGIVL ?3e1d 19d pappy UOTILATIIVY

931eTd JIod S]UBIIDADY SUTPTISTH punodwo) jo dTITOoqEeIdN
sueiZ0adTR

¢ INJRIJIdIXH

NOIHLOATNSNHL 40
WNTINWIHAAL VITANOWIVS HIIM SAVSSV O¥IIA NI
¢t I1qrL

punodwo)

=)}
O



911 133 GT Y 0z 0001 +
911 TC LT 8 9T 00¢ +
L6 ve 0t 8 1¢ 00T +
S6 %4 LT [4N €T 0s +
961 %Z LT 8 61 0T +
9¢T 0y %e L 8T T +
66 91 £ [4 133 0001 -
LTT €T T 8 44 00S -
66 VA 9 8 1C 00T -
4%} 81 €l 8 9¢ 0§ -
KA €C (AN 9 0z 0T -
TeT €8 0T ¢t ST T - sojouog
296 99¢ [4 - surpruen8osoilTu
-N-013Tu~- N-TAYIaH-N
YL 098T 08T (Y4 +
1c 0t - SUTWRIYIUY-7
STOX3UOD DATITSOJ
9t1 G¢ (44 0T [ . +
VAN 0T ST AN LT - T0a13u0d 2AT3IBZAN
00TVL  86VI  8ESIVL  /E£GTVL SEGTVL ?3eTg 12d pappy  UOTIBALIOY punoduo)
27814 1ad s3uBlIDA9Y OSUIPIISTH punodwo)y joO OTT0qe1dN
sweIB010IR

T INIWIYHIXH
SO40NO4 40

WATINWIHAL VITINOWIVS HIIM SAVSSV O¥LIA NI
€€ a1qeL

70



VAN LT 12 TC LT 000S +

0zt 9¢ 11 (4" 9T 000T +

IT1 193 %e 91 7T 00§ +

9T 0¢ 6T [44 8T 00T +

[4AN A 6T 9T 8T 0s +

vl 9% €1 ST £T 01 +

LOT 0¢ €T 0T T€ 000s -

111 (44 0t €1 8% 0001 -

VAR 74 8T 9T o€ 00§ -

8TI 1¢ ST 91 6C 00T -

171 ve 8T 9 9¢ 0s -

GeT 0t 8¢ ST (43 0T - sojouog

0o0cT 02T 080T I NA4 0cL 0¢ +

98 0z - suTWRIYIUY-7

1013U0D DATITSOJ

¢sT 6t (A3 LT 0¢ +

711 A 6¢ 6 0t - T0I3U0D 2AT3ESON

00TVL 86VI 8ESIVI  LESIVL GESIVL 23eTd 19d pappy  UOTIBATIOY punoduo)

93814 19d SiuejioAoy OUIPIISTH punodwo) jo OTTOqEI9N

swe180a0TR

¢ INIWI¥IdXH
SO4ONOd 40

WNLANWIHAAL VITINOWIVS HLIM SAVSSY OdLIA NI

7€ @1qe]

—
~



STT he %2 8 ST 000T +

66 (43 Lz 8 91 00¢ +

86 LT 91 8 CT 00T +

88 61 [AA S AN 0§ +

96 ve [44 6 0¢ 0T +

LET 62 ST 8 £T 1 +

LET 7e £C 9 Lz 000T -

6¢1 6T LT L 6C 00s -
€11 8¢ LT 8 14 00T -
811 ve 6T 8 Le 0s -

901 ot 9¢ g 6¢ ot -

86 T¢ qI ET ve T - IoTyYoAxXOoy3IaN o

o%€ 91¢ ST 86 0z +

£ 6T 0¢ - QUTWRIYIUY-7
26 0¢S - auozoeToTdoag-y
STOA3UO0D DATITSO(

80T 0t 9¢ 9 LAl +

CTT 81 81 0T Y4 ~ T0313U0D 3ATIE3BN
00TVl B86V.L 8CSTVL LESTVL GESTIVL 23eTd 1od peppy  UOT3IBALIIOV punodwo)

91814 Iod sjuelisady SUIPIISTH punodwo) 3o STTOqeI=N
sme130I0TH
T ILNINIYEIXH

JOTHOAXOHIIN 40
WOTINWIHAAL VITINOWIVS HIIM SAVSSV OdUlIA NI
CE arqel




091 9% 1% 6T %t 000¢ +
66t 8¢ Ge 9¢ Lz 00<¢ +
0S1 0¢ €e ¢T 8T 000T +
16T 9¢ (4 6 91 00¢s +
0<T T€ V] 1T a4 00T +
791 G 44 0T zt 0s +
0LT hZA T¢ LT 0s 000¢ -
LT LT VAl LT 99 00S¢ -
89T 02 y1 0T 8¢ 0001 -
L91 XA 91 At 9¢ 00S -
132" 91 €T 91 89 00T -
€8T 91 [4} 91 (44 0¢s - I0TYILXOYIaN
(TAN 09ST 0S - auojoeTotrdoig-g
9192 667 L80C L2e G8S 0z +
061 6C "t 61 €S 0T - QUTWERIYIUY-7
STOIJUO0D DATITISOJ
Lex ce ce [44 9T + R
641 £C 07 £T 8¢ - 10I3u02 2at3eday
00TVI  86V1  BESIVL  [€SIVLI GESTIVL 934 12d pappy  UOTIBA[IOY punoduo)
23814 19d s3juUBIIDA3Y OUIPTISTH punodwo) jo 2ITOqeIBN
swea3oadTR

¢ INAWTJHIXH

YOTHDAXOHIAW IO
WOLAOWIHAAL VITANOWIVS HIIM SAVSSY OdLIA NI

g9t 2148l

73



‘OTX03 ‘] &

L 1 L L I 000¢S +

89 9¢ X i L 000T +

(A Sy 14 8 €T 00s +

06 9¢ L 11 8 00T +

v8 9¢ L 6 ¢l 0s +

L0T 1¢ 1T 6 6 0T +

L i I i L 000¢ -

89 5 1 X *L 000T -

09 (114 0T y 1T 00¢ -

0z1 vZ 8 9 6 001 -

G6 81 8 9 0¢ oS -

88 LT 8 T ¢t 01 - Truedoag
=
~

T99T  o¥eT ] +
[43 T 0T - JUTWRIYIUY-T
GLE SLE 08¢ 0S - suojoetordoag-g
STOIUOD DATITSOJ

0T T¢ 0¢ 8 0¢ +

LST (44 (A 1 61 - T013u00 2aT3IB3AN

00TVL 86V1  8E€GIVL  [E€GTVIL SESTVL 93eT4 13d PIPPY  UOTIBATIOV punodwog

931eTd 1ad sjueli=Adyg SUIPTISTH punodwo) 3o OTTOoqEISN
sueI80adTH
T INIWIYIIXI
TINVd0Odd 40

WOTYNWIHAAL VITANOWIVS HLIM SAVSSY O¥LIA NI
LE @198l



*OIX03 I ¥

L L R L L 000T +
1T 9y LE ot S 00¢s +
GET 0¢ YA 6 L 0s?Z +
LyT %3 12 6 9 00T +
691 133 %l L 8 0s +
el 8¢ 8T 8 S (U +
I I I L < 0001 -
Y4 L1 9 L Y 00s -
66 1 9 L L 01974 -
LET 9T S [ T 00T -
96T 81 £t 1T 9T 0s -
eVt (A4 S L 6 01 - 11uedoag

LY8 KZAA! L91 0T +

9¢ 9 (1 - UTWRIYIUY-7
88¢ G8 0s - suojoetotdoxg-g¢

STOI3UOD DATITSO(
€61 oy %2 <1 9 +
TL1 9¢ ST 1T < - Toa3uod aAT13IB3VN
Q0IVL 86VL BEGIVI  [ESIVL GESTVL 2Jetd 19d poppy  UOTIBATIOY punoduo)
231eTg 19d s3jue3liaady SUTPTISTH punoduoy jo JTTO0qEBIaN
swea80adTR
¢ INIWI¥ddXd
TINVdOdd 40

WOLYNWIHAAL VITANOWIVS HLIM SAYSSY OdLIA NI
g¢ 919el

75



9% 000T +
T6 00¢ +
T¢T 00T +
80T 0s +
AN 01 +
0§ 000T -
08 00S -
L01 001 -
ot 0s -
101 0T - Truedoid
A YA ST + UTWEIYIuy~g
TOI3U0D JATITSO]
€11 +
60T - 1013000 dATIEZN
00TVL 23e1d 1od peppy  UOTIBATIOY punodwo) T
93eTd 1od sjuejiosndy SUTPTFISTH punodwo) jo oTITOqeIdN
sueIS0IdTR
€ INIWITIFIXH
TINVdOYd 40

WNIYNWIHAAL VTITINOWIVS HIIM SAVSSV OdLIA NI
6¢ °1qel

76



*OTX03 ‘L x

»L 1 19 0c 9 0001 +

9 ve KA Y4 v 00Ss +

98 Ge 9¢ 0T Lz 001 +

LL 6¢ Y Y4 1% 0s +

01 Y 0L 0¢ 8¢ 01 +

811 €e 09 0¢ A T +

£8 114 6C 0¢ LS 0001 -

8¢ 0c 9y £T S9 00s -

4 £t 29 6 6S 001 -

TL Y 6S €C 1% 0s -

v0T1 Y 86 ST 86 0T -

86 1%/ 6S IT 6% T - uoanpis

0S¢T  O%LT 098¢ 0LE 86T 114 +

9L %9 0¢ - sutweliyuy-g

T013UCD IATITSO]

(0T %9 8Y L1 9% +

%8 9L LE 14 (4 - Toa3uocd aarieday

00TVL  86VL  QE€GIVL  [EGTIVI GESTVL 93eTd a1od pappy  uOT3IEBATIOV punoduio)

93eTd I1ad S3UBIIAADY SUTPTISTH punodwon Jo JTTO0qeI9N

sweI30I0TK

T INIWI¥YddXd
NO¥NdIs A0

WNTYOWTHAAL VTTINOWIVS HLIM SAVSSY OdLIA N1

0% a1qeg

77



12 6€ LE ST 133 000¢ +
18 oY 9 €T 6C 0001 +
611 6S 8¢ 61 8¢ 00S ° +
S6 99 A Lt ot 00T +
S0T 9% 0t kL4 LT 0s +
01t [4 Ly €2 193 01 +
LS 6t 4t €T Lz 000s -
811 Le 6¢ ST 9¢ 0001 -
12T 1%/ (44 L1 132 00s -
T0T 9¢ 87 €T [A% 00T -
6¢T 119 te 71 0t 0s -
10T (A 0t 12 T¢ o1 - uoanprg
A o%6y  006% 00L OEET 02 + auTWRIYIUY-7
061 ¢'0 - ¢dv
1013U0D JATITSOJ
€1t 1< 123 8T S¢ +
60T VA 0€ ST 62 - Toa3uod aarie8ap
00IVI 86VI 8EGIVL  [LESTVI GESTVL 91e1d 19d pappy  UOTIBATIOV punoduo)
93eTd I1od siluellaAdy SUTPIISTH punodwo) jo DTIT0qeISK

suex8010TR

¢ INAWTY3dXd
NO4NdIS 40

WNTAOAIRAAL VTTINOWIVS HIIM SAVSSY O¥LIA NI

1% 91qel

o0
™~



VAN 1% 6T S 1T 000T1 +
171 VAS €T S 6 00¢ +
[4AS 7€ 1T 9 6 00t +
71t 6G 44 01 8 0s +
ot GE 0T 0T €T o1 +
GET 1% 61 9 8 T +
7eT €7 9 Vi L 000T -
0¢t 1€ 6 £ Al 00¢s -
901 7t ¢T 9 8 001 -
10T Lz 01 S 8 0s =
66 1T el 7 9 0T -
£0T [44 1 kK4 ot T - UOFIOTYOTL],
008T 078¢ Z - aurpruEndosoilTu
~N-013TU-, N~TAYIoH-N
00%C  08tT GLT 0¢ + QUTWRIYIUY -7
STO11U0D BATITSOJ
¢eT 6¢ 0¢ j 0t +
8TT 8¢ 8 S LT - T0I3UCD SATIEIIN
00IVL 86VLI 8EGIVL LESTVL GESTVL 938Tq 1ad pappy  UOTIBATIODV punoduo)
231eTd 19d sjuelasasy SUIPIISTH punodwo) joO DITOqeIdN
swe180I0TIR

T INIWTEddXd

NOLYOTHITYL 40
WNTYNWIHdAL VTTANOWIVS HLIM SAVSSV ONLIA NI
% °9Tqel

79



s0T 6T 81 Tt 1 0009 +
16T 1€ 61 1 €T 0001 +
16T we £C ot 6 00s +
6C1 6T i1 (4" 11 001 +
€Vt €2 6T 0T ST 0¢s +
SYT €¢ 12 (A" ] 0t +
98T 9T %1 AN (2! 000s -
LT %z L 9T £T 000t -
T ST 0t (A1 ST 00< -
GET 0¥ T T LT 00T -
6ST (44 11 L 9T 0s -
9¢T Le L 6 8T 0T - UOJIOTYITL
7LT 00%e 0ST 0¢ +
Lg (974 - QUTWEBIYIUY-Z
autprTuendosoilTu
6% 98T [A - -N-013Fu~, N-TAYISH-N
10I3U0D SATITSO4
ZA 93 LT 9T LT +
TE€T 07 s¢ €T o€ - Toa3u0d dATIREdN
00TVL 86VL  8ECTIVL LESIVL GESTIVL 923erJ 1ad poppy  UOTIBATIDY punoduo)
T 93%lq Xad SIURIISASY SUTPTISTH punodwo) jo OTT0qeIoR
swel3o0l1d0TR
¢ INIRIYIIXH

NOJYOTHOIYL 40

WOTYNWIHdAL VTTIANOWIVS HLIM SAVSSV OYIIA NI

€¥ a1qe]

80



UOFIOTYDITIL

UTWEIYIUY -7
T0I3102 BATIFSOg

T013uU0D 2aT3EZAN

VIXA 00001 +

6%¢ 00sL +

181 000S +

13 00s¢ +

LET 000T +

LTT 00S +

69¢ 00001 -

199 006. -

LE9 000S -

CeT 0062 -

¢1T 000T -

81T 00¢s -

ove §°C +

80T +

cit -

001IVL ?3eTd 12d pappy  UOTIBATIOY
93eT7d 1od sjurlieAdy BUTPIISTH punoduo) jo DITOqEISN

sweI80I0TR

€ INIWIJHIXH
NOLIOTHOTIYL 40

WNTYWIHAAL VITINOWIVS HLIM SAVSSYV O¥IIA NI
v 9Tqey,

punoduo)

81



ot [44 149 1€ 259 9g 0s 99 8¢ 000T +
7€ 9¢ ‘we3uon 17 1S€ 1% 99 49 9% 00¢s +
1€ LT 189 (Y4 8YT (1)/4 09 0¢S 18 001 +
Y4 9 1 X9 6C S0T ve £9 %S 8¢S 0S +
Lz 1T %S 174 0L 9¢ 19 LS 18 0] +
8¢ 1€ 7S e LS 19 6€ oy Y T +
A4 214 9% S¢ L€T 6€ €S 29 65 000T -
6T LT (0} 9z rANS 113 9s 9¢ :1% 00S -
174 e 8¢ €e LL 0t Yy 9% 09 00T -
0¢ | ¥4 0ot 0t 19 LT 96 1€ 0s 0s -
(Y4 £C % 44 (0} €t 9 18 1% 0t -
1 ‘weluod £e oy 6t 18 9% 79 T - T Juswrradxy ~
0

L1 10 - zav

161 161 T61 0z - 3urpruUEn30S0I3TU-N

-~ox3tu~,N~TAYIaR-N

16 16 01 - suojoeyordoig-g

02L 0zL 0zL (4 + durweiyuy-g

8T0I3U0D DATITSOJ
LT 6% 139 6% LE lE LE 18 16 +
(01% 9C oY e Y4 14 Y4 oy oY - Toa3uod aarieday
uoTyld uoIOIFINSI([ PTqUEDTJ UOUTIZEIQ UOJaxudQ soyd4{xo0301) ueINjyoqie) uodsy o3eydeoy 93e1d 12d poppy UOTIBATIOY punoduo)
3314 19d s3uejieaay ueydoldiay punoduo) 3o JTTOqQRIBNW
swel3010TN

NOIHIA QNV ‘NOLOATIASIA ‘VEWYOId ‘NONIZVIQ ‘NOIAWAA ‘SOHdAZOLO¥D ‘NVANJOS¥VD ‘NOSY ‘ALVHIIDY
40
ZdM TT00 VIEDTYHHOSE HLIM SAVSSV O4LIA NI

S% a1qel



*Poa3sal Jou ‘N x

IN IN IN IN LN IN IN IN 65 00001 +
8 YA 91 zs 8%6 oY 1€ Lz oY 0005 +
1€ 1 0z 99 8TS 44 €€ 9¢ 0t 000T +
¢ 8¢ Lt 8¢ 90% Vi3 oY ot Lz 00S +
9¢ 1€ o€ LS 912 0g 8Y Lz IN 001 +
Lz A3 V74 19 99T 187 1% 12 IN 0S +
Y €€ 12 15 8 A4 €9 13 IN 01 +
IN IN IN LN IN IN IN IN Z6 0000T -
1 V14 0 9% 8€¢ 82 8¢ 0t (A 0005 -
9z Sy 44 T4 hy 8¢ LY 0t L2 000T -
6¢ 62 1€ %S v9¢ 9¢ £y 9t v 00¢ -
9z 43 6¢ 1Y 891 9¢ 8¢ 92 IN 00T -
Lz 13 o€ oY geT 4/ oY [4 IN 0S -
6€ e 0 14} 98 LE €, 82 * N 01 - 7 1uswTiadxy
8%0T 9z¢ ozL ¢z +
LE T 4 - aUIWEIYIUy-7
A4S 7901 %701 w92 10 - -4y
0L 0°z - aurpruendosox3Tu~-N
-013TU—  N-TAYISN-N
w._”O.HuGOU w\:.nu‘.nmom
9¢ L€ 49 65 86 L€ 1€ 0t 0z +
ce 1€ ST 65 49 1€ 0% 8¢ LT - T0I3U0d dar3edeN
COﬂsum EOqu.HﬂmHQ m.n_E.mU..nQ GOG._”NNHQ uojauwa(Jg WOSQ%«NOUWU CMHSMO@.HN.O % wumﬂmwwnuzw mum.mm h@& @®©U< GO..num>,.muU< ﬁESOQEOU
91e1d i=2d sijuelisasy ueydoidliy punodwo) Jo JIToqeIa|
sue13010TR

(pepnTouod) SY 31qe]

83



"po3sel 10u ‘IN %

L9 8% 0000T +
Y L7 0008 +
1 LE 0009 +
9¢ oy 0006 +
Ly 8¢ 00s¢ +
IN 9¢ 000T +
8t 7e 00001 -
Ly Y 0008 -
6% ve 0009 -
1 2% L4 000¢$ -
LE 4 00s¢ -
¥ 1IN ve 0001 - ajeydaoy
TeT 84T 1°0 - A\
T013uU0D 9ATITSOJ
9% LE +
ve Y4 - T013u00 9ATIE3ON
$ JuswTIodXy € 3jusutiadxy 231eTd I1ad poppVy UOTJIBATIOY sT013U0)
931BTq aod s3juejliondy ueydoldAl] punodwo) 3o JTTOqRI=aN
SWeIi30IVTR

ALVHAAOV - ZdM 170D VIHOIYHHOSH HLIM SAVSSV OdLIA NI
9% 2TqBlL

84



*pal1sal jou ‘IN x

€T st 97 66 oy 0Z 8¢ LY <9 0001 +
€€ sy 1 Y4 9 6t LZ ve 189 SL 00s +
0t 97 £T 8% T¢ 6¢ 61 139 LL 00T +
0t 87 12 €L 2% 43 44 6S 09 0s +
¥z Y1 92 Sy 133 9¢ 67 9 LL 0T +
Ll vl 8¢ vy (29 0t o€ 99 4 1 +
Lz JTX0], 01 €6 s2 LT €T Sy 9% 0001 -
92 8T 1¢ 89 8¢ 114 81 %S 16 00¢ -
97 61 (44 LS £C £e €€ 8y <9 00T -
07 A 13 Ly £€e Y¢ 0z (A 19 0s -
k44 0¢ Lz 199 Se 8¢ 3t LS 8L o1 -
1z €2 43 Le Lz 02 61 6S 95 T - T uewriadxy
€LS 1743 0LE (44 0LE 0L€ 0Le 6T 08¢T1 67 + sutwelyjuy-z
STOI3U0T 3ATITSOJ
LY 2 9z Is 9¢ 9¢ 97 Le Z9
124 e £C oy €¢ [ X4 £C T4 %8 - T0I13u0d> dAaTIBZAN
urIpuy gq-v‘¢ d-%‘¢ UOFIOTYOTA] uoinpig Truedold JIOTYDAXOY3I3y SoJouogd UOTYIOITNSuadq @3e1d 1ad pappv UOTIBATIOY sTo13u0)
93eTd 120 sijuejisasy ueydojdaay punodwoy jo 2T10qEIdR
suea3010TH

NIYANZ QNV ‘QIOV €d-%°Z “QIOV d-%‘z ‘NOAYOTHOIEL ‘NOYNAIS ‘TINVAONd ‘YOTHOAXOHLIW ‘SOJONOd “NOIHLOJTNSNIL
NO
ZdM TT0D VIHDI¥AHOSH HIIM SAVSSY OYIIA NI

LY 219e]L

85



++ 4+

- 7 juswrtiadxyg

- aurpruendosolliu-N
-0137u~ N-TAYI®R-N
- QuojoeToTdoig~9g

£y 0¢ A4 (Ad¢ 9% JTx0], ‘we3uoy €€ 14 0008
9¢ LT fa4 99 k49 LT €q €e 99 0001
LY 1 81 £9 09 Al ve LT 9% 00§
Ly 8z 81 09 €L ¥4 8% A 79 001
8t he £Z LS 9L ST 1€ (19 oy 0s
6¢ v 01 SS Z8 8T 8Yy LT 9% 01
<1 JTX0L OTXO0] rAns 8¢ ITXOL 82 [A% 96 000¢%
ST e 97 L 9% 71 e 9% £y 0001
(43 r44 12 65 19 91 I8 LZ €€ 00¢%
44 8¢ 1¢ 9 L9 8T Y4 Le 9% 00T
18 6C [ %4 6% €9 81 (A% Gt Zs 0s
k43 019 0c¢ %9 99 8¢ 8z Va4 16 01
0L2 0°¢
0ct 08¢T 0ze 0°01
0L (4
1% 4
™Yy 7071 7901 1°0
Sy 9t %C 65 9 24 8y L€ 16
97 99 7e 65 %8 ve Sy T€ oy
urapuy da-%°¢ d-y°¢ UOJIOTYoTA] uwoinprg Truedoig 10TYoAXOyis SOJouog uoTYIoJTNsuaj @3eTq 1ad pappy
93814 dod sjueja=aasy ueydoidiig punodwo) 3o
swe130I0 TR

(popniouod) [ BIqBlL

+

- auTWeIYIuUy-g

- v

STO13U0D DATITSOJ

+

- Toajuod oatiedaN
UOTJIEATIOV §10I13U0)
DTTOqRIBK

86



08
86
g9
£y
A3
0t

vy
74
£y
1€
[43
£C

a4

ot
8¢

€ Jjuswtxadxy

00001
006<
000S
00s¢
0001
00§

0000T
00s<
000S
0o0se
000T
00s

S0

93eTd 19d sjuezisasy ueydoidiig

23eTg iad poppy
punodwo) Jo
sSueIZ0IDTH

+

+

+

+

+

+

- UOJIAOTYDTI]

- cav

TOX3uo? BATITSO4

+

- 1013u0d 23ATIBIDN
UOTIBATIOV sToI3u0)
DT1T0qB1I8K

NOAYOTHOTYL ~ ¢dM TT10D VIHOTHEHOSH HIIM SAVSSY O4IIA NI

8% °1qBL

87



‘uwg SEM JSIpP 9yl JO 1A8JWETP Oyl

o

uoutrzeIq

~
O—HO0O0 OHOO OHO0OO OO0 OO0

~ O

soyd4Axo3oay

— O

ueinjoqie)

OO HnNn COCOAWVn OO OO~ OO~

uodsy

—~ O

— O

ajeydaoy

WO WO WO WO OWOWO OO0 WO OO\
OO OVO OCOOWO WOWOOVOW OWOOO OO YWY
OO OY WOOWW WOWOVWO WWOWWOWWO OO0\
O W OO WOWOOW OWOWWOW WO WW O \WOWNO D

QUaZBTA]
-TAYy38wIp-¢ ‘¢-TAudYd-T
0¢ el 0¢ ZT 4 T0I13u0D 2ATITSOg

Too TusydweioTy)
oY oY oY 8¢ 3t 0z Toa3uod aarieday

gLved OTTEM [kt LTH 9s1q 03 parrddy punoduo)

I702 "4 STTTIIQNs °g OSWQ@ F0 Tt QT Ut
(uur) UWOTITGTYUT 3FO 2UO0Z JO I3I3UWET(Q punoduon jo 3u
b

SHSINVOMOOYIIW INAIDIJAd~ ANV INHIDIJA0Yd-¥IVAAY 40 ALIDIXOL TVIINAGHLATA
67 °TdElL

88



9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
9 9 9 9
€T ot YT 0T
L 9 L 9
9 9 9 9
9 9 9 9
gLyed OTTEM SYH LTH
IT0° "4 STTTIqQns °g

(uw) uoT31ITqTyul JO duo0z JO I9j3UWET(

(penur3juod) 6% arqel

0°¢S
0°1

0T°0

10°0 UOFIOTYDITIAL
0°¢
0'T

01°0

10°0 uocanprg
0°¢
0'1

0T°0

10°0 10TY2£X0YISR
0°¢S
0'T

0T°0

10°0 sojouoq
0°¢
0'T

0T°0

10°0 uotTyjogynsusy
0°¢
0'T

01°0

10°0 uojojyinsTqg
0°S

0°1

0T°0

10°0 eqUeOTq

OsTq 031 porTddy punodwo)

OSKd 30 T OT ur
punodwo) Jo 3u

89



Truedoag

uoTY3Ig

uo3auwag

PIo® 9a-%°¢

ptoe d-%‘¢
Quo9ZeTa]

-TAy3aup-¢ ‘¢-TAUSYd-T
TOI3UO0D SATITSOd

TooTueydweIoTyY)
T013u0d aATIER3ON

6 6 91 8 0°S
] 8 ST 8 0°'1
9 9 Al L 0T°0
9 9 9 9 T0°0
9 9 9 9 0°'S
9 9 9 9 0°'T
9 9 9 9 0T°0
9 9 9 9 TI0°0
L L 1 L 0°0T
9 9 0T 9 0°S
9 9 9 9 0°'1
L 9 €T 9 0°§
9 9 8 9 0°'T
9 9 9 9 01°0
9 9 9 9 T0°0
0z 9T 0z ST 0°S
0T TT 0T TT 0°T
9 9 9 9 01°0
9 9 9 9 10°0
G9 9¢ %9 Vi3 rA
L2 9z %4 VXA 3n oz
gLved OTTEM SR LTH osIg 03 porlddy
7100 3 STITI3qNS g 0SWa ¥o 11 QT ut
(u) uoT3ITGTYUy 3JO SU0Z JO IIJAMUWET( punodwo) Jo Su

(pepnTouo0d) 6% °TqBL

punoduo)

90



L°T6 18 86 ¢S 0°¢ +

7°9¢ 99 Tt 9 o'y +

R A 8 - 86 G*S 0°¢ +

%°0¢ 1T 96 %S 0°1 +

0°¢8 V& 88 €S 0°s -

£°'79 £e 88 £°q 0°Y -

L°TE 6T 00T 0°9 0'¢ -

80T L 80T €9 0'T - 93eydody
T°L Y 0ol 9°¢ +

(A 1A 001 09 - T0a3u0d> aAr3e8aN

¢ INIWI¥YdIXd

7 %8 519 %8 Sy 0°s +

A Y (A1 VAR 0'1 +

¢'et L 901 9°¢ S0 +

6°1 T 01 VAR 1°0 +

0°86 9y 68 LY 0°S -

86 S 96 1°S o't -

S'01 9 801 LS ¢'0 -

£°9 K 61T €°'9 1°0 - 23eydady
S L Y 00T £°S +

'L V] 001 €S - T013u0d> @AaT3IESAN

T INIWIYAIXH
SIOATAING (._01 X) 1u30a3d ANIOH X) (a/n 20 AfM) uoT31eAT}dyY punodwo)

(0T 32d Tw 19d Tu 1ad STT9) UOTIBIIJUIDUOY DTITOquLIoaN

SJUBUTQWODDY OTIOITH SI10ATAING 1u22194g

JLVHdEOV

£a AVISTAZEAD SHOAHOSVHOOVS HIIM SAVSSY OYITA NI

06 °I9®L

91



L°L Y 86 'S 0°S +

0°¢T 9 %6 0°s (18 +

LS € 001 £°g 0°¢ +

9'6 S 86 (28 0°'1 +

9°'¢ r4 90T 9°¢ 0°S -

L°1 T 60T 8°S o'y -

€9 € 16 8y 0°C -

8°¢ € 86 'S 0°T - uodsy

1A Vj 001 19 +

S L ? 00T 13 - 1033u02 9AT3IEZAN

¢ INAWI¥gdIXd

T°01 L 80T 6°9 0°s +

0°ST (Al YA 0°8 0°T +

8¢ V/ 80T 6°9 G0 +

7'e [4 6 6°6 1°0 +

€'y € 66 6°9 0°s -

¢S Vi 0T €L 01 -

L°0T 9 08 9°¢G S0 -

%6 9 16 %9 1°0 - uodsy
68T 0601 16 8°S %0°0 .+ auelnqdxodaTa-‘€‘Z 1
7107 L86 0L 6°Y %00 - 1013U0d SATITSOJ

€9 [A 001 %°9 +

L°q ki 001 0°L - 1033u0D SATIBISN

T INIWIYAIXE
sI1oATAIDS (.01 %) quadiasd  (,_OI X) (A/A 10 AJM) UOTIBATIOV punodwo?)
(0T 3od 1w 194 Tw 1od STTe) UOTILIIUIUOY 21T0QRISN

$3URUTqWOD3Y OTIO0ITH

SI0ATAING

NOd SV

LCHREGE|

€d AVISIAFYID SADAHOYVHOOVS HIIM SAVSSY 0YIIA NI

IS 9149e]

92



93

S3UPUTqUOO9Y OTFIOITH

SI0ATAING

NVINJ0HIVD

€d

ju2019d

AVISIAZYED SADAWOUVHOOVS HIIM SAVSSV OWIIA NI

Zg °1qel

£°9 1 143 9°'1 0°S +

%°9¢ 8 Sy (A 0"y +

A g 8 0"y 0°¢ +

%02 0T 00T 6°Y 0°'1 +

9°87 Y rA% 71 0°S -

6°LS 1T 1 %] 6°1 (Vi -

L°9T Vi %S AR/ 0°¢ -

¢ 0¢ 8 68 6°¢t 0°'T - ueanjoqae)
EvLT STO0T 9L L°e %0°0 + sueInqdxodatq-% ‘¢z 1T
L9712 STL SL £°€ %0°0 - T0I3U0D DAFIFSOJ

70T S 00T 6°% +

VARA S 001 A - Tox3uod @AF3EZaN

¢ INAWIgddXd

711 8 68 0°¢L 0°¢9 +

6°C 4 98 8°9 0°'1 +

801 8 %6 VAN A ¢°0 +

76 9 18 %9 1°0 +

192 ¢ 11 98 L°6 0°S -

VAN [A 6 £°8 0T -

8°01 6 6 t'8 G0 -

8°6 8 T6 '8 1°0 - ueinjyoqae)d
ovvl 696 g8 L9 %0°0 + auejnqixodaT@-“¢c“z T
08%1 GCTT 8 9°L %0°0 - 1033uU0d 3ATITSOd

€9 g 00T 6L +

L9 9 00T 0°6 - T013u0d> dATIedON

T INIWIYIIXH
S10ATAING (¢ _0T %) uad1ad  (,_01 X) (A/A 10 A/m) UOTIBATIOY punodwo)
0T 19d Tw xad Tw 1ad STT9) UOTIBIJUIOUOY 2110qRIa9N



A4 6 99 0"y 0'S +
0°st o1 99 0y 0y +
£°¢ee L 6% 0°¢ 0°¢ +
9°'T S 1s 1°¢ 0'T +
0°0% 9T S9 0y 0°S -
VAr4Y 11 €9 6°¢ 0'y -
11T € VA L°c 0°¢ -
9°¢ 6 gs VARY 0°'1 - soyd£xo030a)
9'9 kK 001 T*S +
AR A 001 '9 - T1013u0d aaFIe3aN
¢ INIWIYIdXd
6°¢Ct 1 19 8'Y 0°'s +
S°LE 1¢ 1L 9'¢ 0°'T +
0°0¢t ST £9 0°‘s S°0 +
9'Y € [4:] S'9 1°0 +
£°92 61 08 T4 0°S -
€61 8 €9 Ls 0°1 -
9°0¢ 71 9/ 8°9 ¢°0 -
9°'S Vi 6L 1'L T°0 - soyd4£x0301)
oyl €96 8 L'9 %0°0 + auringAxodaTq-% ‘¢z 1
08%1 LYANY 78 9'¢L %00 - TOI3uod DATITS8Od
£°9 S 001 6°L +
L9 9 00T 0'6 - 10a3uo0d aaT3Ie8aN
T INIRIYIJIXH
SI0ATAINS (._0T %) Jueoxad  (, 0T X) (A/A 10 A/M)  UOTIBATIOY punoduio)
(0T 12d Tu 19d Tu 19d ST]9) UOTIBIIUIDOUOY JT10qeIBN
SjueUTqUODdY °TI0ITKH SI0ATAING : 1U3219g
SOHdAX0L0OYD

€ AVISIATYID SHDAWOUVHOOVS HLIM SAVSSV OJLIA NI

tg °19elL

92



"TX03 ‘L %

0°¢ 1 19 €€ SL°0 +
8°01 K 69 L°e 0s°0 _ +
171 L LOT 8'¢ <C°0 +
0°¢ T %6 H.m 01°0 +
191 S 8§ T°¢ SL°0 -
6°11 S 6L [/ 060 =
9L Vi 00T £°s §C°0 -
0°¢ T c6 6°Y 0T°0 - PTO® Q-%°C
S0ST 7001 7L 0y ¥0°0 + sue3nqdxodatq-y €z 1
T8T¢€ LZ8 6% 9°2 %0°0 - TO13u02 SATITSOG
9°¢ € 00T AR +
LS € 00T 1 - Tox3uod 2AaTIEISN
¢ ILNAEWIYHAXE
*L 0°'T +
£°€T 9 {8 Sy S0 +
6°8 ¢ 80T 9°¢ 170 +
L 0°1 -
6°8 v 9L Sy ¢'0 -
8°6 S v8 179 1°0 - pIOo® d-%°C7
T1TC o¥TT ¥0T ALY ¥0°0 + aueIngAxodatd-y €z 1
£90¢ SETT 06 $°¢ %0°0 - 1013uU0D IATITSOJ
9'6 S 001 (AR +
8°6 9 00T 1°9 - Toa3uod aatleldan
T INIWIYIdXH
S10ATAINS (_0T X) juadiaagd (,_OT X) (A/n 10 A/N) UOTIBATIOY punodwo)
0T I3d 1m 19d Tw 19d STT2) UOTIBIIUIDUO) DTT0qBIOK
SjueuTqmoOay OI30ITH SIOATAING Juao1ad
aioy a-%°‘c

€a dVIS1AZ™AD SHAIAWOYVHOOVS HIIM SAVSSV OULIA NI

%G 91qEL

95



*ox03 ¢ Ly

0°LT 1 1¢ L1 0°'T +

0°%t 9 9% 6T SL°0 +

€°q [4 0L 8¢ 0s°0 +

8t [A 86 £°g ST°0 +

L°9T rA ¥4 rAN 0°'1 -

L°91 S LS 0°¢ SL°0 -

L8 7 L8 9°% 0<°0 -

0°9 € 76 0°s sT'0 - P¥O® ga-v°7
06T 2001 L 0°% %0°0 + aueInqLxodorq-4€ ‘2 1
18T¢ LZ8 6% 97 %00 - Tox3uod aATITS80d

9°¢ € 00T %S +

LS 3 00T £°S - Toi3juod aar3IeBaN

¢ INTHIYAdXH
*L 0°s +

A T 4 8°0 0°1 +

6°T1 S 18 [ S0 +

L1 T 1T 8°S 1°0 +

L LT € 8¢ L1 0°¢ -

g°6 [4 vE 1°¢C 0°1 -

0°tT 9 SL 9°Y ¢°0 -

L°0T 9 6 9°¢ 1°0 - PTO® 9a-%‘Z
TI1¢ 0711 701 7°S ¥0°0 + sue3IngdxodaTQ-y ¢ 7 1
£90¢ GETT 06 S°S %0°0 - 1013U0D SATITSOJ

9°6 S 00T 28 +

8°6 9 001 1°9 - To13u0d 2ATIE3ON

T INGWI¥HdXH
SA0ATAING (¢_0T %) juadiad (, 0T X) (A/A 10 A/N) UoT3IeATIOV punodwo)
01 194 T 1adg Tw 13d STT9) UOTILIIUIIUOY 2TT0qBISH
SIURUTqWoo9ay JTI0ITH SI0ATAINS juadiad

aIdv ga-v°‘c _
€d HYISIAHYID SHOAWOYVHOOVS HLIM SAVSSY OULIA NI

¢g °T4elL

96



00¢ 133 14 1 0°sS +
%6e 8T £C T1 0y +
68T LT 6T 6'0 0°¢ +
9G¢ LS 7e 9°'1 0T +
9¢¢ €e 6¢ 71 0°¢ -
08¢ 8¢ 1C 0°T o'y -
099 133 01 S0 0°¢ -
9y 6L (13 L1 0'1 - uojawa(
1661 €89 YL S°¢ %0°0 + sueingdxodeaTa-%‘€ ‘7 1
161¢ 174 1L LARY 70°0 - T013u0d SATITSO4
€°9 £ 001 L'y +
£°9 € 00T 8°Y - 1013u02 aAaT3edBN
¢ INIWI¥EIXI
L9¢ 88 (49 £t 0°S +
8.7 1A N (o4 Sy 01 +
Loy 10¢ 0L Sy S0 +
A%} 1]4 £8 £°s 1°0 +
997 £6 %S Gt 0°¢s -
A X4 LTT LL 0°¢ 01 -
€92 G611 16 6°S S0 -
19:74 LT 6 0°9 1°0 - uo3jauwaq
ovyl 1% T6 8¢ %0°0 + sueinqdxodafq-H€“z°T
7661 GElT S6 9 %0°0 - TOI3u0d DATITS0J
T°¢ 4 001 v'9 +
7°9 v 00T $°'9 - T0a3u0> aaf3eday
T INIWNIYIIXHT
SIOATAING (_0T X) jusdxad (,_OI X) (A/a 10 A/N) UOTIBATIOY punoduo)
0T 134 Tu 19d 1w xad STI?) UOIIRIJUSOUO) JTTOqRION
SJUPUTQUWODAY 2TIIOITH SI10ATIAING Juaoaad
NOLEWHd

cq AVISIAZYED STIRWOUVHOIOVS HLIM SAVSSV O4IIA NI

9¢ 919®]

97



¢6 Y TL 8% 0°s +
971 09 99 1'% 4 +
71 6L 06 9°S 0°'1 +
e 121 18 0°'s $°0 +
%6 VA 69 Ly 0°s -
¢0¢ L8 €9 £y $°¢ -
181 86 6L %S 0°T -
881 7Ct L6 99 $*0 - uojama(
LS 1447 911 AN 70°0 + sueinqAxodatq-y°€Z 1
1¥49 6t 01t L 70°0 - T0x3U0D SATITSOd

9 € 00T t°9 +

'8 9 00T 8°9 - T0a3uod 9AFIedaN

€ INIWIdaIXd
SIOATAINS (.01 X) juedisd  (,_O1 X) (A/a 10 A/M) UOT3IBATIOVY punoduo)
SOT 33d 1w 1ad T 39d STT8) UOFIBAIUIOUO) J1T0qRIDN

S31J1euTquoOdy OTI0ITH

S10ATAING

(popnTouod) 9§ °T4qEL

quadaad

98



9°'T¢ 1 8L 8°¢t 0°s +

6°LT L 08 6°¢ 0"y +

[N g S L9 €'t 0°¢ +

6°C1 Y £9 1t 0°T +

L°€T 6 98 8°¢ 0°¢ -

0°st 9 16 0y 0% -

AN S 08 G°¢ 0°¢ -

£°0T Vi 68 6°¢ 0°'1 - uourzel(q
£9LT ¢10T 9L L°E %0°0 + sueIngdAxodatrq-%‘€‘C 1
L9T¢ C1L SL £°¢ %0°0 - T0I3U0D SATITSOJ

¢ 01 S . 001 6°% +

ARN S 001 VAR - T0a13U0D aATIR3ON

¢ LNIWIYIdXH

£'6 Vi YL 1 0°s +

0°¢ [4 69 0y 0°T +

14 T 69 0y 0 +

[ 1 6L 9°% T°0 +

S L / £8 £°S 0°s -

0°¢ T 8L 0°S 0°1 -

) € L 9y S'0 -

0°¢ T 8L 0°¢S 1°0 - UOuUTZeI(q
89L1 L9 99 8¢ %0°0 + sueIngAxodoTa-4 ¢z T
1817 096 69 vy %0°0 - T0I3U0d BATITSOJ

(A8 £ 00T 8¢ +

LYy € 00t %79 - To013u0> 9ATIEION

T INIWIg3dXd
SIOALAINS (¢_0T %) Juadiag  (,_0T X) (a/a 10 A/NM) UOT3IBATIOY punodwo)
;0T 12d Tw 194 1w xad ST[9) UOTILIJUIDUOY oTITOqEIaN

SjuRUTqWOO9Y OF3I0ITK

SIOATAINS

NONIZVIA

Juasiad

€ IVISIAAUAD SADANOUVHDOVS HIIM SAVSSY OULIA NI

LS °19el

99



6°C [4 98 0°L 0°s +

6°C [4 98 8°9 0% +

8"y £ 8L €9 0°¢t +

9'1 1 SL 9 0°'T +

Ty £ 06 v L 0°¢g -

T4 [4 68 €L 0y -

6°¢ £ %6 LL 0°¢ -

0°v1 8 oL L°q 0'T - uouyzelq
8691 Gv6 0L L°S %0°0 + aueIngdxodard-%‘¢“z*‘1
XA AE 898 KZA 1°9 %0°0 - TOI3u0D BATITSOJ

L°¢ £ 00t 1°8 +

7°C 4 00T '8 - T013u00 2ATIEBAN

€ INIWNI¥ddXH
SI0ATAANS (¢_0OT X) Juadiaad (,_OT X) (a/n 10 A/M) UOTIBATIOY punodwo)
0T 19d Tw 194 Tu 1ad S{[°) UOFIBVIIUIOUO) o1ToqeILdN

S]LeUTquoday 9TJI0ITH

SIOATAING

(pepniouod) /LG 3TqE]

quadiag

00

[



8'¢ T 89 8 ¢ 0'1 +
L*9 £ 08 Sy 05°0 +
1A 8 9T1 S'9 62°0 +
0°0T S 68 0°¢ 01°0 +
£°8 T 0¢ [A! 0°'1 -
I'2 T 08 8y 0s'0 -
9T 6 L01 %°9 ST°0 -
%7°q € €6 9'¢ 0T'0 - eqUWEDT(Q
'L U/ 001 9°'¢S +
(AN ¢z 001 0‘9 - 1013u0d dATIESON
¢ LNAWI¥3dXd
L 0°S +
0°01 [4 (%4 0°¢C 0°'1 +
L°9 [4 <9 0°€ S0 +
Sy [4 96 'Yy T°0 +
*L 0°'S -
1°¢L 1 123 71 0°'T -
9°'7 1 06 8¢ S0 -
6°8 9 €ET 9°¢S 1°0 - BqUEDT(Q
AR 67 00T 9y +
L*0T (e 001 (A - Tox3uod 9AaTIEdaN
1 LNIWIYIdIXI
SIOATAING (c_0T %) juadasd  (,_OT X)- (A/A 10 A/M) UOTIEBATIOY punodwo)
0T 19d Tw 194 Tw x3d ST[9) UOTIRIJUIDUOD JTITOoqeI9N
sjueurquooay OTIOITK SIOATAING Juad19d
VEWVOId

€q AVISIATUAD SADAWOUVHOOVS HIIM SAVSSY ONLIA NI

8¢ 931qe]

101



9°6T 6 86 9y 0°S +

9°0T S 00T L'y 0°Y +

9°8T 8 16 €Y 0°2 +

L°L € €8 6°€ 0°1 +

9°¢ € €11 vals 0°S -

6°8 i %6 Sy 0% -

€6 Y 06 €Y 0°2 -

L*S z €L G'¢ 01 - 103103 TNSIq
1661 €89 9L G'€ %0°0 + auenqdxodeTa-4°€‘7 1
1612 171 1L v°€ %00 - T013u0d 3AFITSO4

%9 € 00T Ly +

£°9 € 00T 8% - T0o13u0d 3AFIBIAN

¢ INIWIgIdXd

JAFA 9T €11 6°L 0°S +

G'8 8 vET v°6 0°T +

z'9 S 911 1°8 ] +

Y € vas! 0°8 1°0 +

%G g 61T €6 0°'S -

8°2T A S 0zZ1 v°6 0'T -

AR € 26 A S0 -

A 9 90T €°8 T°0 - uo303INSIq
LEYT G9eT 08 9°¢ ¥0°0 + sueIngdxodata-¥“€‘z 1
LYt 2091 G8 99 %0°0 - T013u0d JATITSOd

L*S Y 001 0L +

9°C 4 001 8L - Toxjuod aaf3edaN

T INIRIYIIXd
SI0ATAINS (¢_01 %) Juadiaag (,_01 X) (A/a 20 AfN) UOTIBATIOY punodwmo)
0T 19d Tw x8g u x3d s{I8) UOTIEBIIUSDIUOD 2TTOqERISK

sjucurquooay 2TI0ITH SI0ATAING Jusdaad

NOLOATNSIa

€0 TVISTATEAD SAOXWOUVHOOVS HLIM SAVSSY O4IIA NI

6G 21qel

102



LL 9 96 8°L 0°¢ +

g [4 86 6°L 0°% +

1°6 L S6 L°L 0°¢ +

Ly j 90T 9°8 0°T +

LYy i 70T '8 0°S -

£°6T 6 [44 6°S 0% -

1% 13 68 €L 072 -

¢°C 4 T1T 1°6 0°1 - uo3o03ITnstd
8991 S%6 oL L°S 70°0 + QuengdxodaIq-y gz 1
1 XAAN 898 V74 1°9 7070 - 10I3U00 BATITSOd

Lt € 00T '8 +

VAN4 r4 00T 7°8 - 1013u0D 2ATIERZON

€ INIWIYIdXE
SI10ATAING (_0T %) jusdiad (,_O1 X) (a/n 20 afn) UOTIBATIOY punoduwo)
0T 134 Tw 1ad © Tw 1ad STTa) UOTIBRIJUIDOUOY DT10qeIa|

SJUBUTQWOIdY OJTI0ITH

SIOATAINS

Avwvsaunoovmm 91qe]L

BUERE ¥

103



.

9%y € 901 S°'9 0°S +

G'y € 80T 9°9 0'¢t +

6°C [4 £t 6°9 0°'c +

9°Y £ 80T 9°9 0°'1 +

1°6 € (8 6'S 0°S -

A € 701 1L 0'¢ -

6°C [4 10T 6°9 0'¢ =

0y € 0TI 6L 0'T - urapug

sueIngdxodaTd-%° €71

11¢ ST0T j¥ 8'Y %0'0 - TO23u00 BATITSO]

6°Y € 001 1°9 +

€L g 00T 8'9 - 1013U00 3ATIRBAN

¢ INIWI¥IdX3d

v°81 L L9 8¢ 0°'Ss +

L°L £ 89 6'¢€ 0'1 +

[ANAl S (14 1% S'0 +

S92 6 09 y'e T'0 +

601 S 7L 0's 0°'s -

£°ET 9 99 Sy 0'1 =

ARNE K 19 Gt S0 -

6'8 v 99 'Y T°0 - urapug

aueIngdxodoTd-%°€‘Z°‘T

Ly1e 89 LYy et %0°0 - T013U0D BAF3IFSOd

8°8 S 00T L's +

€°0T L 00T 8'9 - 1013u0d> 2ATIR38N

T INTIRIYIIXH
SIOATAINS (¢_0T X) juadaag (,_OT X) (A/A 10 A/M) UOTIBATIOY punodwo)
0T 194 Tu as4g Tu 1ad sy{[e) UOTIBIJUIDUOD 2TT0qRIBN
S3JUPULQWOI3Y OTI0ITH SIOATAING Juada1ad
NIJANI

£a IVISTATYAD SHOXAWOMVHOOVS HIIM SAVSSV OULIA NI

09 21981

104



0°¢ T ©6 6°Y 0°¢ +

Ty [4 Y6 6% 0°1 +

£°8 K ’6 8'Yy 0 +

REAN L 80T 9°¢ T°0 +

L°S € 96 €°S 0°Ss -

0°SsT 9 €L 0% 0°'1 -

£t 4 60T 0°9 S0 -

AR 4 LOT 6°S 1°0 - uoTyld
0SL7 0Z€T 26 8% ¥0'0 + sueInqAxodatq-4 ‘¢z T
789¢C L02T [4] QY %0°0 - TOX3Uu0d 3ATITSOd

9°'t T 00T 8°¢C +

2°c 1 00T T°€ - 10a3u0d aATIRISON

¢ INAWI¥ddXd

0°¢ T %6 6°Y 0°¢ +

1Y% [4 %6 6°Y 0°T +

£°8 4 43 8"y S'0 +

I RNALX L 80T 9°¢ 1°0 +

LS £ 96 £°6 0°s -

0°sT 9 €L 0°Yy 0°'T ~

£°¢ 4 60T 0°9 S$'0 -

AR [4 LOT 6°S T°0 - uotylq
0§L2 0zeT 6 8" ¥0'0 + sueinqdxodatq-4 €€z 1
289¢ L0TT (8 Sy %070 - TOI3U03 DATITSOd

96 1) 001 s +

€L Y 00T 'S ~ TOX3u0d aAT3IE3aN

T INIWIIIIXH
SI0ATAINSG (._0T %) 3uadisd  (,_OT X) (A/A 10 A/m)  UOTIBATIOV punoduo)
L0 19d Tw 13d Tu 19d ST[9®) UOTIBAIUIDOUOY 2TTOqeIaN
S7uBUTqWOO3Y DTIOITH SIOATAINS juadaagd
NOIHLH

€d TIVISIAZ¥AD SADAWOUVHOOVS HIIM SAVSSY O¥IIA NI

19 319elL

105



VAR ! A 1¢ €1 0°'T +
2°81T Vi 9¢ (AR A 0s°0 +
L*L € 9 6°¢ 1 YA +
9°G¢1 L €L 1 0T'0 +
S0t 4 1€ 6°1T 0°'T -
'Y 1 6¢€ VA 0s°0 -
1°LT 9 9¢ Gt L YA -
1°6 Y TL VAR 4 0T1°0 - uotyloyInsusag
9°9 Vi 00T 1°9 +
'€ rA 00T 2°9 - 1013u0d> 9ATIR30N
7 INIWIY3dXd
Gy T e A4 0°S +
1°6 4 e (A4 0'1 +
Z°81 V4 e rAA ¢'0 +
¢'s Vi 16 LY 1°0 +
0°C1 13 9¢ 1A 0°'Ss -
0°s T 6C 0°¢ o't -
6°S 1 VLA L°T c‘0 -
£'8 S 98 0°9 T°0 - uoryjojnsuayg
68T 0601 16 8¢ %0'0 + sueingdxodatq-%‘€‘Z T
%107 L86 0L 6y 20°0 - T013Uu0D 2ATIT80d
£°9 4 00T %9 +
LS i 001 0°'L - T013u0D 2ATIEIAYN
T INIWI¥IIXE
SIOATAINS AmloH X) Juadaag AP.OH X) (A/A 10 A/M) UOTIBATIOY punoduo)
0T 394 Tw xag Tw 3ad ST[a) UOTIBRIIUIDUOD JTT109BISN
sjrUeuTquoday °TJI0ITIW S10ATAINSG PUERBEY
NOIHLOAINSNAL

€0 IVISIAZYAD SADAWOIVHOOVS HIIM SAVSSY O¥LIA NI

z9 o198l

106



o
—4

~

—

. .
~ N

NG O 0 M
N 0OON
o

£yLe

L91¢
<01
711

NNy N Smﬂln

-

NN O W~

81

%6LT
7
9°1

SIOATAING

(0T 19d

19
08
19
8L

19
LL
6S

€L

) 3 00 W M~ T

9L
YA

001
00T

wn N
~
~ O

i

Uali's}

901
88

90T
AV}

68
%6
01
S6

26
L6ET 18

[A 00T
T 00T

MO MM NANNM

(=
N
[+ o]

. .

I O N NN N,

N OF M~ VOO

O M~
L . .

NN O Vo ONMN
O~ NG 1NYON N N3N

N NN HNT N

o R o) O OO0 OO0
o o

< 3

¢ INIWI¥ddXH

.

OO0 HMINOO ~HWNOO
QO OO0O~HIN OO N

g T

T ILNIWI¥ddXd

++ ++

sojouoyg

aueing4dxodetTq-%°¢“z 1
T013U0D DATITSOJ

T013u0d> 3JATIEBON

sojouog

aueIngdxodaTd-4 € Z*T
10a3U00 9ATITSO4

Toxjuod dAF3E3aN

(¢ 0T X) Juad013d Anloﬂ X)
1w xad sy19) UOTIBIJUSDOUOYD

1w Iad

SJUBUTqWODdY ITIOITIW

SIOATAING

SO040NO4d

(a/n 30 A/M)

juadaad

UOTJBATIOV
OTT0QRIdR

€d AVISIAAYAD SHADAWOUVHOIOVS HIIM SAVSSYV OULIA NI

€9 919®lL

punoduo)

107



6°C [4 £TT 6°9 0°¢S +

'8 S 00T 1°9 0% +

8y € £0T £°9 0°¢ +

VAR 4 L6 6°¢ 0°1 +

9°1 1 06 19 0°s =

AN 12 701 T°L oY -

1 £ €01 0°¢L 0°¢ -

S°S £ 18 G's 0°'T - I0TYI4LX0Y I

aueIngLxodaTd-H“€“Z‘1

%112 STOT L 8y %0°0 - 1013U00 SATIT8Od

6% € 00T T°9 +

€L S 001 8°9 - T013u0d 3ATIEIaN

¢ INIWIYddXd

L°0T 1 6% 8°¢ 0°s +

876 S 68 1°¢ 0°T +

£°8 € £9 9°¢t S'0 +

$'8 v 8 Ly 1°0 +

€°TT L 16 z°9 0°S -

L8 V/ 89 9°% 0°T -

8 te 01 29 [ S0 -

6°8T1 L %S L°E T°0 - I0TYO4xX0yIaN

aueInqdxodatd-v €z 1

LY1T L89 LY "¢ %0°0 - T033u0d SATITSOd

8°8 S 00T LS +

£°01 L 001 8°'9 - T0a3uod aAfIedoN

1 INIWIYIdIXE
SI10ATAING AmloH X) Jus8da9] AnloH X) (A/n 210 A[M) UOTIBATIIOY punoduo)
(0T 194 1w 19d e 19d SYT2@) UOTILIJUIDUOD DTT0qeII
sS3UPUIquWOdaY OTI0IIK SIOATAING juddaad

JOTHOXXOHLIW

€4 IVISIATYAD SEOAWOYVHIOVS HLIM SAVSSY O¥IIA NI

%9 91qe}

108



OTXOL - L »

8°9 £ 18 VA 0T1°0 +

¢°¢ [4 {01 8°q 050°0 +

0L € 08 £y S70°0 +

8°6 S 76 1°s 010°0 +

0'ET 9 L8 9 0T'0 -

€°0T 9 601 8°S 050°0 -

9°¢ C 701 G°¢ §20°0 -

[ [4 61T £°9 0T0°0 - (yoar wels) Truedoiag
S0S? 700T 1ZA 0% %0°0 + auelIngixodeTq-y €T 1
T18T¢ LT8 6% 9°7 %0°0 - 10I13U0D 2ATITSO4

9°¢ £ 0ot 7°g +

LS £ 00T 13 - 1013u0d 3AaTIeION

¢ INTWIYAIXH
¥L 0°S +
*L [4 8°0 01 +

L°L T 174 €1 S0 +

[44 S V44 £°7 1°0 +
*L 0°¢ -
L €°0 ¢°0 01 -

1°6 T 81 T G0 -

113 9 123 0°¢ 1°0 - (yooy we3s) Iruedoag
1112 0%TT %01 v'G ¥0°0 + sueinqdxodoTa-¥‘€“z 1
£90¢ GETT 06 € g %0°0 - 7013U0D DATITSOJ

9°6 S 00t z°s +

8°6 9 00T T°9 - 1013U00 aaTledaN

T INIWIYIIXH
SI0OATAINS (¢_01 X) juaoasgd (,_O1 X) (aA/A 10 A/M) UOTJIBATIOY punoduwo)
<07 13d Tw asd e xad ST[9) UOTILIIUIDUOD 2ITOqEION

SJueUTqWOIdY ITIOITH S10ATAING Juad13d

TINVdOdd

€d AVISIAIYID SHAIAWOYVHIOVS HIIM SAVSSY OULIA NI

69 219el

109



LS [A £8 S'¢ 0°S +

0% [4 61T 0§ 0% +

0°¢ T 6L £°¢ 0°¢ +

8°8 £ 18 e 0°1 +

L8 U/ (40} 9y 0°¢S -

6°1 1 07t g 0% -

1°¢ T 1L 2°€ 0°z -

€91 ¥ 29 8°¢C 0°'T - uoanpys
6ssT €S9 00T z°s %0°0 + sueIngdxodaTq-%‘€ ¢ T
€e6T 0.8 00T ¢y %0°0 - 1033uU0D 2AF3ITSOd

T°L £ 0ot [ +

1'11 S 001 Sy - 1013u02 3ATIBIAN

7 INIWIYIIXE

'Y € 10T 1°L 0°'S +

%L 9 911 1°8 0°1 +

L't 9 ITT 8°L G0 +

L°L ki 01T L°L 1°0 +

°q S 8TT t°6 0°s -

0°'11 8 6 €L 0°1 -

S'8 L s01 ¢°'8 g0 -

9°L L 81T Z°6 1°0 - uoanpys
LEYT G9ET 08 9°G %0°0 + sue3ngdxodaTa-%°€‘C 1
LTve 091 S8 9°9 %0°0 - 10a3uU0d 3ATITS04

LS v 00T 0°¢L +

9°'¢ [A 00T 8L - T033uod 3aafiedaN

T INIWI¥IIXH
SIOATAINS (¢_0T X) jusdaad (,_0T X) (a/a 30 A[N) UOTIBATIODY punoduo)
(0T 194 1w aag fw xad SYI8) UOTIBIIUIDIUOY DTI0qEI®N
SJUFruTquWooady °T3I03ITH SIOATAANSG sUERBCE,
NO¥NAaIs

€0 AVISIAZYAD SADAWOUVHOOVS HIIM SAVSSV OMLIA NI

99 a1qel

110



*2TXO0Y ‘3

v6Y LET w8 8'Y 0°¢S +
[AY4 €61 9¢1 [ o'y +
10T L 14 T°L 0°¢ +
8°€6 09 [ANs %'9 0°1 +
(AN 66T 99 Sy 0'¢S -
qgte ILT SL 1°s 0°'v =
%26 19 L6 9°9 0°¢ -
8' 1Y 8¢ 66 L9 0°1 - UOJIOTYITIL
aueingLxodatrg-4‘€“z 1
L9tz L89 Ly T°¢ %0°0 - 7013U00 IAFITSO4
8°'8 S 00T LS +
£°0T L 001 89 - 1013u0D> 3ATIEIIN
¢ INIWI¥3dXd
€6y L6T €9 0% 0°¢ +
0°6? 71 88 9°¢ 0'T +
0°81 6 8L 0°s g0 +
8% € 86 €9 1°0 +
*L S €°0 0°s -
£L°69 9% 01 99 0°1 -
1°6¢ 14 86 %9 S0 -
£'8 9 11T c'L 1°0 - UOJIOTYIELL
ov%1 GE8 16 8¢ %0°0 + sueInqLxodsTq-%°€‘Z 1
2661 GeTT ¢6 ¢°9 %0°0 - 1013uU0D IATITSO]
1€ [A 00T %9 +
Z°'9 v 001 <9 - 1013U0D IATIEZBYN
T INIRIEEAX3
SIOATAINS (¢_0T X) Juadaag  (,_OT %) (A/A J0 A/M) UOTIBATIOV punodwo)
(0T 13d w 1ag Tw xad ST[P) UOTIBIIUIDUOY OT10qEBIaN
S3URUTqUI003Y JTI10ITH SIOATAINS Juadi1ag
NOJYOTHOTHUL

€d AVISIATEHD SADAWOUVHOOVS HLIM SAVSSV OdLIA NI

/9 °1qe],

111



Table 68

UNSCHEDULED DNA SYNTHESIS ASSAY OF DEMETON
(dpm/ug DNA)

Concentration of Compounds Tested

Demeton {(ug/ml) 4NQO (M)
Sample 0% 0.1 1.0 10 100 1000 107°
1 67 32 33 53 2044 -t 4367
) 58 42 37 50 159 100 3593
3 --f 42 67 40 294 95 2267
4 78 55 35 60 206 95 3039
5 71 50 45 68 211 74 2960
6 57 67 48 73 173 71 4142
Mean 66 48 44 57 214 87 3395
SD 9 12 13 12 49 13 791
SE 4 5 5 5 20 6 323

*
Negative control and compound solvent, 0,5% EtOH.

tPrecipitate observed at 1000 pg/ml.
+Sample lost.,
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Table 69

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF DEMETON
(dpm/ug DNA)

Concentration of Compounds Tested

Demeton (ug/ml) 4NQO (M)
Sample 0% 50 100 200t 400t 800t _ 10-5
1 68 161 166 215 155 90 1360
2 72 176 166 231 153 72 1237
3 75 190 264 280 188 129 1564
4 53 175 183 202 156 76 1095
5 49 146 174 183 131 82 1630
6 69 150 206 179 141 69 1381
Mean 64 166 193 215 154 87 1378
SD 11 17 38 37 19 22 199
SE 5 7 15 15 8 9 81

*
Negative control and compound solvent, 0.5% DMSO.

+Precipitates observed at 200, 400, and 800 ug/ml.
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Table 70

UNSCHEDULED DNA SYNTHESIS ASSAY OF DEMETON WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Demeton (ug/ml) DMN (M)

Sample 0% 0.1 1.0 10 100 io00T 5 x 1072

1 87 31 73 71 89 147 577

2 117 45 106 61 69 169 505

3 87 42 84 80 79 134 550

4 98 37 88 64 93 149 485

5 97 36 91 80 71 142 518

6 104 28 97 84 117 137 529
Mean 98 36 90 73 87 146 527.

SD 11 6 12 10 18 13 33

SE 5 3 5 4 7 5 14

*
Negative control and compound solvent, 0.5% EtCH.

+Precipitate observed at 1000 pg/ml.
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Table 71

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF DEMETON
WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Demeton (ug/ml) DMN (M)

Sample 0% 250f 500t 1000 2000t 4000t 5 x 10”2
1 69 62 122 153 127 53 387
2 87 90 135 155 133 104 306
3 - 95 86 159 134 85 368
4 69 84 84 162 138 78 326
5 77 85 90 148 185 105 388
6 113 114 115 119 140 47 362
Mean 83 88 106 149 142 78 356
SD 18 17 21 16 21 25 34
SE 8 7 9 6 9 10 14

*
Negative control and compound solvent, 0.57% DMSO.
1.Precipitai:es observed at all concentrations.

*Sample lost.
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Table 72

UNSCHEDULED DNA SYNTHESIS ASSAY OF ACEPHATE

(dpm/ug DNA)

Concentration of Compounds Tested

Acephate (ug/ml) 4NQO (M)

Sample o* 0.1 1.0 10 100 1000 10-5

1 223 116 165 186 179 314 3618

2 243 123 173 233 230 332 3807

3 242 208 134 217 209 323 2923

4 259 162 121 181 177 290 3397

5 225 129 137 182 220 280 2796

6 226 132 150 208 254 216 2889

Mean 236 145 147 201 212 292 3238

SD 14 35 20 22 30 42 427

SE 6 14 8 9 12 17 174
*Negative control and compound solvent, 0.5% DMSO.
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Table 73

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF ACEPHATE
(dpm/ug DNA)

Concentration of Compounds Tested

Acephate (ng/ml) 4NQO (M)

Sample _0* 125 250 500 1000 2000 10-°
1 155 103 125 152 152 192 2387

2 127 118 149 154 154 163 2579

3 159 127 150 186 149 224 2657

4 120 124 152 159 213 173 2173

5 124 146 154 137 231 247 2093

6 127 134 121 136 199 172 2239
Mean 135 126 142 154 183 195 2355
SD 17 15 15 18 36 33 227
SE 7 6 6 7 15 14 93

*
Negative control and compound solvent, 0.57% DMSO.
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Table 74

UNSCHEDULED DNA SYNTHESIS ASSAY OF ACEPHATE WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Acephate (ug/ml) DMN (M)

Sample 0* 0.1 1.0 10 100 1000 5 x 10-2
1 207 142 140 208 216 242 574
2 202 139 139 157 193 156 507
3 231 110 127 123 251 152 580
4 150 138 153 193 214 224 420
5 167 174 141 184 176 228 410
6 165 169 159 155 186 247 433
Mean 187 145 143 170 206 208 487
SD 31 23 11 31 27 43 78
SE 13 10 5 13 11 18 32

*
Negative control and compound solvent, 0.5% DMSO.
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REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF ACEPHATE
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Table 75

Concentration of Compounds Tested

Acephate (ug/ml)

DMN (M)

Sample 0* 250 500 1000 2000 4000 5 x 1072
1 ~- 65 61 75 69 89 486
2 106 70 50 87 70 75 299
3 88 75 55 77 71 64 252
4 59 83 62 81 70 69 256
5 83 80 83 61 89 81 242
6 69 93 49 73 70 64 414
Mean 81 78 60 76 73 74 325
SD 18 10 13 9 8 10 101
SE 8 4 5 4 3 4 41

*
Negative control and compound solvent, 0.57

TSample lost.
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Table 76

UNSCHEDULED DNA SYNTHESIS ASSAY OF DISULFOTON

(dpm/ug DNA)

Concentration of Compounds Tested

Disulfoton (ug/ml) 4NQ0 (M)
Sample 0¥ 0.1 1.0 10 1007 1000t 1075
1 67 40 33 23 64 92 4367
2 58 32 27 31 43 76 3593
3 -t 40 38 43 59 111 2267
4 78 37 58 32 73 106 3039
5 71 26 30 36 68 109 2960
6 57 27 51 31 65 107 4142
Mean 66 34 39 33 62 100 3395
SD 9 6 12 7 11 14 791
SE 4 3 5 3 4 6 323
*

Negative control and compound solvent, 0.5% EtOH.

tPrecipitates observed at 100 and 1000 pg/ml.

*Sample lost,
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Table 77

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF DISULFOTON
(dpm/ug DNA)

Concentration of Compounds Tested

Disulfoton (ug/ml) 4NQO (M)
Sample 0* 250t 5007 1000t 20007 4000t 10-5
1 162 173 222 272 361 271 2293
2 158 142 200 294 258 335 2200
3 132 149 180 281 249 267 2604
4 109 163 214 209 267 272 2681
5 202 179 188 223 305 291 2066
6 160 202 218 237 397 248 2316
Mean 154 168 203 253 302 281 2360
SD 31 22 17 35 53 30 237
SE 13 9 7 14 22 12 97

*
Negative control and compound solvent, 0.5% DMSO.

tPrecipitates observed at all concentrations.
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Table 78

UNSCHEDULED DNA SYNTHESIS ASSAY OF DISULFOTON WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Disulfoton (ug/ml) DMN (M)

Sample 0% 0.1 1.0 10 100t 1000+ 5 x 1072
1 223 188 163 146 211 163 1163
2 191 190 163 152 224 159 969
3 209 208 175 202 202 214 1023
4 204 209 77 164 173 202 956
5 181 218 165 165 220 227 1019
6 194 166 153 206 207 190 1008
Mean 200 197 149 172 206 193 1023
SD 15 19 36 25 18 27 74
SE 6 8 15 10 7 11 30

*
Negative control and compound solvent, 0.5% DMSO.

TPrecipitates observed at 100 and 1000 pg/ml.
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Table 79

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF DISULFOTON
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Disulfoton (ug/ml) DMN (M)

Sample 0¥ 250+ 500t 1000 20007 4000 5 x 102
1 Ty 127 113 116 127 383
2 187 171 118 121 110 111 242
3 164 119 110 62 86 108 263
4 137 118 169 150 106 121 289
5 144 180 183 110 116 93 297
6 143 124 165 137 111 115 372
Mean 155 139 146 115 108 112 308
SD 21 29 31 30 11 12 58
SE 9 12 13 12 5 5 24

*
Negative control and compound solvent, 0.5% DMSO.
+Precipitates observed at all concentrations.

#Sample lost.
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Table 80

UNSCHEDULED DNA SYNTHESIS ASSAY OF TRICHLORFON
(dpm/ug DNA)

Concentration of Compounds Tested

Trichlorfon (ug/ml) 4NQO (M)
Sample O* 0.1 1.0 10 100 1000 107>
1 36 36 39 32 42 87 2076
2 33 42 32 31 26 83 1748
3 54 40 26 38 29 70 2349
4 34 26 23 37 50 56 2168
5 38 37 42 36 46 64 1771
6 31 47 28 55 34 --f 1814
Mean 37 38 32 38 38 72 1988
SD 8 7 8 9 10 13 247
SE 3 3 3 3 4 6 101

*
Negative control and compound solvent, 0.5% EtOH.

+Samp1e lost.
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REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF TRICHLORFON

Concentration of Compounds Tested

Table 81

(dpm/ug DNA)

Trichlorfon (ug/ml)

Sample 0
1 155

2 127

3 159
4 120

5 124

6 127
Mean 135
SD 17
SE 7

162

162

177

169

221

175

23

*
Negative control and compound solvent, 0.5% DMSO.

+Sample lost.

250

188

172

194

232

186

224

199

23

9

500
210
167
237
ot
170
208
198
30

13

125

4NQO_§M)

1000 2000 10
230 341 2387
208 214 2579
178 232 2657
224 226 2173
182 258 2093
211 229 2239
205 250 2355
22 47 227
9 19 93



Table 82

UNSCHEDULED DNA SYNTHESIS ASSAY OF TRICHLORFON WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Trichlorfon (ug/ml) DMN (M)

Sample 0% 0.1 1.0 10 100 1000 5x 1072

1 113 65 76 107 48 112 400

2 102 98 95 102 115 168 397

3 141 105 96 130 163 132 -t

4 158 55 74 107 129 159 529

5 218 89 74 71 100 131 645

6 136 84 117 98 150 158 448
Mean 145 83 89 102 117 143 484

SD 41 19 17 19 41 22 105

SE 17 8 7 8 17 9 50

*
Negative control and compound solvent, 0.57% EtOH.

tSample lost.
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Table 83

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF TRICHLORFON

WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Trichlorfon (ug/ml)

Sample o* 250 500 1000 2000
1 -t 48 73 70 84

2 106 71 76 91 105

3 88 40 61 64 80

4 59 59 57 86 113

5 83 72 52 97 72

6 69 75 82 76 70
Mean 81 61 67 81 87
SD 18 14 12 13 18
SE 8 6 5 5 8

*

Negative control and compound solvent, 0.57 DMSO.

+Sample lost.
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DMN (M)

4000 5 x 1072
-1 486
105 299
83 252
63 256
73 242
79 414
81 325
16 101
7 41



Table 84

UNSCHEDULED DNA SYNTHESIS ASSAY OF DICAMBA
(dpm/ug DNA)

Concentration of Compounds Tested

Dicamba (ng/ml) 4NQ0 (M)
Sample i 0.1 1.0 10 100 1000+ 1075
1 152 125 142 122 136 73 2671
2 148 109 151 134 146 71 2538
3 140 125 75 162 177 119 2660
4 99 110 117 154 105 101 2443
5 138 111 121 160 135 115 2652
6 167 114 115 125 121 97 1455
Mean 141 116 120 143 137 96 2458
SD 23 7 27 18 25 21 497
SE 9 3 11 7 10 8 203

%
Negative control and compound solvent, 0.5% DMSO.

tPrecipitate observed at 1000 ng/ml.
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Table 85

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF DICAMBA
(dpm/ug DNA)

Concentration of Compounds Tested

* Dicamba (ug/ml) 4NQO éM)

Sample 0" 125 250 500 1000 2000% 10~
1 61 59 52 59 58 30 1760

2 70 72 62 64 49 41 1269
3 70 56 77 80 67 28 533
4 86 60 64 72 50 44 1878
5 55 70 52 57 67 35 1907
6 59 60 56 66 63 43 1929
Mean 67 63 60 66 59 37 1546
SD 11 6 9 8 8 7 554
SE 4 3 4 3 3 3 226

*
Negative control and compound solvent, 0.57% DMSO.

+Precipitate observed at 2000 yg/ml.
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Table 86

UNSCHEDULED DNA SYNTHESIS ASSAY OF DICAMBA WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Dicamba (ng/ml)

Sample 0" 0.1 1.0 10
1 101 81 91 98
2 76 89 82 94
3 54 81 101 102
4 67 79 83 90
5 89 76 66 99
6 38 95 100 113
Mean 71 84 87 99
SD 23 7 13 8
SE 9 3 5 3

*
Negative control and compound solvent, 0.57% DMSO.

+Precipitate observed at 1000 ug/ml.
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100
105
107
111

82
124

83
102

17

1000t

133
116
105
128

97
164
124

24

10

DMN (M)
5 x 1072

468
639
842
576
739
819
681
146

60



REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF DICAMBA

Table 87

WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Dicamba (ug/ml)

Sample o*
1 83

2 153

3 64

4 93

5 84

6 147
Mean 104
SD 37
SE 15

37
45
59
74
47

106
74
68

23

*
Negative control and compound solvent, 0.5% DMSO.

111
56
69
73
60
93
91
74

16

333

52

66

65

75

63

67

65

DMN (M)
1000t 30000 5 x 10~?
67 62 269
53 60 224
72 60 229
61 63 220
98 53 235
118 76 247
78 62 237
25 8 18
10 3 7

TPrecipitates observed at 1000 and 3000 ug/ml.
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Table 88

THIRD UNSCHEDULED DNA SYNTHESIS ASSAY OF DICAMBA
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Dicamba (ug/ml) DMN (M)

Sample 0o* 37 111 333 10007 3000t 5 x 1072

1 75 74 111 85 66 86 567

2 81 80 80 78 89 65 596

3 90 42 82 90 55 148 492

4 41 71 41 85 61 87 506

5 72 74 46 95 114 85 472

6 57 81 123 84 66 136 437
Mean 69 70 81 86 75 101 512

SD 18 15 33 6 22 33 59

SE 7 6 13 2 9 14 24

*
Negative control and compound solvent, 0.5% DMSO.

tPrecipitates observed at 1000 and 3000 ug/ml.
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UNSCHEDULED DNA SYNTHESIS ASSAY OF FENSULFOTHION
(dpm/ug DNA)

Concentration of Compounds Tested

Table 89

Fensulfothion (ug/ml) 4NQO (M)
Sample 0* 0.1 1.0 10 100 10007 1075
1 -t 63 38 28 12 4 1134
2 68 --¥F 23 27 4 0 1101
3 54 38 40 47 13 5 1076
4 53 43 35 26 21 11 830
5 45 49 34 33 14 15 1190
6 47 36 34 29 13 2 976
Mean 53 46 34 32 13 6 1051
SD 9 11 6 8 5 6 129
SE 4 5 2 3 2 2 53

* Negative control and compound solvent, 0.5% DMSO.

T Precipitate observed at 1000 ug/ml.

t Sample lost.
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Table 90

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF FENSULFOTHION
(dpm/ug DNA)

Concentration of Compounds Tested

Fensulfothion (ug/ml) 4NQO (M)

Sample 0*  6.25 1.25 25 50 100 1075
1 61 42 58 36 30 18 1760
2 70 60 49 36 30 27 1269
3 70 55 52 53 35 22 533
4 86 56 52 58 36 23 1878
5 55 57 48 40 30 17 1907
6 59 52 49 47 27 30 1929
Mean 67 54 51 45 31 23 1546
sh 11 6 4 9 3 5 554
SE 4 2 2 4 1 2 226

*
Negative control and compound solvent, 0.5% DMSO.
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Sample

Mean
SD

SE

UNSCHEDULED DNA SYNTHESIS ASSAY OF FENSULFOTHION

Table 91

WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Fensulfothion (ug/ml)

101

76

54

67

89

38

71

23

0.1

79
111
114
103
131
130
112

19

*

Negative control and compound solvent, 0.

1.0
124
130
139
125
174
137
138

19

8

10
103
163
169
160
126
128
142

27

11

TPrecipitate observed at 1000 ug/ml.
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DMN (M)
100 1000T 5 x 1077
148 107 468
118 95 639
118 142 842
155 142 576
180 131 739
128 118 819
141 123 681
24 19 146
10 8 60
5% DMSO.



Table 92

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF FENSULFOTHION
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Fensulfothion (ug/ml) DMN (M)

Sample ot 12 37 111 333 1000 5 x 1072
1 83 70 64 37 59 31 269
2 153 70 64 59 48 57 224
3 64 83 79 52 63 54 229
4 93 51 61 55 40 43 220
5 84 78 83 49 52 43 235
6 147 36 50 60 52 47 247
Mean 104 65 67 52 52 46 237
SD 37 18 12 9 8 9 18
SE 15 7 5 4 3 4 7

*
Negative control and compound solvent, 0.5% DMSO.
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Table 93

UNSCHEDULED DNA SYNTHESIS ASSAY OF ENDRIN

(dpm/ug DNA)

Concentration of Compounds Tested

Endrin (ug/ml) 4NQO (M)
Sample 0¥ 0.1 1.0 10 1007 10001 10->
1 149 78 103 95 116 119 1271
2 103 80 89 94 87 100 1288
3 111 98 74 92 92 73 1421
4 109 75 89 95 94 106 1271
5 99 56 84 99 82 108 1363
6 106 72 103 110 118 121 1446
Mean 113 76 90 97 98 105 1343
SD 18 14 11 7 15 17 78
SE 8 6 5 3 6 7 32

Negative control and compound solvent, 0.5% DMSO.

TPrecipitates observed at 100 and 1000 ug/ml.
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Table 94

UNSCHEDULED DNA SYNTHESIS ASSAY OF ENDRIN WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Endrin (pg/ml)

sample O 0.1 1.0 _ 10 100F 1000t
1 162 76 103 151 156 185
2 138 97 116 148 138 213
3 122 109 106 115 181 206
4 182 110 53 129 124 176
5 106 99 90 111 165 289
6 166 121 108 143 159 134
Mean 143 102 96 133 154 201
SD 28 15 23 17 20 52
SE 11 6 9 7 8 21

*
Negative control and compound solvent, 0,5% DMSO,

TPrecipitates observed at 100 and 1000 pg/ml.

*Sample lost.
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DMN (M)
5 x 10-2

690
360
448
348
388
-5
447
141
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Table 95

REPEAT UNSCHEDULED DNA SYNTHESIS ASSAY OF ENDRIN
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Endrin (dg/ml) DMN (M)
Sample o* 188+  375% 750t 1500t 3000t 5 x 1072
1 -t 93 134 114 151 187 383
2 187 141 151 131 147 135 242
3 164 141 133 132 165 160 263
4 137 173 --f 190 130 163 289
5 144 156 106 118 148 178 297
6 143 144 122 136 194 219 372
Mean 155 141 129 137 156 174 308
SD 21 27 17 27 22 29 58
SE 9 11 7 11 9 11 24

*
Negative control and compound solvent, 0.5% DMSO.
+Pnecipitates observed at all concentrations.

*Sample lost.
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Table 96

THIRD UNSCHEDULED DNA SYNTHESIS ASSAY OF ENDRIN
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Endrin (ug/ml) DMN (M)

Sample o* 37t 1117 3337 1000t 3000t 5 x 1072
1 72 70 72 67 72 62 348
2 79 73 64 75 80 65 363
3 87 84 63 69 77 62 352
4 77 101 93 63 82 80 377
5 77 66 79 64 73 74 297
6 63 62 65 76 71 59 183
Mean 76 76 73 69 76 67 320
SD 8 14 12 5 4 8 72
SE 3 6 5 2 2 3 30

*
Negative control and compound solvent, 0.5% DMSO.

+Precipitate observed at all concentrations.
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Table 97

UNSCHEDULED DNA SYNTHESIS ASSAY OF ASPON
(dpm/ug DNA)

Concentration of Compounds Tested

Aspon (ug/ml) 4NQO (M)
Sample 0* 0.1 1.0 10 100t 10007 10-°
1 223 169 163 221 286 234 3618
2 243 190 183 234 248 228 3807
3 242 175 141 266 305 293 2923
4 259 163 145 243 194 228 3397
5 225 187 165 369 229 269 2796
6 226 ¥ 184 208 263 198 2889
Mean 236 177 163 257 254 242 3238
SD 14 11 18 58 40 34 427
SE 6 5 7 24 16 14 174

*

Negative control and compound solvent, 0.5% DMSO.
+Precipitates observed at 100 and 1000 ug/ml.
*Sample lost.
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Table 98

UNSCHEDULED DNA SYNTHESIS ASSAY OF ASPON WITH METABOLIC ACTIVATION
(dpm/ng DNA)

Concentration of Compounds Tested

Aspon (ug/ml) DMN (M)

Sample 0* 0.1 1.0 10 _1_(_)2{' 10007 5 x 10-2
1 223 18 199 170 175 239 1163
2 191 173 146 165 211 197 969
3 209 160 174 222 168 219 1023
4 204 120 130 ¥ 159 185 956
5 181 92 150 —F 198 210 1019
6 194 116 124 154 176 160 1008
Mean 200 132 156 178 181 202 1023
SD 15 30 28 30 19 28 74
SE 6 12 12 15 8 11 30

*
Negative control and compound solvent, 0.5% DMSO.

TPrecipitates observed at 100 and 1000 pg/ml.

aFSample lost.
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UNSCHEDULED DNA SYNTHESIS ASSAY OF CARBOFURAN
(dpm/ug DNA)

Table 99

Concentration of Compounds Tested

Carbofuran (ug/ml) 4NQ0 (M)

Sample _o* 0.1 1.0 10 100 10007 10-°
1 73 63 60 42 64 55 2694

2 100 65 58 56 74 54 2325

3 77 61 72 52 68 51 2592

4 112 39 48 82 64 83 2404

5 77 59 55 82 86 69 2223

6 74 47 63 59 76 49 12292
Mean 85 56 59 62 72 60 2422
sDh 17 10 8 16 9 13 184
SE 7 4 3 7 3 5 74

*

Negative control and compound solvent, 0.57% DMSO.

"Precipitate opserved at 1000 ug/ml.
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Table 100

UNSCHEDULED DNA SYNTHESIS ASSAY OF CARBOFURAN WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Carbofuran (ug/ml) DMN (M)

Sample _0* 0.1 1.0 10 100 10007 5 x 10-2
1 87 67 82 89 81 189 5717
2 117 116 86 53 106 118 505
3 87 74 73 62 71 84 550
4 98 121 55 64 70 93 485
5 97 88 63 53 86 93 518
6 104 96 76 71 84 99 529
Mean 98 94 73 67 83 113 527
SD 11 22 12 17 13 39 33
SE 5 9 5 7 5 16 14

*
Negative control and compound solvent, 0.5% DMSO.

TPrecipitate observed at 1000 ug/ml.
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Sample

Mean
SD

SE

UNSCHEDULED DNA SYNTHESIS ASSAY OF CROTOXYPHOS
(dpm/ug DNA)

Table 101

Concentration of Compounds Tested

Crotoxyphos (ug/ml) 4NQO (M)

0% 0.1 1.0 10 100 10007 10-5
73 80 72 149 42 15 2694
100 99 109 121 43 10 2325
77 93 100 62 33 18 2592
112 128 146 88 40 12 2404
77 109 141 154 54 11 2223
74 126 105 100 44 11 2292
85 106 112 116 43 13 2422
17 19 28 31 7 3 184
7 8 11 13 3 1 75

* .
Negative control and compound solvent, 0.57%7 DMSO.

1-Precipitate observed at 1000 ug/ml.
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Table 102

UNSCHEDULED DNA SYNTHESIS ASSAY OF CROTOXYPHOS WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Crotoxyphos (ug/ml) DMN (M)
Sample o* 0.1 1.0 10 100 1000t 5 x 10-2

1 162 144 65 117 101 122 690
2 138 165 115 77 83 139 360
3 122 221 93 111 111 119 448
4 182 180 63 124 143 115 348
5 106 176 222 76 102 161 388

6 166 158 84 90 99 139 -
Mean 143 174 82 99 106 133 447
SD 28 26 55 21 20 17 141
SE 11 11 22 8 8 7 63

*
Negative control and compound solvent, 0.57% DMSO.

+Precipitate observed at 1000 ug/ml.

*Sample lost.
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Sample

Mean
sD

SE

UNSCHEDULED DNA SYNTHESIS ASSAY OF 2,4-D ACID
(dpm/ug DNA)

Table 103

Concentration of Compounds Tested

*

Negative control and compound solvent, 0.5% DMSO.

+Sample lost.

-
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2,4-D (pg/ml) 4NQO (M)

_0* 0.1 1.0 10 100 1000 10-°
153 115 98 149 149 206 3589
164 107 132 159 161 197 3320
204 111 131 150 143 196 2671
161 119 119 198 138 175 2769
182 81 101 157 151 173 2494
195 T 169 163 149 173 2644
177 107 125 163 148 186 2914
20 15 25 18 8 15 436
8 7 11 7 3 6 178



Sample

Mean
SD

SD

UNSCEEDULED DNA SYNTHESIS ASSAY

Table 104

OF 2,4-D ACID WITH METABOLIC ACTIVATION

(dpm/pg DNA)

Concentration of Compounds Tested

2,4-D (ug/ml) DMN (M)

[ 0.1 1.0 10 100 1000 5 x 102
165 162 131 128 146 81 334
125 143 176 122 123 126 328
134 130 81 127 143 128 291
162 165 141 138 138 137 330
159 128 112 136 160 139 304
142 141 147 121 117 107 264
144 145 131 128 138 120 308
15 16 32 7 16 22 27
6 6 13 3 7 9 11

*Negative control and compound solvent, 0.5% DMSO.
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Table 105

UNSCHEDULED DNA SYNTHESIS ASSAY OF 2,4-DB ACID
(dpm/ug DNA)

Concentration of Compounds Tested

2,4-DB (ug/ml) 4NQO_(M)
Sample _0* 0.1 1.0 10 100 1000 10
1 153 74 107 197 123 118 3589
2 164 118 129 109 168 67 3320
3 204 85 111 107 136 143 2671
4 161 109 109 134 150 147 2769
5 182 117 100 116 191 66 2494
6 195 79 98 91 --F % 2644
Mean 177 97 109 126 154 106 2914
SD 20 20 11 38 27 36 436
SE 8 8 5 15 12 15 178

*
Negative control and compound solvent, 0,57% DMSO.

+Sample lost.
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Sample

Mean
sD

SE

UNSCHEDULED DNA SYNTHESIS ASSAY

Table 106

OF 2,4-DB ACID WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

2,4-DB (ug/ml) DMN (M)

o 0.1 1.0 10 100 1000 5 x 1072
165 117 122 129 141 120 334
125 132 117 181 106 115 328
134 154 122 134 119 111 291
142 119 126 133 146 115 330
159 121 116 143 171 146 304
142 176 133 164 145 119 264
144 137 123 147 138 121 308

15 24 6 21 23 13 27

6 10 3 8 9 5 11

*

Negative control and compound solvent, 0.5% DMSO.
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Table 107

UNSCHEDULED DNA SYNTHESIS ASSAY OF DIAZINON
(dpm/ug DNA)

Concentration of Compounds Tested

Diazinon (ug/ml) 4NQO (M)
Sample 0F 0.1 1.0 10 100t 1000* 107>
1 36 b4 36 61 20 0 2076
2 33 57 43 44 14 0 1748
3 54 65 40 31 12 0 2349
4 34 51 22 25 23 26 2168
5 38 43 65 25 34 0 1771
6 31 49 52 22 40 3 1814
Mean 37 51 43 35 24 5 1988
SD 8 8 15 15 11 10 247
SE 3 3 6 6 4 4 101

“Negative control and compound solvent, 0.57 EtOH.

TPrecipitates observed at 100 and 1000 ug/ml
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Table 108

UNSCHEDULED DNA SYNTHESIS ASSAY OF DIAZINON WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Diazinon (yg/ml) DMN (M)

Sample 0¥ 0.1 1.0 10 100t 10007 5 x 1072
1 9 77 87 102 95 113 327
2 107 82 78 100 85 122 399
3 132 72 81 93 100 75 343
A 118 71 99 52 98 77 429
5 153 72 82 120 80 114 372
6 120 77 107 98 116 90 455
Mean 121 75 89 94 96 98 387
SD 20 A 11 23 13 20 50
SE 8 2 5 9 5 8 20

*
Negative control and compound solvent, 0.5% EtOH.

tPrecipitates observed at 100 and 1000 ug/ml.
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Table 109

UNSCHEDULED DNA SYNTHESIS ASSAY OF FONOFO0S
(dpm/ug DNA)

Concentration of Compounds Tested

Fonofos (ug/ml) 4NQO (M)
Sample 0% 0.1 1.0 10 100t 1000t 1075
1 61 43 46 52 55 67 2022
2 49 44 50 59 77 75 1046
3 53 66 55 66 76 92 2460
4 49 66 67 92 85 38 2090
5 42 35 49 65 49 54 2177
6 43 46 33 63 71 27 2179
Mean 49 50 50 66 69 59 1995
SD 7 13 11 14 14 24 489
SE 3 5 5 6 6 2 199

%
Negative control and compound solvent, 0.5% DMSO.

TPrecipitate observed at 100 and 1000 ug/ml.
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Table 110

UNSCHEDULED DNA SYNTHESIS ASSAY OF FONOFOS WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Fonofos (ug/ml) DMN (M)

Sample 0* 0.1 1.0 10 100°T 1000t 5 x 1072
1 94 115 128 70 96 125 327
2 107 111 112 110 131 125 399
3 ‘132 95 153 110 143 149 343
4 | 118 151 85 131 170 186 429
5 153 130 114 95 132 121 372
6 120 134 135 110 130 151 455
Mean 121 119 121 104 134 143 387
SD 20 15 23 20 24 25 50
SE | 8 6 10 8 10 10 20

* .
Negative control and compound solvent, 0.5% DMSO.

tPrecipitate observed at 100 and 1000 ug/ml.
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Table 111

UNSCHEDULED DNA SYNTHESIS ASSAY OF ETHION

Concentration of Compounds Tested

(dpm/ug DNA)

Ethion (ug/ml)

Sample o=
1 163
2 173
3 173
4 196
5 188
6 219
Mean 186
SD 20
SE 8

o
e

i.

196

100

128

101

255
--F

156
68

30

1.0
171
186
188
150
165
143
167

18

8

10
160
220
102
141
186
166
162

40

16

100%
117
136
159
192
171
182
160
28

11

1000+

119
248
147
124
173
151
160

47

19

Negative control and compound solvent, 0.5% DMSO.

tPrecipitates observed at 100 and 1000 ug/ml.

*Sample lost.
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4NQO (M)

10-°

3144
3221
3781
3556
3374

-—F
3415
258
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Table 112

UNSCHEDULED DNA SYNTHESIS ASSAY OF ETHION WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Ethion (ug/ml) DMN (M)

Sample _0* 0.1 1.0 10 1007 1000t 5 x 1072

1 142 70 98 92 91 89 374

2 109 82 80 83 95 72 366

3 67 110 108 90 105 105 426

4 69 104 112 87 105 100 397

5 93 117 90 102 113 109 435

6 113 103 90 114 119 109 449
Mean 99 96 96 95 105 97 408

SD 29 17 12 12 11 14 34

SE 12 7 5 5 4 6 14

*
Negative control and compound solvent, 0.5% DMSO.

tPrecipitates observed at 100 and 1000 ug/ml.
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Table 113

UNSCHEDULED DNA SYNTHESIS ASSAY OF METHOXYCHLOR
(dpm/ug DNA)

Concentration of Compounds Tested

Methoxychlor (ug/ml) 4NQO (M)
Sample _O* 0.1 1.0 10 100 1000t 107
1 149 75 84 86 86 102 1271
2 103 78 73 84 92 123 1288
3 111 88 104 77 83 87 1421
4 109 80 74 85 76 113 1271
5 99 87 72 100 119 106 1363
6 106 70 68 163 83 107 1446
Mean 113 79 79 99 90 106 1343
SD 18 8 13 32 15 12 78
SE 8 3 6 13 6 5 32

*
Negative control and compound solvent, 0.5% DMSO,

fPrecipitates observed at 100 and 1000 ug/ml.
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Table 114

UNSCHEDULED DNA SYNTHESIS ASSAY OF METHOXYCHLOR
WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Methoxychlor (ug/ml) DMN (M)

Sample 0% 0.1 1.0 10 100 1000+ 5 x 1072
1 98 92 107 80 142 129 595
2 171 128 85 103 89 99 635
3 143 106 86 107 101 104 508
4 119 88 66 101 104 104 487
5 160 94 82 114 132 99 670
6 126 76 54 - 102 89 661
Mean 136 97 80 101 112 104 593
SD 27 18 19 13 20 13 78
SE 11 7 8 5 8 5 32

*

Negative control and compound solvent, 0.5% DMSO.
~l-Pr:ecipit:at:es observed at 100 and 1000 ng/ml.
+Sample lost.
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Table 115

UNSCHEDULED DNA SYNTHESIS ASSAY OF SIDURON
(dpm/ug DNA)

Concentration of Compounds Tested

Siduron (ug/ml) 4NQO (M)

Sample 0% 0.1 1.0 10 100 10007 1073
1 --F 41 32 33 16 26 1134

2 68 32 38 34 15 19 1101

3 54 30 30 26 14 26 1076

4 53 29 24 25 17 29 830

5 45 39 28 37 21 22 1190

6 47 39 29 32 15 19 976
Mean 53 35 32 31 16 24 1051
SD 9 5 6 5 3 4 129
SE 4 2 2 2 1 1 53

%
Negative control and compound solvent, 0.5% DMSO.

tprecipitate observed at 1000 ng/ml.
#Sample lost.

159



Table 116

UNSCHEDULED DNA SYNTHESIS ASSAY OF SIDURON WITH METABOLIC ACTIVATION
(dpm/ug DNA)

Concentration of Compounds Tested

Siduron (ug/ml) DMN (M)

Sample O* 0.1 1.0 10 100 10007 5x 1072

1 207 224 64 137 176 175 574

2 202 162 142 108 178 118 507

3 231 294 132 130 103 203 580

4 150 196 99 150 163 126 420

5 167 173 148 151 132 136 410

6 165 206 134 195 172 156 433
Mean 187 209 120 145 154 152 487

3] 31 47 32 29 30 32 78

SE 13 19 13 12 12 13 32

*
Negative control and compound solvent, 0.5% DMSO.

TPrecipitate observed at 1000 ug/ml.
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Table 117

UNSCHEDULED DNA SYNTHESIS ASSAY OF PROPANIL
(dpm/ug DNA)

Concentration of Compounds Tested

Propanil (ug/ml) 4NQO (M)
Sample 0% 0.1 1.0 10 100 10007 1075
1 152 104 120 117 24 30 2671
2 148 147 105 145 36 28 2538
3 140 79 136 117 51 23 2660
4 99 55 111 109 31 101 2773
5 138 52 112 105 39 99 2652
6 167 103 148 81 22 0 1455
Mean 141 89 122 112 34 47 2458
SD 23 36 17 21 11 43 497
SE 9 15 7 9 4 17 203

."‘_

Negative control and compound solvent, 0.5% DMSO.

tPrecipitate observed at 1000 pg/ml.
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Table 118

UNSCHEDULED DNA SYNTHESIS ASSAY OF PROPANIL WITH METABOLIC ACTIVATION

(dpm/ug DNA)

Concentration of Compounds Tested

Propanil (ug/ml) DMN (M)

Sample 0% 0.1 1.0 10 100 1000t 5 x 107

1 98 76 75 76 113 107 595

2 171 67 67 95 73 85 635

3 143 78 73 111 97 105 508

4 119 64 95 76 124 105 487

5 160 63 64 91 104 104 670

6 126 67 65 76 85 89 661
Mean 136 69 73 87 100 99 593

sD 27 6 12 14 19 10 78

SE il 3 5 6 8 4 32

TPrecipitate observed at 1000 ug/ml.
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‘Negative control and compound solvent, 0.5% DMSO.
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