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Abstract - The Frog Embryo Teratogenesis Assay- Xenopus (FETAX) is a 96-h whole
embryo developmental toxicity screening assay that can be used in ecotoxicology and in
detecting mammalian developmental toxicants when an in vitro metabolic activation
system is employed. A standardized American Society for Testing and Materials
(ASTM) guide for the conduct of FETAX has been published along with a companion
atlas that helps in embryo staging and identifying malformations. As part of the ASTM
process, a three phase interlaboratory validation study was undertaken to evaluate the
repeatability and reliability of FETAX. Seven different laboratories participated in the
study. In Phase I, FETAX proved to be more repeatable and reliable than many other
bioassays. However, some excessive variation was observed in a few laboratories. Some
of this variation may have been due to an initial lack of experience with the assay by
some technicians. Phase II showed far less intra- and interlaboratory variability than
Phase I. Nonteratogens showed the most consistent results while more variability was
observed for the two teratogens tested. Interlaboratory coefficient of variation values for
all FETAX endpoints ranged from 7.3 to 54.7. Phase III, using coded samples and test
concentration ranges selected by each laboratory showed results similar to Phase I.
Analysis of the causes of variation suggested that some technicians judged malformations
more severely than others and that the ranges of concentrations tested by some of the
Jaboratories varied greatly. A new protocol for selecting concentrations for initial testing
were written to reduce variation from this source. Testing to date suggests that FETAX is
as repeatable and reliable as other standard bioassays.




INTRODUCTION

FETAX (Frog Embryo Teratogenesis Assay- Xenopus) is a 96-h whole embryo
developmental toxicity test that utilizes the embryos of the South African clawed frog,
Xenopus laevis. FETAX was initially designed as an indicator of potential human
developmental health hazards and this has been enhanced by the development of an in
vitro metabolic activation system using Aroclor 1254- and isoniazid-induced rat liver
microsomes. !9 FETAX has undergone extensive validation using single chemicals of
known mammalian developmental toxicity and additional work is currently being

done. 10

FETAX is also applicable to aquatic toxicity assessments and is well suited for
testing complex mixtures such as industrial effluents.}1-14 This amphibian
developmental toxicity test may help in studies designed to discover the reasons for the
reported world-wide disappearance of amphibians even in pristine locations.13,16 This
decline may be due in part to normal _})opulation fluctuations caused by climatological
factors or by anthropogenic factors.l7 However, in at least one case, frog eggs failed to
develop in pond water but developed normally when moved to the laboratory.18 Tt is,
therefore, possible that some decline may be due to chemical pollution and FETAX may
be used to investigate the extent and causes of the decline. ‘

An American Society for Testing and Materials New Standard Guide for the
conduct of FETAX was published along with a companion Atlas of Abnormalities that
helps in embryo staging and identifying malformations.19-20 As part of the ASTM
process, an interlaboratory validation study (ILS) was undertaken to determine the
repeatability and reliability of FETAX. A three phase experimental plan with seven
participants was designed. Phase I was a training and protocol evaluation phase in which
the identity of the three test materials was known. Because they had been previously
tested in FETAX, the same concentrations needed to establish the 96-h LC50 and EC50
(malformation) were used by all laboratories. Phase I 21 showed that proper technician
training was important in providing repeatable and reliable data. Based on Phase I
results the following protocol modifications were necessary: 1) a 10% malformation rate
in FETAX solution controls is acceptable, instead of 7% as specified in the ASTM Guide,
2) achange from separately pipetting toxicant and diluent directly into dishes to a
procedure where toxicant and diluent are mixed in 25 ml volumes in 50 ml flasks prior to
aliquoting into dishes and, 3) the elimination of 6-aminonicotinamide as the positive
control. Phase I results in terms of variability and correspondence to historical data were
very good with only occasional high variation observed in some laboratories. Phase I
was designed to be similar to Phase I except that the identity of the test materials was not




known 22. All technicians had greater experience in Phase II than in Phase I and the
nature of the test compounds may have played a role in the results obtained. Phase II
showed far less intra- and interlaboratory variability than Phase I. Nonteratogens showed
the most consistent results while more variability was observed for the two teratogens
tested. Interlaboratory coefficient of variation values for all FETAX endpoints ranged
from 7.3 to 54.7%. The most variable endpoint was the MCIG and the least variable was
the LCS50. Phase III, reported here, was designed to test FETAX using six test
compounds not previously tested in FETAX in a blind testing format with each laboratory
responsible for determining the concentrations to be tested. The in vitro metabolic
activation system for FETAX was not employed in either Phases I, II or IIL




MATERIALS AND METHODS

Interlaboratory Study Organization

Each laboratory participating in this interlaboratory study included a principal
investigator and, with the exception of Dr. Doug Dawson, one or two primary
technicians. At least six different laboratories tested each compound in the study. Each
laboratory utilized one technician with the exception of one laboratory which utilized two
independent technicians. For ease of discussion, we will refer to seven laboratories being
used in total. The technicians performed FETAX while the principal investigators
compiled and reported the data to a central coordinator. The experimental results were
screened by the coordinator to see that they complied with the standard protocol
established in the ASTM Standard Guide 19 as well as the modifications made to the
standard protocol following Phase I.

Interlaboratory Study Phase III Procedure

Tests were performed as specified in the ASTM Standard Guide 19. All
technicians generated their own concentration ranges based on range-finding studies as
outlined in the Standard Guide!2. Technicians did not know which chemical they were
testing as all samples were coded. Phase I modifications were used as previously
mentioned 21.

Samples of test solutions were retained from selected concentrations and were
frozen in specially supplied borosilicate glass tubes with Teflon-lined lids (Fisher®,
Dallas, TX). At the end of the experiment, the samples from each laboratory were
shipped on dry ice to Dr. Bantle's laboratory for concentration analysis in the event that
the cause of excess variability had to be identified. Embryos preserved in 3% v/v
formalin were stored in glass scintillation vials (RPI®, Elkhart, IN) and were available to
be sent to Dr. Bantle's laboratory for verification of results when necessary.




Assay Procedure

Xenopus culture, breeding procedures, and egg sorting were described previously
in the ASTM Standard Guide 19 and the Atlas of Abnormalities 20, Adult Xenopus
laevis frogs were obtained from Xenopus I (Ann Arbor, Michigan).

Test Compounds

Chemicals tested in Phase III were monosodium glutamate (CAS # 6106-04-3),
ascorbic acid (CAS # 50-81-7), B-aminopropionitrile (CAS # 2079-89-2), sodium
acetate (CAS # 6131-90-4), sodium arsenate (CAS # 10048-95-0), and copper sulfate
(CAS # 7758-99-8). The chemicals were purchased from Sigma Chemical Co. (St.
Louis, MO) in bulk quantities from the same lot. One technician individually weighed
the compounds using a calibrated analytical balance. The amount was then placed in 100
ml serum vials (Fisher) and capped with rubber septa and sealed with aluminum lids.
Each vial contained enough material to prepare test solutions for each 24-h interval of the
experiment; four vials were needed for each test. The chemicals were sent to a
coordinator who coded the samples and then shipped enough chemical to each laboratory
for three definitive concentration-response experiments. Instructions shipped with each
chemical included: 1) the stock concentration, 2) concentrations from which to take
samples for chemical analysis, and 3) a Material Safety Data Sheet, available for use in an
emergency, sealed in an envelope to prevent disclosure of the identity of the substance.

Data Analysis

Probit analysis, using the method of Litchfield-Wilcoxon 23 was used to
determine the 96-h LC50 (median lethal concentration), 96-h EC50 (concentration
inducing malformations in 50% of the surviving embryos), and 95% percent confidence
intervals. When the homogeneity test failed, either the trimmed Spearman-Karber 24 or
EPA probit method was used instead of the Litchfield-Wilcoxon probit analysis.
Teratogenic hazard was determined using a Teratogenic Index [TI=LC50/EC50
(malformation)]. Head-tail length (growth) was measured using an IBM-compatible
computer equipped with digitizing software (eg. J andel Scientific®, Corte Madera, CA).
For each test, the Minimum Concentration to Inhibit Growth (MCIG) was calculated
using the t-Test for grouped observations (p<0.05).




The coefficient of variation (CV) values for the 96-h LC50, EC50, TT and
MCIG was calculated according to Steel and Torrie 25, Analysis of the data was also
carried out using ASTM E691-87 (Interlaboratory Study) software and methods 26,




BODY

RESULTS
Monosodium Glutamate

Three complete concentration-response tests (replicates) were performed by each
laboratory. The 96-h LC50, 96-h EC50, and MCIG were determined for each replicate.
All laboratories reported data except for Laboratory 3 which had difficulty in obtaining
data for this compound. Monosodium glutamate often permitted the growth of
microorganisms which increased variability. Intralaboratory CV values for the 96-h
LC50 ranged from 2.9 to 54% and individual LC50 values ranged from a low of 0.48 to a
high of 16.44 mg/ml (Table 1). The 96-h EC50 intralaboratory CV values ranged from
7 4 to 84.3%. Individual EC50 values ranged from 0.08 to 13.96 mg/ml and mean TI
values ranged from 1.2 to 15.4, but the intralaboratory CV values for the mean TI were
from 8.2 to 449.2%. The intralaboratory CVs for the MCIG ranged from 0 to 117 .9% and
the mean MCIG values ranged from 0.38 to 7.67 mg/ml.

Fig. 1 shows a graphic analysis using ASTM methodology 26, Intralaboratory
variability (repeatability) was given by the k values (Fig. 1A). The k value is the
intralaboratory consistency statistic found by dividing the cell standard deviation for one
laboratory by the repeatability standard deviation of the material 26, The repeatability
standard is calculated by dividing the sum of the squared cell standard deviations by the
number of laboratories. The ASTM software 26 generates a value for the limits of
variability which is represented by a solid horizontal line(s) in each figure. Only values
above the solid horizontal line on the figure were considered to have deviated excessively
and only Laboratory 1 showed excessively high variation for the MCIG. The h values
presented in Fig. 1B shows the interlaboratory variation (reliability). The h value is the
interlaboratory consistency statistic found by dividing the cell deviation (i.e., the
deviation of the cell average from the average of the cell averages) divided by the
standard deviation of the cell averages 26, All interlaboratory measurements were well
within acceptable limits (solid horizontal lines on Fig. 1B).

Ascorbic Acid

Laboratory 6 experienced a pH problem with this compound and elected to
discontinue testing since its participation was voluntary and uncompensated at this time.
Intralaboratory CV values for the 96-h LC50 ranged from 4.6 t0 39.5% and individual
LC50 values ranged from a low of 1.06 to a high of 16.88 mg/ml (Table 2). The 96-h




EC50 CV values ranged from 2.4 to 14.1%. Individual EC50 values ranged from 0.70 to
13.68 mg/ml and mean TI values ranged from 1.0 to 2.5, while the intralaboratory CV
values for the mean TI were from 1.5 to 31.5%. The intralaboratory CVs for the MCIG
ranged from 5.7 to 35.4% and the mean MCIG values ranged from 0.37 to 14.67 mg/ml.

Figure 2 shows the ASTM graphic analysis method for ascorbic acid20.
Intralaboratory variability was given by the k values (Fig. 2A). None of the values were
above the solid horizontal line and were not considered to have deviated excessively.
The h values presented in Fig. 2B show the interlaboratory variation. In this case, none
of the laboratories exceeded the limits of allowable variation (solid horizontal line) 26,

B-Aminopropionitrile

Intralaboratory CV values for the 96-h LC50 ranged from 7.0 to 112.8% and
individual LCS0 values ranged from a low of 2.9 to a high of 105.0 mg/L (Table 3). The
96-h EC50 CV values ranged from 5.2 to 66.2%. Individual EC50 values ranged from
0.04 to 2.22 mg/L and mean TI values ranged from 4.5 to 1221.0, while the
intralaboratory CV values for the mean TI were from 12.2 to 213.6%. The
intralaboratory CVs for the MCIG ranged from 14.1 to 86.9% and the mean MCIG
values ranged from 0.08 to 11.73 mg/L. .

Fig. 3 shows the ASTM graphic analysis method for B-Aminopropionitrile.
Intralaboratory variability indicated by the k values in Fig 3A showed excess variation for
the TI (Laboratory 1), the MCIG (Laboratory 2) and the EC50 (malformation)
(Laboratory 4). The h values presented in Fig. 3B shows the interlaboratory variation.
Laboratory 1 exceeded the ASTM variation limit 26 for the TI while Laboratory 2
exceeded the limit for the MCIG.

Sodium Acetate

Intralaboratory CV values for the 96-h LC50 ranged from 2.2 to 19.5% and
individual LC50 values ranged from a low of 5.36 to a high of 12.32 mg/ml (Table 4).
The 96-h EC50 CV values ranged from 4.8 to 33.8%. Individual EC50 values ranged
from 1.08 to 9.23 mg/ml and mean TI values ranged from 0.9 to 7.5, while the
intralaboratory CV values for the mean TI were from 3.3 to 44.8%. The intralaboratory
CVs for the MCIG ranged from 0 to 84.1% and the mean MCIG values ranged from 0.5

to 9.33 mg/ml.

Fig. 4 shows the ASTM graphic analysis method for sodium acetate 20.
Intralaboratory variability indicated by the k values showed that variation was acceptable




(Fig 4A). The h values presented in Fig 4B show that none of the laboratories had
variation exceeding the ASTM variation limits (solid horizontal lines) 26,

Sodium Arsenate

Laboratory 4 withdrew from the project after losing critical staff. Laboratory 6
provided the data for the six laboratory minimum required by the ASTM software.
Intralaboratory CV values for the 96-h LC50 ranged from 6.6 to only 22.0 % and
individual LC50 values ranged from a low of 1.53 to a high of 3.65 mg/ml (Table 5). The
96-h EC50 CV values ranged from 9.9 to 38.1%. Individual EC50 values ranged from
0.21 to 2.01 mg/ml and mean TI values ranged from 1.4 to 7.0, while the intralaboratory
CV values for the mean TI were from 9.8 to 47.3%. The intralaboratory CVs for the
MCIG ranged from O to 82.7% and the mean MCIG values ranged from 0.47 to 1.5

mg/ml.

Fig. 5 shows the ASTM graphic analysis method for sodium arsenate 20.
Intralaboratory variability indicated by the k values showed that variation was acceptable
(Fig 5A). The h values presented in Fig 5B show that none of the laboratories had
variation exceeding the ASTM variation limits (solid horizontal lines) although the

MCIG for laboratory 7 was on the limit line.

Copper Sulfate

Intralaboratory CV values for the 96-h LC50 ranged from 5.1 to 32.8% and
individual LC50 values ranged from a low of 0.29 to a high of 2.74 mg/L (Table 6). The
96-h EC50 CV values ranged from 2.7 to 74.5%. Individual EC50 values ranged from
0.08 to 3.95 mg/L and mean TI values ranged from 0.8 to 5.6, while the intralaboratory
CV values for the mean TI were from 3.4 to 57.5%. The intralaboratory CVs for the
MCIG ranged from 12.9 to 84.1% and the mean MCIG values ranged from 0.04 to 0.92

mg/L.

The ASTM graphic analysis method for copper sulfate is shown in Fig. 6 26,
Intralaboratory variability indicated by the k values showed that variation was generally
acceptable except for the EC50 (maiformation) for laboratory 5 which exceeded the limit
considerably (Fig 6A). The h values presented in Fig 6B show that none of the
laboratories had variation exceeding the ASTM variation limits (solid horizontal

lines) 26,




Interlaboratory Variability as Determined by CV Values

Table 7. shows interlaboratory summary results for all six test compounds. CV
values above 75% were considered somewhat high while values above 150% were
considered excessive based on bioassay results reported by Parkhurst et al. 27,
Interlaboratory CV values were very good except for monosodium glutamate (84.5% and
B-aminopropionitrile (108.2%). For the EC50 (malformation), three of the six test
compounds produced somewhat high results (monosodium glutamate- 134.9%, -
aminopropionitrile-85.1% and copper sulfate- 11 1.4%). Except for ascorbic acid, most of
the values for the TI were either high or excessive. CV values for the MCIG were better
with values for ascorbic acid, sodium acetate and sodium arsenate better within

reasonable limits (Table 7).

10




CONCLUSIONS

Monosodium Glutamate

Monosodium glutamate has not been previously tested in FETAX. Previous
reports suggest little developmental toxicity attributable to monosodium glutamate
administered as a brief treatment in mice28. Monosodium glutamate was typical of
compounds with low developmental toxicity tested in the FETAX ILS in that overall
variation was fairly low for this study. This was similar to Phase II findings22. The
chief cause of the observed interlaboratory variation was Laboratory 5 which reported
very low LC50 (Laboratory mean 0.56 mg/ml) and EC50 (malformation) (Laboratory
mean 0.24 mg/ml) values while Laboratory 6 reported LC50 and EC50 (malformation)
values of 15.96 and 12.96 mg/ml, respectively. The interlaboratory means were 6.52 and
3.43, respectively. A greater problem was that the mean laboratory TI ranged from a low
of 1.19 which indicated little teratogenic hazard to a high of 15.4 which suggested strong
teratogenic hazard. The intralaboratory variation was quite low suggesting other factors
were affecting interlaboratory variability. There were some reports of bacterial
contamination when this compound was tested. Some test compounds permit or even
support the growth of microbial organisms which can then affect test results. Antibiotic
treatments were avoided in this study but may be used as long as suitable controls are
used to account for possible interactions19. Laboratory 3 was unable to successfully test '
this compound, perhaps because of contamination.

Ascorbic Acid

Previous FETAX tests with ascorbic acid indicated LC50, EC50 (malformation)
and MCIG values of 19.7, 12.13 and 10 mg/ml. The TI was 1.62. Table 7 shows that the
six laboratories that tested ascorbic acid in the ILS study had interlaboratory mean values
of 10.70, 7.61 and 6.28 mg/ml, respectively, for the LC50, EC50 (malformation) and
MCIG. The TI was 1.4. The lot numbers of ascorbic acid were different between the
trials and the ILS numbers were reduced by Laboratory 4 who reported very low values
for the LC50, EC50 (malformation) and MCIG endpoints (Table 2). The reason for these
low values is unknown. Interestingly, the resultant TI was not greatly different from the
other laboratories. On the whole, results were judged to be very good. Ascorbic acid
was considered to pose little developmental hazard and this was confirmed in this study.
The relationship of these tests results to the mammalian literature has already been

discussed?®.
B-Aminopropionitrile

This chemical has not been previously tested in FETAX although the mammalian
literature indicates that it is a lathrygen in rats (30,31). Results from this study seem to
confirm this as a TI value of 55.3 was reported (Table 7). The LC50, EC50
(malformation) and MCIG values were 34.76, 0.63 and 2.11 mg/L, respectively. Once
again, there was a fairly significant range observed between laboratories, especially for

11




the LC50 (Table 3). For example. Laboratories 1 and 7 reported values near 80 mg/L,
while Laboratories 3, 5 and 6 reported values at least 10 fold lower. Interestingly, the
EC50 (malformation) endpoint was less variable and these differences caused great

variability in the TI as seen in the high interlaboratory CV value of 991.6% (Table 7).

Sodium Acetate

Sodium acetate has been previously tested in FETAX but the exposure period was
for 5 days instead of the standard four and, therefore, the data was not directly
comparable to this study. The five day exposure data was 4.2, 3.3 and 2.5 mg/ml for the
LC50, EC50 (malformation) and MCIG, respectively (32). The TI was 1.3. Predictably,
the results of the four day exposure study was higher at 9.26, 5.00 and 4.48 mg/ml for the
LC50, EC50 (malformation) and MCIG, respectively (Table 7). The TI was 1.9 which
indicated a modest degree of teratogenic hazard. The interlaboratory variability for the
LC50 and EC50 (malformation) was within acceptable ranges but the CV for the TI was
high (Table 7). The CV values for TIs tended to be higher because the LC50 is divided
by the EC50 (malformation) thereby causing a multiplication effect on the resultant CV

values for the T1.

Sodium Arsenate

Sodium arsenate has not been previously tested in FETAX. This study found that
the LC50, EC50 (malformation) and MCIG were 2.30, 0.97 and 1.11 mg/ml, respectively
(Table 7). The TI was 2.4 and indicated modest teratogenic activity. Malformations were
moderate to severe in nature. Interlaboratory variability was generally low with this
compound except for the TI again (Table 7). Between laboratories the EC50
(malformation) proved considerably more variable than the LC50.

Mammalian studies indicated some teratogenicity in rodents such as mice 33,
hamsters 34 and rats 35. The FETAX studies reported here indicate less developmental
hazard due to arsenate than the mammalian studies. Limited human studies of accidental
exposures did not detect human developmental toxicity.

Copper Sulfate

Fort et al., 30 tested copper sulfate in FETAX. They found that the
mean LC50, EC50 (malformation) and MCIG were 0.94, 0.81 and 0.75 mg/L,
respectively. The TI was only 1.15 which indicated little developmental hazard. Data
from this study showed excellent correspondence to the historical data as the values were
1.23, 0.83 and 0.35 mg/L and the TI was 1.5 (Table 7). Most of the laboratories reported
consistent results but the mean laboratory TI values ranged from 0.8 to 5.58.

The effects of copper on mammalian development has been reported by Everson
et al. 37 and Kalter 38. Some effects on neural tissue are reported but copper is not
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considered a strong teratogen. The main effects are embryotoxicity and FETAX confirms
this.

Endpoint Variability

Table 8 shows that the LC50 was the least variable endpoint based on comparison of CV
values in five of six tests. The MCIG was the most variable in three of six tests. These
results were not surprising because the concentration ranges were designed to define the
LC50 and EC50 values and the LCS0 is the more objective endpoint compared to the

EC50.

Sources of Variation

In analyzing the results of this study and Phases I and II, it became apparent that at
least one technician typically judged malformations more harshly than any other
throughout the four years of testing. This pattern was not repeated for the LC50
estimation. This occurred even though there was extensive technician training and
practical experience. Another technician, reported high EC50 (malformation) and LC50
values in two of the three phases and was second highest in the third Phase. This may
have been due to problems in sample dilution because the LC50 tracked the EC50 in this

Laboratory.

The chief difference between Phase II which yielded outstanding results and Phase
TIT which provide good but far more variable results was the ability of participants to
choose their own test concentrations. Analysis of the concentrations selected by
participants revealed that some selected very narrow ranges of close steps between
concentrations while other selected far broader ranges. Different toxicants yielded
concentration-response curves with different slopes and this seemed to have an effect on -
results depending on the concentrations selected. In an effort to standardize the selection
of test concentration yet still allow each laboratory to select their own concentration the
following protocol was written. While complicating the procedure, it seems to be
yielding better results at this stage of the study. Further tests are now being conducted to
determine whether variability is reduced.

Recommended Protocol for Testing New Compounds Using FETAX

The following sequence is now being followed when testing a new chemical for a
three way round robin test program currently in progress. This procedure will help to
standardize initial-range finding experiments and help reduce some of the variability
found in the present study. The metabolic activation system (MAS) is composed of
Aroclor 1254-induced rat liver microsomes and NADPH generator system-.

13




Initial Range-Finding Test (No MAS used)

The range-finding tests consists of a series of at least seven concentrations that
differ by a factor of ten. This is adequate to delineate the concentration range to establish
the 96-h LC50 and EC50 (malformation)19. Growth inhibition data are not collected
from range-finding tests. Investigators are encouraged to add concentrations whenever
possible to find the best approximation of the LC50 and ECS50. Once the data are
collected from the range-finding tests, the LC50 and EC50 should be estimated using
probit analysis, trimmed Spearman-Karber or the two point method. The two point
method is used when regular statistical programs fail to generate any useful data. It
involves drawing a line from the low response to the high response and the 50% response
concentration is estimated from where the line intercepts the 50% response point. If the
data allows the Litchfield-Wilcoxon test or trimmed Spearman-Karber methods to be
used, then Litchfield-Wilcoxon is used when the data passes homogeneity (Shapiro-
Wilks) and normality (Chi Square) tests and trimmed Spearman-Karber is used when the
data fails these tests. Range-finding tests may bypass the homogeneity requirement here
but not in replicate tests discussed below. The Toxstat version 3.0 program from the
Univ. of Wyoming is used to make homogeneity and normality assessments (Fish
Physiology and Toxicology Laboratory, Dept. of Zoology and Physiology, P.O. Box
3166, University of Wyoming, Laramie, WY, 82071).

Estimation of the unactivated LC50 and EC50 (No MAS used).

This is a one or two step process depending on the nature of the test compound
and the results of the first test in this series. The test is performed using the sliding scale
of concentrations presented in Table 9. The table presents values from 0.001 to 100.
From 0.001 to 0.1 the steps are 0.005. From 0.1 to 1, the steps are 0.05 and from 1 to 10,
the steps (differences between concentrations) are 0.5. Lastly, the steps are 5.0 from
concentration 10 to 100. The value on the table closest to the LC50 is found. Then three
values are chosen immediately below and three values immediately above this point. The
same is performed for the EC50. A test is performed and the data collected. The LC50
and EC50 values with confidence limits are then generated. After the successful
conclusion of this test, a determination is made as to whether a metabolic activation
system should be used in subsequent testing. From the data obtained in above, calculate
the LC5, LC16, LC50, LC84 and LCY5 and the EC5, EC16, EC50, EC84 and EC95. By
determining the above values, the concentrations to be tested in the definitive tests below
are established and the slope of the concentration-response curves are accounted for.
Additional concentrations may be added to ensure obtaining an LC50 and EC50, but the
same concentrations must be used for each replicate (definitive) test.

Replicate (Definitive) Tests (MAS used).
Three tests are then performed with and without MAS each with a separate clutch

of embryos. The ten concentrations determined above are used, with and without MAS.
The unactivated experiments should yield good LC50 and EC50 values. If they do not,
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the tests must be repeated. If the MAS test yields LC50 and EC50 values on the first test
by an acceptable probit analysis method, the results should be reported. If the addition of
MAS alters toxicity such that LC50 and EC50 values can not be determined, then more
range finding is done similar to that for the unactivated tests above until the proper
concentration range for MAS is defined. Tests with and without MAS are then
performed on the same clutch of embryos until three replicate tests are obtained.

Controls to be performed for the initial range finding step and the estimation
of the unactivated LC50 and EC50 (No MAS used).

Note: dishes are plastic unless otherwise noted.

1.) FETAX solution. Use four dishes of 20 embryos each.
2.) FETAX + cosolvent (if required). Use four dishes of 20 embryos each.

Controls to be performed with each replicate (definitive) test:

1.) FETAX/Antibiotics solution. Use four dishes of 20 embryos each.
FETAX/Antibiotics solution is the diluent for all test concentrations.

2.) FETAX/Antibiotics solution + cosolvents if one is used. Use four dishes of 20
embryos each. Refer to ASTM guidel9 on when to use for data comparison.
If a cosolvent is required, then the following controls (except the
cyclophosphamide controls) must contain the cosolvent.

3.) Four mg/ml cyclophosphamide positive controls with MAS. Two dishes of 20
embryos each.

4.) Microsomes alone (no generator) + four mg/ml cyclophosphamide. Two dishes
of 20 embryos each.

5.) Microsomes alone (no generator) + test compound at the LC50 concentration.
2 dishes of 20 embryos each.

6.) Generator system only plus test compound at the LC50 concentration. Two
dishes of 20 embryos each.

7.) MAS alone. Two dishes of 20 embryos each.

Final Conclusions

The results of this study indicated that FETAX is still a repeatable and reliable
assay but that variation due to technician bias in terms of judging malformations and in
selecting test concentrations must be controlled. Bacterial contamination still causes
variability but this can be detected but noting sample turbidity and variation in replicates
of the same concentration. Antibiotics can be used to control contamination but care
must be exercised to account for possible interaction. Variability is generally lower for

nonteratogens than strong teratogens.

15




ACKNOWLEDGMENT

This work was supported by U.S. Army Medical Research and Development Command
Contract ¥DAMD17-91-C-1048. The views, opinions, and/or findings contained in this
article are those of the authors and should not be construed as official Department of the
Army position, policy, or decision, unless so designated by other official documentation.
Citations of commercial organizations and trade names in this report do not constitute an
official Department of the Army endorsement or approval of the products or services of
these organizations. Research was conducted in compliance with the Animal Welfare
Act, and other Federal Statutes and regulations relating to animals and experiments
involving animals and adheres to principles stated in the Guide for Care and Use of
Laboratory Animals, NIH Publication No. 86-23, 1985 edition).

16




REFERENCES

J.N. Dumont, T.W. Schultz, M.V. Buchanan and G.L. Kao, Frog embryo
teratogenesis assay: Xenopus (FETAX) - A short-term assay applicable to
complex environmental mixtures. In Symposium on the Application of Short-
Term Bioassays in the Analysis of Complex Environmental Mixtures III, ed. by
M. D. Waters, S.S. Sandhu, J. Lewtas, L. Claxton, N. Chernoff, and S.
Nesnow, pp. 393-405. Plenum Press, New York (1983).

J. A. Bantle and D. A. Dawson, Uninduced rat liver microsomes as an in vitro
metabolic activation system for the Frog Embryo Teratogenesis Assay-
Xenopus (FETAX). In Aquatic Toxicology and Hazard Assessment, Vol. 10,
ed. by W.J. Adams, G. A. Chapman and W. G. Landis, ASTM STP 971, pp.
316-326. American Society for Testing and Materials, Philadelphia (1988).

J. A. Bantle, D. J. Fort and B. L. James, Identification of developmental
toxicants using the Frog Embryo Teratogenesis Assay-Xenopus (FETAX).

Hydrobiol 188/189, 577-585 (1989).

17




D. A. Dawson, D. J. Fort, G. L. Smith, D. L. Newell and J. A. Bantle,
Evaluation of the developmental toxicity of nicotine and cotinine with Frog
Embryo Teratogenesis Assay: Xenopus (FETAX). Teratogen. Carcinogen.
Mutagen. 8, 329-338 (1988).

D. I. Fort, D. A. Dawson and J. A. Bantle, Development of a metabolic
activation system for the Frog Embryo Teratogenesis Assay: Xenopus
(FETAX). Teratogen. Carcinogen. Mutagen. 8,251-263 (1988).

D. J. Fort and J. A. Bantle, Use of Frog Embryo Teratogenesis Assay -
Xenopus and an exogenous metabolic activation system to evaluate the
developmental toxicity of diphenylhydantoin. F. und. Appl. Toxicol. 14, 720-
733 (1990a).

D. J. Fort and J. A. Bantle, Analysis of the mechanism of isoniazid-induced
developmental toxicity with the Frog Embryo Teratogenesis Assay - Xenopus

(FETAX), Teratogen. Carcinog. Mutagen. 10, 463-476 (1990b).

18




10.

11.

12.

13.

D. ]. Fort, ‘J . R. Rayburn, D. J. DeYoung and J. A. Bantle, Assessing the
efficacy of an Aroclor 1254-induced exogenous metabolic activation system
for FETAX. Drug Chem. Toxicol. 14(1&2), 143-160 (1991).

D.J. Fort, J. R. Réyburn and J. A. Bantle, Evaluation of acetaminophen-
induced developmental toxicity using FETAX, Drug Chem. Toxicol. 15, 329-
350 (1992).

J. A. Bantle, FETAX - A developmental toxicity assay using frog embryos. In:
Fundamentals of Aquatic Toxicology, 2nd ed.. ed. by G. M. Rand and S. R.
Petrocelli, Hemisphere Publishing, New York (1993), In Press.

J. N. Dumont and T. W. Schultz, Effects of coal-gasification sour water on
Xenopus laevis embryos. J. Environ. Sci. Health A1S, 127-138 (1980).

D. A. Dawson, C. A. McCormick and J. A. Bantle, Detection of teratogenic
substances in acidic mine water samples using the Frog Embryo Teratogenesis
Assay-Xenopus(FETAX). J. Appl. Toxicol. 5(4), 234-244 (1985).

D. A. Dawson, E. Stebler, S. A. Burks and J. A. Barnitle, Teratogenicity of

metal contaminated sediment extracts to frog (Xenopus laevis) and fathead

19




14.

15.

16.

17.

minnow (Pimephales promelas) embryos. Environ. Toxicol. Chem. 7(1), 27-
34 (1988).

J. A. Bantle, D. J. Fort and D. A. Dawson, Bridgihg the gap from short-term
teratogenesis assays to human health hazard assessment by understanding
common modes of teratogenic action. In Aquatic Toxicology and Hazard
Assessment, Vol. 12, ed. by W. G. Landis, W. H. Van der Schalie, ASTM STP
1096, pp. 46-58. American Society for Testing and Materials, Philadelphia,
(1989).

D. B. Wake and H. J. Morowitz, Declining amphibian populations-a global
phenomenon, report of a workshop sponsored by the Board on Biology,
National Research Council, held at Irvine, CA, February 19-20, (1990).

D. B. Wake, Declining ampl;ibian populations. Science 253, 860 (1991).

J. H. K. Pechman, D. E. Scott, R. D. Semlitsch, J. P. Caldwell, L. J. Vitt and J.
W. Gibbons, Declining amphibian populations: The problem of separating

human impacts from natural fluctuations. Science 253, 892-895 (1991).

20




18.

19.

20.

21.

22.

Science Briefings, New task force on declining amphibians. Science 253, 509
(1991).

American Society for Testing and Materials, New standard guide for
conducting the Frog Embryo Teratogenesis Assay-Xenopus (FETAX), ASTM
E1439-91, Special Publications Philadelphia, (1991).

J. A. Bantle, J. N. Dumont, R. Finch and G. Linder, Atlas of Abnormalities: A
Guide for the Performance of FETAX. Oklahoma State Publications

Department (1991).

J.A. Bantle, D.T. Burton, D.A. Dawson, J.N. Dumont, R.A. Finch, D.J. Fort,
G. Linder, R.A. Rayburn, D. Buchwalter, M.A. Maurice, and S.D. Turley.
Initial interlaboratory validation study of FETAX: Phase I testing. Journal of

Applied Toxicology, 14(3),213-223 (1994).

J.A. Bantle, D.T. Burton, D.A. Dawson, J.N. Dumont, R.A. Finch, D.J. Fort,
G. Linder, R.A. Rayburn, D. Buchwalter, AM. Gaudet-Hull, M.A. Maurice
and S.D. Turley. Initial interlaboratory validation study of FETAX: Phase II
testing. Environmental Toxicology and Chemistry, 13(10), 1629-1637 (1994).

21




23.

24.

25.

26.

R. J. Tallarida and R. B. Murray, Manual of Pharmacologic Calculations with
Computer Programs. 2nd Edn, Springer-Verlag, New York (1987).

M. A. Hamilton? R. C. Russo and R. V. Thurston, Trimmed Spearman-Karber
method for estimating median lethal concentrations in toxicity bioassays.

Environ. Sci. Tech. 11(7), 714-718 (1977).

G. D. Steel and J. H. Torrie, Principles and Procedures of Statistics: A
Biometrical Approach. 2nd Edn, ed. by C. Napier and J.W. Maisel. McGraw-
Hall Book Company, New York (1980).

American Society for Testing and Materials, Standard Practice for
Conducting an Interlaboratory Study to Determine the Precision of a Test

Method, ASTM E691-87, Annual book of ASTM standards, 14.02, 419-438,

Philadelphia (1988).

22




27.

28.

29.

30.

B. R. Parkhurst, W. Warren-Hicks and L. E. Noel, Performance characteristics
of effluent toxicity tests: Summarization and evaluation of data. Envir.

Toxicol. Chem. 2, 771-791 (1992).

U. Murakami and M. Inouye, Brain lesions in the mouse fetus caused by

maternal administration of monosodium glutamate. Congental Anomalies

11:171-177, 1971.

D.J. DeYoung, J.A. Bantle and D.J. Fort, Developmental toxicity of ascorbic
acid, sodium selenate, coumarin, serotonin, and 13-cis retinoic acid tested in

FETAX. Drug and Chemical Toxicology, 14,127-141 (1991).

F.W. Stamler, Reproduction in rats fed lathrus peas or aminonitriles. Proc.

Soc. Exp. Biol. Med. 90: 294-298 (1955).

23




31

32.

33.

34,

35.

Al Steffai(, A.C. Verrusio and C.A. Watkins, Cleft palate in rodents after
maternal treatment with various lathyrogenic agents. Teratology 5: 33-40
(1972).

D.J Deyoung, M.A. Hull and J.A. Bantle, Differences in sensitivity to
developmental toxicants as seen in Xenopus and Pimephales embryos.

Bulletin of Environmental Contamination and Toxicology, Submitted (1995).

M.N. Baxley, R.D. Hood, G.C. Vedel, W.P. Harrison, and G.M. Szezech,
Prenatal toxicity of orally administered sodium arsenate in Mice. Bulletin of

Environmental Contamination and Toxicology, 26:749-756, (1981).

A.R. Beaudoin, Teratogenicity of sodium arsenate in rats. Teratology 10:

153-158, (1974).

V.H. Ferm, A. Saxon and B.M. Smith, The teratogenic profile of sodium

arsenate in the golden hamster. Arch. Environ. Health 22: 557-560, (1971).

24




36.

37.

38.

D.J. Fort, E.L. Stover and J.A. Bantle, Integrated ecological hazard assessment
of waste site soil extracts using FETAX and short-term fathead minnow
teratogenesis assay, Environmental Toxicology and Risk Assessment:
Transboundary Issues in Pollution- Air, Surface, and Groundwater: Fourth
Volume, ASTM STP 1262, T. W. LaPoint, E.E. Little, E.T. Price, Eds.,

American society for Testing and Materials, Philadelphia, (1995)- In Press.

R.L. Brinster and P.C. Cross, Effect of copper on the preimplanation mouse

embryo. Nature 238, 398-399, (1972).

F.J. DiCarlo, Syndromes of of cardiovascular malformations induced by

copper citrate in hamsters. Teratology. 21, 89-101, (1980).

25




“(IMOID NQIYU] O} UORRAUSIUO)) WAWIUIN=OIDN¢
-K1012208] YoES 10§ 0T UBSIA 941 £q ST Uesyl aU1 Sutprap Aq pate[nofes xapu] ouagojela], UedN=L1Ly

“UONELE A JO JUSIOYI0D=ADY

09 66'S 169 €

[x4s L9°L oL €1l (A L 61°S L9°s 08 L19 59 [4
001 06't Ly'S I

L LTel sl €

000 0L L 8 1 Vi 96Tl 96°tl 6C 96'S1 o1 [4
'L 99°11 0191 I

0 970 1294 €

LS wo S0 (4] €7 L6 Y0 120 yel 960 8v'0 [4
0 970 99°0 [

S0 810 6L0 €

£'ee 8¢°0 £0 (4124 L1 £v8 $9°0 6¢1 ¥1e L0'1 LO1 [4
- 800 ce'l 1

) £

[4

1

£0 680 050l €

6°LTIT 0s'1 £0 S84 VL §0cC w01 980 9Pt 9¢°L Si'y C
oy (4! w8 I

S0 690 89°¢l €

1’011 06t ¢l £6C yel 9°9¢ 160 LEO ovs 08’L 122 [4
001 90 LOY 1
(%) (quBur) (/) (%) (%) (uidw) () (%) (i) (qus/Bu) (O]

AD OIDIN ¢OIDIN AD 1L AD 0s0d  0SOd 1AD 0SDT 0sD1 deondey Arojeroqe]
OO  UB 1L ued]y  0SDd U 0sD)T U=

|

-3]eUIE)N[S) WNIPOSOUOA] 10] Apn)§ A10jeI0qEIa3U] 3} JO SHNSAY °I dqEL

26



“IMOID) NQIYU] 0} UOHEBRUSOUOD) WNWIMIN=DIDIN¢
-K101810qR] YoBS 10§ (ST UEsy 3 AQ ST UESA 31 SUIpIAIp AQ paIe[no[ed xapuf J1us80oeIa], UBSIN=LL,

“UONRUEA JO WAIA0D=ADy

o€l 89°¢l 9¢1 €
S8 L] 091 Sl o1 09 €0¢l LPET €L 19€1 9Tl 4
0°S1 Y611 0zl I L
€
z
I 9
08 SEL ST01 €
LS €€'8 08 9¢ €1 9T £VL 69°L 9P 166 1201 r4
06 YL 976 1 S
S0 0L0 901 €
LSt LEO €0 0 £ ST 9L yL0 0L0 S'6€ 781 19'1 A
€0 780 8LT I 14
oY 6V 11 ) 00'ZI ¢
€8T €€ oY 671 €1 ¥z 0911 6611 6€l €8¥1 8891 ré
07 €C11 19°61 1 €
0 LIS 11°51 €
ass L9C 0T S1€ 1'e L'zl 629 699 87T 90°€1 8'8 4
07 00°L 1761 I r4
001 8Y'L 16¢1 €
€8¢ £€'8 001 891 L1 Il 099 1€°6 S6C 86°01 86'9 z
0 0L Y011 I I
(%) (u@m (upw) (%) (%) Qupm)  (upw) (%) (quidur)  (quydur) ()
AD 9IDIN ¢DOIDIN  AD ZIL AD 0sOd  0sDd IAD 0SDT 0SDT1 9weoiday Aiojesoqe]
OIDIN U 1L ued]Al  0SOA Uy 0SO1 uedy

*pPIIVY 21qI02SY 10J ApM)S A10jBI0qRLIIU] YY) JO SHNSIY T dqe],

27

Il BN I N T B B WS B B BN B B B B bE B B .




“IMOID NQIYU] 01 UONEIUIIUOY) WNWIIN=DIDN¢
*K101810qE] YOT2 10§ 0§D UBIA 3y AQ 0SDT UBI 3! Suipiatp Aq pajenojes xapu] oluadoleIa], uedN=11;
"UONBLIEA JO JUAIYJI0D=ADy

050 060 0056 €
v'SE L90 050 80¢ TTL L1l L0 0zl 9'81 00LL  00'9L 4
00’1 011 0009 I L
S€0 L1°0 oL's £
0rs 00 S1°0 90T 1ov 811 070 70 0L €6°L ov'L 4
010 120 oLL I 9
00’1 vL0 0S¥ €
¥'6E €€100°0 00 rAA 'L (A4S 690 990 88 06 oLy 4
00l . . L9°0 05°S I S
010 650 00v €
$65 SH0 SLO°  9€IT ¥'6¢ 799 SIl £9°0 AR €S0y 00501 4
050 T 0921 1 ¥
050 1Al ocy 3
¥'s¢ £€°0 S0 7191 SP 6V £6°0 8T'1 9°¢T AR 06 z
ST0 870 g’ I € ©
N
0001 S1°0 or¢l €
698 gLt 00T 60¢ 6'L6 6'LS 00 SS°0 998 €V6T  OV'S9 r4
0z0 1200 056 1 ré
010 ¥0°0 00'66 €
I'vl 800 800 L'8S 0122l $'sT LOO 800 ¥0€ LE6L  OV'SP [4
800 LOO 0L'€6 1 1
(%) (1/3w) (1/3m) (%) (%) (1/3w) (1/3w) (%) 1Awy (1/5w) ®
AD OIDIN  ¢DIDIN AD ZIL AD 0SD1 0S0d AD  0SDT  0SD1 edndey  Asojeroqer]
OIDIN U IL ued]A  0SOd ued]y 0SO1T  ued|y .

-sppuoidoxdourure-g 10j Apm§ A10jeI0qELINU] Y} JO SHNSAY "€ dqEL




. “YIMOID NGIYU] 01 UOHENUIDUOY) WAUNUTN=DID N
-K101210qR] Yora 10§ 05T UBSIAL 9 Aq 0SDT UBSI 3U) Sutptatp Aq paje[ndfes xapu] lua3dolesd L, UeIN=LL7
"UONEBLR A JO JUSIDIJ30D=AD¢

0ST 80'1 'S €
I'v8 0S°€ 0S'L LT vy 9°0€ v9'1 0€T S61 €TL €L z
050 Sl 168 I L
oL 178 9611 €
991 L9’s 0'S 6'S A 8P vL'8 €T°6 Tt 6611 89711 z
0¢ LL'8 [4¥4! I 9
oL 1€9 ws €
1’9 LyL 08 €€ 60 €11 0S'L 97’8 €€l So'L Ly'L z
08 T6'L 9L'L I S
o€ 759 9L €
996 L9t 0T €8 91 €01 (AN 799 vLl e 766 z
01 €T°S 69°11 I 14
06 888 ) 90Tl €
I's €€°6 06 9'LT 91 L1z 7L v9'L Ty 6911 0011 (4
001 s 0021 I € o
N
S0 AN 7901 €
00 0S°0 S0 6'TT SL I'Le SP'1 811 €T 9601  LO'TI z
S0 10T 0T'11 I [/
0C LE'E 9¢'S €
0TL 00°€ 09 8y 9T 8'€e LET 71 901 179 0€'9 [/
0’1 (AN 969 I I
(%) (wEw  (upw) (%) %) Qupw), (ugw) (%)  Qupdw) (/) W |
AD DD ¢OIDW  AD 7L AD  0sDF  0SDE  fAD 0D 0sD1 dwondey Aiojeoqe] |
DD UBIA 1L uedly  QSOA  UeIN 0SOT  UEN

*3)B)30Y WNIpos 10j ApMmS A10jeI0qRIAU] 3Y) JO S}NSAY “p dqeL




“YIMOID NQIYU] 01 UONBNUIIUOD WNWIIN=OIDW¢

-£101210GE] YoLa 10§ OSDT UBAN oY1 AQ 0SDT UBSIAl 911 BulpIAlp Aq paie[na[ed Xapu] swadoera], ueaN=117

‘UOTIBLIE A JO WURIOYJI0D=AD

001 90 0ce £
'Ly 0s'1 0S¢ 6¢l (U4 981 Y 950 99 80C 91°¢C C
00'1 6£°0 681 I L
001 o'l L6'1 12
00 001 00'1 86 ¥l 66 9Ll o'l 143 44 0S¢ C
001 107 68°C I 9
0s'T 80°1 861 £
00 0s'1 0s'1 001 91 6'v1 8C'1 122! 'yl L0T Lyt C
05’1 . €Tl LL'T ! S
€
[4
1 4
001 1071 ¥9'C ¢
(A4 LTl 001 Ly ¢l 1'LT or'l 16’1 0cC L0C £0C C
0s'1 LTl €61 I €
001 §To 6LT €
00 00'1 00'1 L'8¢ oL vie evo St 9¥1 €0t o't [4
001 65°0 €9°C I [4
001 00 L8] €
L8 Lyo (UNY £'6¢ 1Y 1'8¢ oro 170 6Vl 60T L8] [4
0e0 860 1 X4 I 1
(%) (uim) () (%) (%) (u/Bun) — Qui/du) (%) (uAw)  (u/sw) W
AD OIDIN  ¢DIDN AD 7L AD 0sOd 0504 1AD 0SO1 0sD1 awoydey  Arojeroqe]
DIDIN  UedN IL U] 0504 UBIA] 0SDT UBA :

*3JBUASTY WNIPOS J0j ApM)S A10)EI0qE[IU] Y} JO SHNSAY S AqEL

30




. “Yimoin Nqiyuy o1 uoNeINuUldUoD) E:EEMEHUHUEm
-K1o1R10G®R] Yor2 10] 06T UBsy Y1 Aq 0SDT UBIN 3P Suipiap £q pate[nojed xapuj dtusdolera], ues=] 17
uonELE A JO WUAYFIOD=AD}
050 260 0cc €
8'1¢ €evo 0€0 9'9¢ 8’1 L'yt o1l 680 791 £6'1 60T [4
050 8’1 6’1 1 L
01'0 080 €60 €
A3 070 §C0 Ve 'l LT 6L0 9L0 s 830 80 [4
S0 180 880 I 9
001 S6'¢ vL'T €
6'Cl 260 00’1 9Pt 80 1'9¢ 89°C 19'1 861 LYe L0T (4
SLO e oLt I S
800 34V 860 €
I'¥8 00 £00 SLS €T SyL 0T0 o 8°9¢ 90 0s°0 [4
100 800 670 I 4
100 950 ’ 60 €
VIS ¥0°0 S00 08 61 8'6C Svo €0 961 S8'0 990 (4
S00 - €60 I € -
0T0 o 680 £
492 LT0 o0 S0l 8¢ 06l 070 14V 6'¢l LLO 6L0 [4
070 c1o £9°0 I (4
090 €0 L4 €
0'ce LSO or'o L4%% 96 Ll 870 1T0 8¢ 9¢'1 syl [4
oLo 0 001 1 1
(%) (Aw) (1Aw) (%) %) (Aw (1AW (%) (Aw) (78w W
AD OIDIN ¢DIDIN AD AL AD 0sOd  0sDd 1AD 0SOT 01 awonday  ALrojeroqe]
OIDIN  UBA 1L uedjAl  0SDd  UBIN 0SD1  UeBIN
-3jejng 1addo)) 10y Apmg A10jeI0qRLIU] YY) JO SYNSAY °9 I[qEL
; I EE N R N BE B I B E B B Dm B BN EE T O EBE e




-pauodai satiojeIoqe| Xis ATuQ ¢
“YIMOID) JIQIYU] 0} UOHEIIUIOUOY) WNUIUIN=OIDN},

*SoLI0JeI0qR] [[8 10§ 0SOH Ueaul o) Aq (0SDT wesw ay3 SUIpIAIp Aq pale[no[ed Xapu] o1uagoleIa ], UBAN=]L¢

"uonBLIE A JO JUAIOF0D=AD;
/8w a1e yorym sjeyins Joddoo pue spnuordordourure-¢ 1deoxs [w/Sur a1e sanjea [V y

TL8 ce0 €L ST AN €8°0 9'4S €Tl aeyIng 1oddo)
Sy 8! 80Tl v'T L'6S L60 L1 0€'C JJeUASIY WNIPOS
YL 8y  8CEl 6'1 65 00°S 9T 976 918100V WINIPOS
1192 11'c 9166 €SS 168 €90 TS8OI  9LVE spruordoxdourury -
8L 879 €9 vl 0°¢s 19°L Svr 0LOl ¢PIOY J1QI00SY
8'86 sLe €8I 6'1 6vEl €v'e Ct8 769  PIPWEIN[D WNIPOSOUOIN
(%) (%) (%) (%)
AD  OIDIN  AD ¢LL AD  [0SDH  AD 108D [edruiay)
OIDIN  UBd\ IL U 0SDA  UBN  0SDT  UBN

ApmS AxojRIOqRLIJUY Y} JO SINSAY °L dqBL,

32




Table 8. Comparison of the Phase III Interlaboratory Variability of FETAX
Endpoints Based on CV Values.

Compound Least Variable Mid-Range  Most Variable
Monosodium Glutamate LC50 MCIG EC50
Ascorbic Acid LC50 EC50 MCIG
B-Aminopropionitrile EC50 LC50 MCIG
Sodium Acetate LC50 EC50 MCIG
Sodium Arsenate LC50 MCIG EC50
Copper Sulfate LC50 MCIG EC50




Table 9. Concentration Series to be Used in the First Round of Testing.

Low Series Medium Series High Series
0.001 0.10 20
0.005 0.15 25
0.010 0.20 30
0.015 0.25 40
0.020 0.30 45
0.025 0.35 50
0.030 0.40 55
0.035 045 60
0.040 0.50 65
0.045 0.55 70
0.050 0.60 75
0.055 0.65 80
0.060 0.70 85
0.065 0.75 90
0.070 0.80 95
0.075 0.85 100
0.080 0.90
0.085 0.95
0.090 1.0
0.095 1.5
0.10 2.0
0.15 2.5
0.20 3.0
0.25 35
0.30 4.0
0.35 4.5
0.40 5.0
0.45 5.5
0.50 6.0
0.55 6.5
0.60 7.0
0.65 7.5
0.70 8.0
0.75 8.5
0.80 9.0
0.85 9.5
0.90 10
0.95 15
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FIGURE LEGENDS

Figure 1. Intralaboratory k and interlaboratory h values for monosodium glutamate.
( ) acceptable limit of variation. A.k values for intralaboratory variation. B. h

values for interlaboratory variation.

Figure 2. Intralaboratory k and interlaboratory h values for ascorbic acid. ( )
acceptable limit of variation. A.k values for intralaboratory variation. B. h values for

interlaboratory variation.

Figure 3. Intralaboratory k and interlaboratory h values for B-aminopropionitrile.
( ) acceptable limit of variation. A.k values for intralaboratory variation. B. h

values for interlaboratory variation.

Figure 4. Intralaboratory k and interlaboratory h values for sodium acetate. ( )
acceptable limit of variation. A.k values for intralaboratory variation. B. h values for

interlaboratory variation.

Figure 5. Intralaboratory k and interlaboratory h values for sodium arsenate. ( )
acceptable limit of variation. A. k values for intralaboratory variation. B. h values for

interlaboratory variation.

Figure 6. Intralaboratory k and interlaboratory h values for copper sulfate. (; )
acceptable limit of variation. A. k values for intralaboratory variation. B. h values for

interlaboratory variation.
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INTERMEDIARY DATA TABLES AND

FIRST PAGES FOR EACH COMPOUND
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MONOSODIUM GLUTAMATE
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ASTM Analysis of Monosodium Glutamate

h-Value

Laboratory

k-Value

Laboratory
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FETAX Summary Sheet

.
Test No. DEF 1 // ")

Tost Materlal P3A Investigator JAMES RAYBURZ
Source OAK RIDGE Laboratory BANTLE
lcas No. Lot No. Tost Start Date: 11-30-92
IComposltlo:m/Purlty Test End Date 12-4-92
Solvent NONE Conc. Test Units (l.e., mg/mi) MG/ML
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 7.1 7.1 7 7.1
Control 7.5 7.7 7.4 7.2
fHighest Concentration 7.12 7.15 7 6.9
INo. Dead or Mailformed
X100 =7
Total Number Mortality Record Malformation Record
|[FETAX Control 1 : 100 X100 = 1% 5 : 99 X100 = 5.1%
Solvent Control C19 : E19 X100 = G19 H19 : J19 X100 = L19
{Control Length 9.87 Solvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) 10.00
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.5 0.1 T-test
LOEL 5 0.25 T-test
LC50 4.07 EC50 0.460
95% CL 2.88 -- 5.76 }95% Confldence limits 0.303 ---- 0,698
Test Teratogenic Index (Tl = LC50/EC50): 8.85
95% Confidence limits 5.14 -- 15.24
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
{Concentration Mortality Malformation
5.5 mg/L fIC33 . E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L lca4 : E34 X100 = G34 H33: J34 X100 = L34
CL= Confidence limits
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FETAX Summary Sheet TestNo. DEF2 o~
Test Material P3A Investigator JAMES RAYBURN
Source OAK RIDGE Laboratory BANTLE
CAS No. Lot No. Test Start Date: 12-7-92
Composition/Purity Test End Date 12-11-92
Solvent Conc. [Test Units (I.e., mg/ml) MG/ML
Day 0| Day1 Day2 |[Day3 Day 4
pH Stock 7.2 7.3 7.2 7.2
Control 7.6 - 7.4 7.5 7.3
[Highest Concentration 7.5 7.7 7.8 7.8
INo. Dead or Maiformed
X100 =7
Total Number Mortality Record Malformation Record
FETAX Control 7 : 100 X100 = 7% 4 : 93 X100 = 4.3%
Solvent Control X100 = X 100 =
Control Length Cc20 Solvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) J21 /28
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 5 N.A. T-test
LOEL 7.5 0.1 T-test
LC50 5.638 EC50 0.372
95% CL 5.056 -- 6.289 195% Confidence limits 0.241 ---- 0.576
Test Teratogenlc Index (Tl = LC50/EC50): 15.15
95% Confidence limits 9.66 -- 23.75
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidencae limits
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FETAX Summary Sheel

{

N )

Test No. DEF 3 y ﬁ <

Test Materlal P3A Investigator JAMES RAYBURN
Source OAK RIDGE Laboratory BANTLE
CAS No. Lot No. Test Start Date: 12-13-92
Composition/Purity Test End Date 12-17-92
Solvent Conc. Test Units (L.e., mg/ml) MG/ML
Day 0| Day1 Day2 |Day3 Day 4
pH Stock 7.2 71 7 7.1
Control 7.6 7.4 7.6 7.3
fHighest Concentration 7.3 7.4 7.3 7.2
INo. Dead or Malformed
S—— @ ||| B
Total Number Mortality Record Malformation Record
FETAX Control 5 : 100 X100 = 5% 4 :95  X100=  42%
Solvent Control C19 : E19 X100 = G19 H19 : J19 X100 = L19
Control Length Cc20 olvent Control Lenglh J20
Minimum Concentration to Inhibit Growth (MCIG) Joy 0.5
Test Material/Compound Results
Test Mortality Malformation Statlstical Test Used
NOEL 0.75 0.25 T-test
LOEL 5 0.5 T-test
LC50 13.676 EC50 0.694
95% CL 11.488 -- 16.279 ||95% Confidence limits 0.538 ---  0.894
Test Teratogenlc Index (Tl = LC50/EC50): 19.71
95% Confldence limits - 14.49 -- 26.82
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
{Concentration Mortality Malformation
5.5 mg/L JC33 : E33 X 100 = G33 H33 : J33 X100 = L33
2500 mg/L lcaa: E34 X100 = G34 H33 : J34 X100 = L34

CL= Confldence limits
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FETAX Summary Sheet Test No. 1 4/}7?
Test Material Unknown P3A |[Investigator Mendi A. Hull
Source B4 Laboratory Bantle / OSU
CAS No. B5 Lot No. ES Test Start Date: Feb 1 1993
Composition/Purity (6 Test End Date Feb 51993
Solvent B7 Conc. E7 Test Units (i.e., mg/ml) mg/ml
Day 0| Day1 Day2 |Day3 Day 4
pH Stock 7.0 7.2 7.0 7.0 X
Control X 7.8 7.9 7.9 7.6
Highest Concentration X 7.9 8.0 7.7 7.7

WNo. Dead or Malformed

e — 5 1] B4
Total Number Mortality Record Malformation Record
FETAX Control 5 . 100 X100 = 5% 6 : 95 X 100 = 6.3%
Solvent Control C19: E19 X100 = G19 H19: J19 X100 = L19
Control Length 0.9 Solvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) 4 mg/mi
Test Material/Compound Results
Test Mortality Malformation |Statistical Test Used
NOEL 6 N.A. T-test
LOEL 8 0.25 T-test
LC50 8.018 EC50 1.3164
95% CL 7.332 - 8.767 {95% Confidence limits 1.0067 --- 17214
Test Teratogenic Index (Ti = LC50/EC50): 6.09 "
95% Confidence limits 4.59 - 8.08 "
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS V
Concentration Mortality Malformation
5.5 mg/L C33: EG33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34: E34 X100 = G34 H33: J34 X100 = L34
CL= Confidence limits
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FETAX Summary Sheet Test No. > [IM
Test Material Unknown P3A |Iinvestigator Mendi A. Hull ’
Source B4 Laboratory Bantle / OSU
CAS No. BS ot No. E5 Test Start Date: Feb 8 1993 .
Composition/Purity C6 Test End Date Feb 12 1993
Solvent B7 Conc. E7 [Test Units (l.e., mg/mi) mg/mi
Day 0| Day 1 Day2 |Day3 Day 4
pH Stock 7.1 7.0 A 7.2 X
Control X 74| 77 7.4 7.4
Highest Concentration X 7.7 7.8 8.2 7.7
WNO. Dead or Malformed
X100 =7 . MALFORMATION EXCEED ASTM LIMIT
Total Number Mortality Record Malformation Record
FETAX Control 10 : 100 X100 = 10%9 7 : 90 X100 =  7.8%
Solvent Control C19 : E19 X100 = G19 H19 : J19 X100 = L19
Control Length 0.9 cm Solvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) 0.25 mg/ml

Test Material/Compound Results

Test Mortality Malformation Statistical Test Used
NOEL 4 0.5 T-tost
LOEL 6 0.75 T-test
LCS50 4,148 *EC50 0.861
95% CL 3.830 -- 4.494 |95% Confldence limits 0.626 --- 1,183
Test Teratogenic Index (TI = LC50/EC50): 4.82
95% Confldence limits 3.47 - " 6.69
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34

CL= Confidence limits
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FETAX Summary Sheet

Test No. 3 é/’ T
Tost Matorial Unknown P3A _|linvestigator Mendi A. Hull
Source B4 L'Laboratory Bantle / OSU
ECAS No. BS5 Lot No. E5 Test Start Date: Mar 1 1993
Composition/Purity C6 [Test End Date Mar 5 1993 -
Solvent B7 Conc. E7 Tost Units (I.e., mg/ml) mg/ml
DayO0 | Day1 Day2 |Day3 Day 4
pH Stock 7.0 7.0 7.0 6.9 X
Control X 7.0 7.2 7.4 7.6
JHighest Concentration X 7.5 7.6 7.7 7.8
INo. Dead or Malformed
X100=7 MALFORMATION EXCEED ASTM LIMIT
Total Number Mortality Record Malformation Record
FETAX Control 7 : 100 X100 = 7% 9 : 93 X100 =  9.7%
Solvent Control Ci9 : E19 X100 = Gi19 H19 : J19 X100 = L19
Control Length C20 Solvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) #25 o.75
Test Material/Compound Results
Test Mortality Maiformation Statistical Test Used
NOEL 10 1 T-test
LOEL 12 14 T-test
LC50 10.495 ECS50 0.886
95% CL 7.994  -- 13.779 |95% Confidence limits 0.237 ---  3.321
Test Teratogenic Index (Tl = LC50/EC50): 11.84
95% Confidence limits 3.07 - 45.61
POSTIVE CONTROL: G'AMPIL%".Q’_TJ,,@ME_@'AN) RESULTS -
Concentration oToviailty Malformation ok
5.5 mg/L C33 : Fy2 Y100 = GR3  |H33: J33 X100 = t=n
2500 mg/L Cea: L34 X1U:- G34 = IH33: J34 X100 = -« }

CL= Confldencao limits
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FETAX Summary Sheet TestNo. @9 4.
Test Material P3A Investigator J3
Source Laboratory Ja
CAS No. Lot No. Test Start Date: 5/17/93
Composition/Purity ITest End Date 5/21/93
Solvent Conc. Test Units (l.e., mg/ml) mg/ml
Day 0 Day 1 Day2 |Day3 Day 4
pH Stock 71 7.2 7.1 7
Control 7.3 72|71 7.3
Highest Concentration 7.5 77179 8.1

No. Dead or Malformed

53

X100 =17 MALFORMATION EXCEED ASTM LIMITS
Total Number Mortality Record Malformation Record
{FETAX Control 2 : 100 X100 = 2% 10 : 98 X100 = 10.2%
Solvent Control X100 = X100 =
Control Length (mm) Solvent Control Length (mm)
Minimum Concentration to Inhibit Growth (MCIG) mg/ml
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.25 0.5 T-test
LOEL 2 5 T-test
LCS50 1.354 EC50 0.076
95% CL 1.46E-07 - 1.3E+07 |95% Confidence limits 1E-10 6E+07
Test Teratogenic Index (T1 = LC50/EC50): 17.73
95% Confidence limits 9.35E-11 - 3.36E+12
Percent LC EC
effect
5 | 3.1484E-05 | 2E-07
16 | 0.0021389 | 3E-05
50 {1.35387185 | 0.076
84 [856.966253 | 171.3
95 158218.6083 |26615
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FETAX Summary Sheet Test No. 2
Test Material P3A Investigator Gillett
Source ‘ Laboratory ERL-C
CAS No. Lot No. [Test Start Date: 5/17/93
Composition/Purity Test End Date 5/21/93
Solvent Conc. Test Units (l.e., mg/ml) mg/mi

Day 0 Day t Day 2 |Day3 Day 4
pH Stock 7 7.1 71172
Control 7.5 72173 7.5

Highest Concentration 7.4 77178 7.9
No. Dead or Malformed

X100=7%

Total Number Mortality Record Malformation Record
FETAX Control 4 : 100 X100 = 4% 6 : 96 X100 = 6.3%
Solvent Control X 1\00 = X100 =
Control Length (mm) Solvent Control Length (mm)

Minimum Concentration to Inhibit Growth (MCIG) N2 mg/mi
Test Material/Compound Resuits

Test Mortality Malformation Statisticatl Test Used
NOEL 1 1 T-test
LOEL 2 2 T-test
LCS50 1.069 EC50 1.386
95% CL 0.509 -- 2.246 |95% Confidence limits 0.525 3.661
Test Teratogenic index (Tl = LC50/EC50): 0.771
95% Confidence limits 0.227 -- 2.618
Percent LC EC
effect
5 | 0.1473788 | 0.138
16 | 0.3226661 | 0.343
50 | 1.0693508 | 1.386
84 3.543946 | 5.604
95 | 7.7589951 | 13.97
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FETAX Summary Sheet Test No. 3
Test Material P3A Investigator Gillett
Source Laboratory ERL-C
CAS No. Lot No. Test Start Date: 5/16/93
Composition/Purity Test End Date 5/20/93
Solvent Conc. Test Units (l.e., mg/ml) mg/ml
Day 0 Day 1 Day2 |Day3 Day 4
pH Stock 7.1 7.2 72171
Control 7.4 73173 7.6
Highest Concentration 7.2 7.4 8 8.1
[No. Dead or Malformed
X100 =7 MALFORMATION EXCEED ASTM LIMITS
Total Number Mortality Record Malformation Record
FETAX Control 2 : 100 X 100 = 2% 10 : 98 X100 = 10.2%
Solvent Control : | X 160 = : X100 =
Control Length (mm) Solvent Control Length (mm)
Minimum Concentration to Inhibit Growth (MCIG) 0.5 mg/ml

Test Material/Compound Results

Test Mortality Malformation Statlstical Test Used
NOEL 0.5 0.25 T-test
LOEL 1 0.5 T-test
LCS50 0.790 ECS0 0.482
95% CL 0.588 - 1.063 |95% Confidence limits 0.405 - 0.575
Test Teratogenic Index (Tl = LCS0/EC50): 1.638
95% Confidence limits 1.161 -- 2.312
Percent LC EC
effect
5 | 0.4188964 | 0.279
16 | 0.5383593 | 0.346
50 | 0.7901094 | 0.482
84 { 1.1595839 } 0.672
95 | 1.4902799 | 0.835
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FETAX SUMMARY SHEET

Test Material N ndowind PB[\

Irwvestigator
Tu2 Y

| Y5 M -wREC

Source OSU
CAS No. — Lot No. — T iR 1 2
Composition/Purity — '“L;‘é";ﬂf{fga 2\ AR

Cose. — g fml -

Test Units (1.e., SQ/®)
™

— DAY 1 DAY2 DAY 3 DAY 4 .~ DAY §
Stock 120 T2 T17 124 1720
Coatrol T80 772 | TS84 76 1785
Highest Cosc. 1% | 13 1.3 135 1.3

Bo. Dead or Malformed

MORTALITY sssssmee
RECORD
X 100 = % .
1 .10 x100m_' %[ 8 : 99 x10=_8 %

panms MALFORMATION
RECORD

Total Mumber

Solvent Coatrol . X100 = Y . X 100 = -
Control Length |0.09 mm Solvent Control Lesgth ——— omm

Minimum Concentration to Inhibit Growth (MCIG) 0.A5 EL”“\ |
TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
e
NOEL - FAle  HomoGeNe Ty 0. 10 ao“\;urom T'kvk
LOEL ‘ TAL  LACMICENELTY 0.15 Reaferront T-kesXt

LCso 0-46 F‘ﬂ,m\ (Tr-mna:\ SP&W""W)

ECo (.

2.\ gim) (Tf-mmec\ Do Karber)

5% Confidence limits 04-2_ —056

95% Confideace Limits O \o -0.21

— =

TEST TERATOGENIC INDEX (TI = LCs /ECso) | 2.29

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION ' MORTALITY MALFORMATION
#——
5.5 mg/L f : X 100 = % : X 100 = %
2500 me/L . X 100 = % t__ _X100=____%
N
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FETAX SUMMARY SHEET -
l I Test No. 3
l Test Material UNANON:J P3R lm"'!u?éti
Source 050 L‘U MD - \WREC
CAS No. Lot No. t-‘\go.:j‘,o,.“
Composition/Purity Test 528‘“‘31 92
Solvest Cosec. Test Units (i.0. ./-‘;nu
e s |
T DAY 1 DAY 2 DAY 3 DAY 4 DAY §
— pH—
Stock 7.9 1\ 7.2\ g A 71.19
Coatrol 119 .84 790 7.3¢C T80
Highest Coac. 1.0 7?_9 1-36 T 3l 1. 3%

e FETAX CONTROL#— MORTALITY semsasssmmns MALFORMATION
Xo. Oesd o Nalformed RECORD RECORD I
' X100=s % —
foral e D . woxwos 28| 8 :98 xw0=8 %}
Solvent Control — X 100 = - . X 100 = %
Coatrol Length \0.\3 mm l Solvent Control Length — mm
Minimum Concentration to [nhibit Growth (MCIG) (Q AD mqln\

TEST MATERIAL/

COMPOUND : RESULTS

STATISTICAL TEST USED

TEST MORTALITY | MALFORMATION
ﬂ=_:=i
N
NOEL il Yomoees Ty FAie iCMOENETY Gj:-'\gu’om 1. kcs’&
LOEL . .
FAL- LomOGenetTY FaL HOMOGENETY %:\gwom T 'C{s*

LCso 0.54 ﬂ‘g'm\ Termmed SW-W

ECsop .26 malm\ Trmmed S#m.w

9§% Confidence limitsO.90 - 0 .59 myinl

95% Confidence Limits 3 10 -O. ‘5?_.7‘3/,‘\

TEST TERATOGENIC INDEX (TI = LC ¢ /ECso ) ‘ % 08 |

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-

AN) RESULTS

CONCENTRATION | MORTALITY | MALFORMATION
PR
5.5 mg/L | . _xwo=___% | . _xwo=___%
2500 mg/L ' : X 100 = « | : X100= ___%
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! FETAX SUMMARY SHEET (
| I Test No.4
#
Test Material UN.«MawN pBA lnvg‘n_:ixgeo:'-
Source OS U L.U MO -WREL
CAS No. Lot No. Test 8‘t£r! Dn&o&
Composition/Purity ’*L‘ZL"B"/'Q:
Solvent Cose. Test Units (1.e., :.w/-':‘
G H 4! DAY 1 DAY 2 DAY 3 DAY 4 DAY S
Stock h'\g 1 \e 7.9 74 T3
Coatrol —L‘Qé 7 (&')) "‘, (O\ 7(04’ fl bﬂ
Highest Coac. "(Z\ _ " \% —( (1(0 ~, 24‘- ,-] | 28
mmeme FETAX CONTROL MORTALITY s MALFORMATION
No. Desd or Malformd o 10 g RECORD RECORD -_T
b —— S —
forat e 70 xwoos x| 1 :98 xw0e Tx
Solveat Coatrol e = .~ _X100= - g | = = X100s = _%
Control Length \00’5 mm Solvent Control Leagth ——mm

Mioimum Conceatration t0 Inhibit Growth (MCIG) OA»Q

TEST MATERIAL/COMPOUND : RESULTS

STATISTICAL TEST USED

TEST MORTALITY | MALFORMATION
I
NOEL _
FAIL  HOMOGERIE TS | AL romowng i ?r_rgurom U-tel
LOEL ‘Pﬁ'q. roMOGE RENTY l ML remeGENE 1Y 4&&”@\\ —\_-Jc{,i
EC500, 20 tgfm\ (Toomned & maornon Vorksr)

LCso Q.o myjml (T(.mm«.\ Sw-\(&‘.\!"\/

95% Coafidence limits (0 (0 -0712
TEST TERATOGENIC INDEX (T1 = LCso /ECs0 ) | 2 54

95% Confidence Limity) 20 -0 32_

PQS!TIVE CONTROL: 6 AMlNONlCOTlNAMlDE (6-AN) RESULTS
CONCENTRATION MORTALITY MALFORMATION
5.5 me/L | _ . _xwo=___% i xw0=___%
2500 me/L | . xiw0=___% . X100m__%
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FETAX SUMMARY SHEET
' ‘ l Test No. _l

m _—\
Investigato

Test Material p34 Y '.Jﬁ.uw } A

Source Lab o /CV/{

CAS No. Lot No. Test Stert Date

{392

Composition/Purity Test v 3-{:;?_

Solvent Conc. Test Units (i.0., mg/ml)
5‘ Hrd /" /

F‘ e R SRR
DAY 1 DAY 2 DAY 3 DAY 4 DAY § .
—— pH— CESE——
Stock 7. |0 710 713 713 —
Control 7 83 769 - 758 743 737
Highest Cozc. —_— 762 7. 7.9 8,11 %
f— FETAX CONTROL . MORTALITY seaeemsmm— MALFORMATION s
No. Desd or Nalformed RECORD RECORD
r— X100 = % ; m————
ctal tumoer O _:10 x100=_C %|_2 . 1t x100m 2%
Solvent Control : X100 = < . X100 = %
Control Length mm Solvent Control Length mm
Minimum Concentration to Inhibit Growth (MCIG) 7.

TEST MATERIAL/COMPOUND : RESULTS

" TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL 15 Aot <75 st
LOEL 175 Lot4 75 an.
LGy J6.10 A | EGo 1y N
95% Cox:Eence limits { 5.5 -/4.5) /f"-b‘t 95% Confidence Limits (9.0 5‘:) /e (’i ':’7.7‘!)
TEST TERATOGENIC INDEX (TI = LCyq /EC,, ) | | 38 - Ltwfig | oy
2
POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS N
CONCENTRATION MORTALITY .~ MALFORMATION
ssmul ot | —___X100=___ % — i X100m___ %
2500 mg/L [//’,’P- ___:___ X100~ . X100=__%
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FETAX SUMMARY SHEET =
Test No.
| t
Test Materal 03/ I W\jf‘jr MUSeN
Source I Lsb wrlcvit
Test Storg Dat
CAS No. Lot No. H est '{ $'.(’1 2
Composition/Purity Test u:'nml
Test Units (§,0., mg/al
Solvent Conc. ot /’n""h " )
_—ﬁ—_ DAY 1 DAY 2 DAY 3 DAY 4 DAY §
—— p — —
Stock 7/ 7.l 7.0 s /0 -
Control 7.87 7. 60 7.62 o2 7.2
Highest Coac. — 764 7277 765 < g0z €
" i —
semmmes FETAX CONTROL s s MORTALITY semem— MALFORMATION s
%0. Dead or Malformed RECORD RECORD
; T x 100 | ] % SSSEEEEES A
tal Numbe
- ' S .:doo x100=_O % | I : (0> X100=_3_%
Solvent Control " X 100 = % X 100 = «
Coatrol Length mm - Solvent Coatrol Length mm
Minimum Concentration to Inhibit Growth (MCIG) 7 <

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL 15.0  buih leo  poth
LOEL 115 both S bth
LCso . A TZK ECy 59, W
95% Confidence limits /(. 2-£-C 95% Confidence Limits /2,4 15’ 5)
TEST TERATOGENIC INDEX (TI = LCgo /ECygp ) 118 ﬁ_!

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
5.5 me/L | i xi0=___% et X100= % .
2500 mg/L . X 100 = % ——_X100= _____

60 - D,()
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FETAX SUMMARY SHEET \
. Test No.j 1
! |
Test Material PSA "'5‘ %"'bMo‘l
Source wwr-lcdd
Test Start Date
CAS No. Lot No. w93
Composition/Purity "“,‘;; ‘_;'
Test Units (l.0., a/sl)
Solvent Cone. “;"“ :'/ . .
S S R R
arm— DAY 1 DAY 2 DAY 3 DAY 4 DAY §
Stock 7.1z 7.10 71z 707 —
Control 7-77 748, 759 7.5 7sli
Highest Conc. — 243 7.7¢ 7.78 7.31
e FETAX CONTROL ams MORTALITY ssemseyesmss MALFORMATION o
No. Desd or Maiformed RECORD RECORD
Total Number __,Q_.:_L(Z"_)_X’m- 19) - 18] . /D X 100 = 0 %
Solvent Control . X 100 = -« . X 100 = -
Control Length mm Solvent Control Length mm
Minimum Concentration to Inhibit Growth (MCIG) 7 5’

TEST MATERIAL/COMP

OUND : RESULTS

TEST ’ MORTALITY | MALFORMATION STATISTICAL TEST USED
NOEL 2.5 Ll L‘ hnw\weﬁj biled for ECsz - MEL- L€t
LGy 15.34 N—= 1 ECo 137 '

95% Confidence limits 650 - 15.7) e 95% Confidence Limits //1,7 -3 b) A /S/<

TEST TERATOGENIC INDEX (TI =LCygo /ECgp )

[.16

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION

ssmu/l /ol | f__X100m=__% ____X100m_%

2500 mg/L - [(VO\C . X 100 = % 1 X100=__%
61 )
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FETAX SUMMARY SHEET

(U}

ENo. A

M po—
Test Materlal Investigator S
P'?)/"g F:o -t
Source IL.S R F\,wﬁ( 3 Led S%L_
CAS No. Lot No. Test Start Oate
C itloa/P |L/ - JO\ &
ompositioa/Purity test End Date
i [ 18 /q ) _.
Solvaot Cone. Test units (l.e., my/ml)
S AR POTER Y R —i
sttt NP L
L, ol p snmvns——"
Stock 7.3 7.2 7.3 7.4
Coatrol 7.9 7.9 0k 1. 9
Highest Coac. , .
L 7. b 1.5 _;7 S 7. b
snmmnne FETAX CONTROL sseanmemenery rommmmm—n—" MORTALITY seetetpnonmen MALFORMATION  suamn
No. Desd of Maiformeo RECORD RECORD
X100 & Yo e
fotat Humar 100 x100=_"__%| O : 99 xwo=s O %
Solvﬂll CDB"‘OI —-— . ‘ — X 100 » — % — ~ X 100 = ~— %
Contral Length q 7 Bmm Solvent Control Length mm
Minirnum Concentration to [nhiblt Growth (MCIG) :O o
EE -
TEST MATERIAL/COMPOUND : RESULTS
PP R e e RAOI -
TEST MORTALITY l MALFORMATION ! STATISTICAL TEST USED
NOEL ol l 0. | D \\l'kkn/a-
LOEL V.0 l.O m"\\“iw—/&-—
LCso ol The! ECso 3.90
95% Confldence limits Y4, Yy - (‘io 4 ‘0 95% Confidence Limits 3 0% — /9%

TEST TERATOGENIC KNDE‘( (Tl = LCyp /

N g

ECyo ) | ﬂw‘o

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION | MORTALITY MALFORMATION
AR taed Mt SRR ARy o
8.5 mg/L | i X100~ ____% ot X100~___%
2500 mg/L . %X 100 » % ot X100= _____%
AP OVE S b
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N | FETAX SUMMARY SHEET
M
‘ l ( Test Material ? 3 A, : P Investigator \’:6_3\}“"
3 Source '_LLS' o Lsb SB -
| I CAS No. Lot No. Test Start Date ZJS-IQ 2
Composition/Purity Test £nd Date ] 9. , a3
l Solvent Coac. Test Units (1.e., mo/ml) !kz 1.
I ’Eﬂ— DAY 2 DAY 3 DAY 4 ' DAY §
l Sto‘:k 7- 5 ’7. ‘{ —'l L{ q 3 q
Control 9.9 7.9 ‘7_ﬁ 1.9
l ‘Highest Conc. 1.5 1.5 7. L 1.5
ommmems FETAX CONTROL s - MORTALITY msesssyasm MAZFORMATION ——
No. Desd or Malformed RECORD : RECORD
I Total Number X 100 = % :
0 _:1ad x1w0=_O % | o :10D X100 O % | -
Solvent Coatrol . X 100 = - . X 100 = %
l ‘ Control Length qq ,O mm : Solvent Control Length mm
l ( Minimum Concentration to Inhibit Growth (MCIG) Q. 0
l TEST MATERIAL/COMPOUND : RESULTS
-LTEST MORTALITY ' MALFORMATION STATISTICAL TEST USED
1 NOEL 4.0 4.0 W o N
wee | coo 3.0 |
I LCso (0,52~ ECso 5.7
I 95% Confideace limits |p A~ (,, RO 95% Confidence Limits - 27 — 5,99
TEST TERATOGENIC INDEX (Tl =LCso /EC5) | | o 'ﬂ
l " POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS
l CONCENTRATION MORTALITY MALFORMATION
5.5 me/L | . xwo=__% Y i____X100=___%
l ( | 00wt i X100=___% __i_____X100=___%
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FETAX SUMMARY SHEET

Test No.

3

Test Material Fg /A Investigator Fov+
Source tL\g Lo Slls L..
CAS No. T Lot No. Test Start Date Q l\’ lq g
Compositlon/Purity Test End Date a/ 0 /q 3
Solvent Conec. Test Units (l.e., my/ml) !pr .
DAY 1 DAY 2 DAY 3 DAY 4 DAY §
Stock "]L‘ 15- 2.5 7S
Control g. 0 —7\('. ‘—1‘7 7-8
Highest Coac. 1. b "[. i -1, b 7. b
FETAX CONTROL . pummmmss MORTALITY semesemmms MALFORMATION smmm
No. Dead or Malforwes RECORD RECORD
Total Nuzmer X 100 = % o
o QO 140 X100=_O %| O :100 X100= O %
Solvent Control . X 100 = Y X 100 = %

Control Length CILO mm

Solvent Control Length

Minimum Concentration to Inhibit Growth (MCIG) ‘ .0

TEST MATERIAL/COMPOUND : RESULTS

_T_z;r-_T MORTALITY | MALFORMATION STATISTICAL TEST USED
NOEL 5.o 4.0 (/Q‘\ UhanS "—Dbrq
LOEL G-0 5.0
L b.5 | ECso 5.99

-9:::. Confidence limits b 32—~ 12— 95% Coafidence Limits S b%— b !’3 0

TEST TERATOGENIC INDEX (TI = LCyq /ECyp ) | l. o}

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
5.5 mg/LL l . X 100 = < . X100=___ 9%
2500 mg/L . X 100 = % : X100=___%
R TR R
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FETAX Summary Sheel

Test No. DEF1 {/ﬁ%/

7

Tost Matarlal P3B Investigator JAMES RAYBURN
Source OAK RIDGE Laboratory BANTLE
CAS No. Lot No. Tost Start Date: 11-30-92
Composition/Purity Test End Date 12-4-92
Solvent NONE Conc. Test Units (l.e., mg/ml) MG/ML
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 8.1 8 8.2 7.5
Control 7.2 7.5 7.2 7
Jnghod Concentration 7.57 7.51 7.3 7.6
FNO. Dead or Malformed
X100 =7%
Total Number Mortality Record Malformation Record
FETAX Control 1 : 100 X 100 = 1% 5 : 99 X100 = 5.4%
Solvent Control X 100 = X100 =
Control Length C20 olvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) =0 J21
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 10 5 T-test
LOEL 12 7.5 T-test
LC50 11.038 ECS50 7.014
95% CL 9.967 - 12.225 [[95% Confldence limits 6.179 -  7.961
Test Teratogenic Index (Tl = LC50/EC50): 1.57
95% Confldence limits 1.34 -- 1.85
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Maiformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits
70
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I FETAX Summary Sheel Tost No, DEF 2
Test Materlal P3B llnvosllgator JAMES RAYBURN
l Source OAK RIDGE Laboratory BANTLE ’
CAS No. Lot No. Test Start Date: 12-7-92
l Composition/Purlty Test End Date 12-11-92
Solvent Conc. [Test Units (l.e., mg/ml) MG/ML
i
l Day 0| Day1i Day2 |Day3 Day 4
pH Stock 7.5 7.2 7.6 7.4
I Control 7.4 7.3 7.6 7.3
JHighest Concentration 7.5 7.3 7.3 7.3
l INo. Dead or Malformed
X100 =7%
l Total Number Mortality Record Malformation Record
FETAX Control 10 : 100 X100 = 10% 6 : 90 X100 = 6.7%
l Solvent Control X100 = X100 =
Control Length C20 Solvent Control Length
l Minimum Concentration to Inhibit Growth (MCIG) [ J21
| Test Material/Compound Results
Test Mortality Malformallon Statistical Test Used
l NOEL 6 4 T-test
LOEL 8 6 T-test
I LCS50 6.975 EC50 5.314
95% CL 6.062 -- 8.039 [95% Confidence limits 4.483 ---  6.300
I Test Teratogenic Index (TI = LC50/EC50): 1.31
95% Confidence limits 1.05 -- 1.64
l POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESUL‘TS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
l 2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confldence limits
i e
i
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FETAX Summary Sheet

Test No.

DEF 3

JAMES RAYBURN

Test Materlal P3B Investigator %
Source OAK RIDGE Laboratory BANTLE 7/
CAS No. Lot No. Test Start Date: 12-13-92
Composition/Purity Test End Date 12-17-92
Solvent Conc. Tost Units (i.e., mg/ml) MG/ML
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 6.9 7.2 8.3 7.7
Control 7.3 7.5 7.3
Highest Concentration 7.2 7.4 71

F. Dead or Malformed

X100 =7%
Total Number Mortality Record Malformation Record
FETAX Control 4 : 100 X100 = 4% 4 : 96 X100 = 4.2%
Solvent Control ci9: E19 X100 = Gi9 H19 : J19 X100 = L19
Control Length C20 olvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) ] J21
" Test Material/Compound Results
Tost Mortality Malformation Statistical Test Used
NOEL 6 6 T-tost
LOEL 18 8 T-test
LCS50 14.907 EC50 7.475
95% CL 14.078 - 15.785 [95% Confidence limits 6.786 ----  8.235
Test Teratogenic Index (Tl = LCS50/EC50): 1.99
95% Confldence limits 1.78 - 2.23
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortalitly Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Conflidence limits
72
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FETAX Summary Sheet Test No. 1
I Test Materlal Unknowx ébaf( Investigator Mendi A. Hull .
Source B4 Laboratory Bantle / OSU %/
' CASNo. B5 Lot No. E5 _ {Test Start Date: Feb 11993 ‘
Composition/Purity C6 Tost End Date Feb 5 1993
I Solvent B7 Conc. E7 est Units (l.e., mg/ml) mg/ml
l Day0 | Day1 Day2 |Day3 Day 4
pH Stock 8.0 8.0 7.7 7.9 X
. Control X 7.7 7.4 7.5 7.6
[Highest Concentration X 7.9 8.0 7.7 7.4
i
nNo. Dead or Malformed
l X100 =7
Total Number Mortality Record Malformation Record
I FETAX Control 9 : 100 X100 = 9% 6 : 91 X100 = 6.6%
Solvent Control C19 : E19 X100 = G19 H19 : J19 X100 = L19
I Control Length 1 cm Solvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) 2 mg/mi
I Test Material/Compound Resulits
l Test Mortality Malformation Statistical Test Used
NOEL 14 4 T-test
' LOEL 16 6 T-test
LC50 15.209 EC50 7.004
I 95% CL 14.264 - 16.217 |95% Confldence limits 6.252 ----  7.846
Test Teratogenic Index (Tl = LC50/EC50): 217
l 95% Confidence limits 1.91 - 2.47
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
' 5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X 100 = L34
l CL= Confidence limits
l 73
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FETAX Summary Sheet Tast No. 2
Test Materlal Unknown P3B |linvestigator Mendi A. Hull
Source B4 Laboratory Bantle / OSU W
CAS No. BS Lot No. ES Test Start Date: Feb 8 1993 ]
Composition/Purity C6 Test End Date Feb 12 1993
Solvent B7 Conc. E7 Test Units (I.e., mg/ml) mg/ml
Day0| Dayl Day2 |Day3 Day 4
pH Stock 7.9 7.9 8.0 7.9 X
Control X 7.7 | 7.4 7.5 7.4
lhighest concontration X 7.2 7.0 6.8 6.9
F;e. Dead or Malformed
X100 =% MALFORMATION EXCEED ASTM LIM
Total Number Mortality Record Malformation Record
FETAX Control 10 : 100 X100 = 10%94 9 : 90 X100 = 10.0%
Solvent Control Ci9 : E19 X100 = G19 H19 : J19 X100 = L19
Control Length 0.9 cm olvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) 2 mg/ml
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 7 7 T-test
LOEL 8 8 T-test
LC50 8.854 EC50 6.692
95% CL 7.487 - 10.472 {195% Confidence limits 5.982 - 7.487
Test Teratogenic Index (Tl = LC50/EC50): 1.32
95% Confldence limits 1.08 - 1.62
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : ES33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits
74 >
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FETAX Summary Sheet Tost No. 3
Test Materlal - Unknown P3B "Invosllgalor Mendi A. Hull s
Source HLaboratory Bantle / OSUW 74
CAS No. Lot No. Tast Start Date: Mar 1 1993
Composition/Purity Test End Date Mar 51993
Solvent Conc. Test Units (l.e., mg/ml) mg/mi
Day0| Dayi | Day2 |[Day3 Day 4
pH Stock 7.8 7.9 8.0 8.1 X
Control X 7.4 7.2 7.5 7.8
JHighest Coneentration X 6.8 6.8 6.5 6.7
lNo. Dead or Malformed
X100 =7 MALFORMATION EXCEED ASTM LIM
Total Number Mortality Record Malformation Record
{FETAX Control 3 : 100 X100 = 3% 10 : 97 X100 = 10
Solvent Control X 100 = X 100 =
Control Length 1 cm Solvent Control Length
MInimum Concentration to inhibit Growth (MCIG) 4 mg/mi
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 10 N.A. T-test
LOEL 12 2 T-test
LC50 15.114 EC50 5.172
95% CL 13.234 - 17.260 [95% Confldence limits 3.949 - 6.772
Test Teratogenic Index (Tl = LC50/EC50): 292
95% Confidence limits 2.16 - 3.95
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L X 100 = X 100 =
2500 mg/L X 100 = X 100 =
. CL= Confldence limits
7%
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Day 0 Day 1

Day 2

Day 3

Day 4

pH Stock

Control

Highest Concentration

No. Dead or Malformed

Seve—— O 1) 1) JE=N 4

Total Kumber

Mortality Record

Malformation Record

FETAX Control 0 :

100 X100 =

v 0%

7 : 100 X100

Solvent Control

TTTETTrTr—

"
N
Q

Z153

Test Material/Compound Results

Test Mortality Malformation Statistical Test Used
NOEL 14 10 T-test
LOEL 16 12 T-test
LC50 15.608 " EC50 11.331 v
95% CL 15.019 - 16.220 }95% Confidence limits 10.673 e Ahkahn
Test Teratogenic Index (T = LC50/EC50): 138
95% Confidence limits 1.28 - 1.48

CL= Confidence limits

76
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Day 0 Day 1 Day2 |[Day3 Day 4
pH Stock
Control
rllghnd Concentration
qNo. Dead or Maiformed
X100 =%
Tota! Number Mortality Record Malformation Record
IFETAX Control 1 : 100 X100 = v 1% 5 : 99 X100 = 51%|v

Solvent Control

Test Material/Compound Results

Test Mortality Malformation Statistical Test Used
NOEL 16 8 T-test
LOEL 18 14 T-test o —
LCs0 16876 |/ EC50 11992 D _...Ld )
95% CL 15.497 - 18.377 |95% Confldence {imits 11.054 - 13.009
Test Teratogenic Index (Tl = LC50/EC50): 1.41
. 95% Confidence limits 1.25 - 1.58

CL= Confidence limits

77
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pH

Stock

Control

[Highest Cancentration

ﬁ%. Dead or Maiformed

X100=2%

Tetal Number

&FETAX Control

Solvent Contro!

Mortality Record

Malformation Record

X100 =

4% 6 : 96

Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 16 18 T-test
LOEL 18 20 T-test
LC50 11.99629 EC50 11.49150
95% CL 7.69582 18.69988 J95% Confidence limits 9.67021 - 13.65583
Test Teratogenic Index (T1 = LC50/EC50): 1.04
J95% Confidence limits 0.65 - 1.68
POSTIVE CONTROL

R

CL= Confidence limits

: 6-AMINONICOTINAMIDE (6-AN) RESULLS‘
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) FETAX SUMMARY SHEET
Test No. Def ®\
Test Material: P 38 Investigator: (4,\\e 1Y
Source: R, Al Laboratory: C/ERL
CAS No. —— LlotNo. — Test Start Date: (¢, / 24 / 93
Composition / Purity: — Test End Date: 7/0 1}93
Solvent: NM Conc. — Test Units:(i.e., mg/ml) g /.l
e = = 7
5 Day 1 Day 2 Day 3 Day 4 Day 5
--p -

Stock 1.2 A 7) 72 X

Control X 75 1.9 7.4 7.b

Highest Conc. K Lga | 7] 7.5 7L

FETAX CONTROL MORTALITY MALFORMATION
. No. Dead or Maiformed X 100 = X
Total imer & :Jos X100 = G %| 4 1Y x 100 = 43%
Solvent Control:
N4 — = X100 = _~- %| - :— X100=_— %
Control Length: 0‘707!p?%m Solvent Control Length: ______ mm
Minimum Concentration to Inhibit Growth (MCIG): 0, 3 '“0/"‘]
STATISTICAL RESULTS:

TEST MORTALITY MALFORMATION STATISTICAL TEST USED

NOEL [0 mghdl  D7wg(nd Wills

WEL | 4.0 ,«f,/;d ].0%‘/,,,,1 O e

LCso 2.9 w*,y/«vQ ECso 0.3 .o/ S
95% Confidence Limits 7 24-3 Y445 95% Confidence Limits 0.69~0.97 w~a/sp

TEST TERATOGENIC INDEX (Tl = LC./EC) - 3, 39

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/mli : X 100 = % : X 100 = %
2.5 mg/mi : X100 = % : X 100 = %

79
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FETAX SUMMARY SHEET

Test No.

Def. # 2.

Test Material: © 3 B,

Investigator: (5:|lo 4

Source:

2 ontle

Laboratory: (1, ./ lliy Ewv. Yes. L.b

CAS No. — Lot No. —

Test Start Date: 6//2— /?3

Composition / Purity: ——

Test End

Date:

Solvent: _—— Conc. — Test Units:(i.e., mg/ml)
W
o Day 1 Day 2 ] Day 3 Day 4 Day 5
-p - — ——
Stock 7.0 7./ 73 7% X
Control X 7 O R 7.1 7.%
Highest Conc. * L q 7.1 1.2 7.1
FETAX CONTROL MORTALITY MALFORMATION
No. Desd or Malforwed X 100 = X :
Total Number g :(wx100 = _§ %| (0 : 92 X100 = /08 %
Solvent Control: I‘Lh
. — e = — — O e - 0
i ro.74 : X 100 % : X 100 %o )
Control Lengthz-&.—@fb‘t—.n‘t‘fmm Solvent Control Length: mm
Minimum Concentration to Inhibit Growth (MCIG): ¢ 3 .
STATISTICAL RESULTS:
TEST MORTALITY MALFORMATION STATISTICAL TEST USED
No&: DT milnl] 0.3 wylwl | Williams
LOEL |- D mgfudl 05 wg ]  Williasms
LCs, [.G! EC, 0.70
95% Confidence Limits 12— 204 ./ 0

TEST TERATOGENIC INDEX (T =

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

95% Confidence Limits ) 44~ .03 ~a/a2
LCso/ECso) - A, 3

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/mi : X 100 = % : X 100 = %
2.5 mg/mi : X100 = % : X100 = %
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FETAX SUMMARY SHEET

(-

\ /

-

Test No.¥2 per.

Test Material: P 3%

Investigator: (5, [, 7

Source: Bfle

Laboratory: C E ]Q L

CAS No. _—  LlotNo.

Test Start Date: 3_/0/‘73

Composition / Purity: — Test End Date: ¢ — 15 -93
Solvent: N 94/ Conc. ___. Test Units:(i.e., mg/mi) :2 ﬁ) ¢
a Day 1 Day 2 Day 3 Day 4 o Day 5
--p - = = — =
Stock 7.3 1.1 i 7.1 X
Control S 7.4 2.9 Y 1.4
Highest Conc. X 6.9 7 L 0.4 4.0
FETAX CONTROL MORTALITY MALFORMATION
No. Desd or Malformed X 100 = X
Total Kurber | :pox100=_| %| 4:99%x100 = Z 1%

Solvent Control: ﬂ/y{-

-

: — X100 = —%

— 1 ~X100= — %

Control Length:p q3(¢.(05 mm

Solvent Control Length: ———

mm

Minimum Concentration to Inhibit Growth (MCIG): | 5MJ vl

STATISTICAL RESULTS:

=
]

* g——
-

TEST MORTALITY | MALFORMATION STATISTICAL TEST USED
NOEL 0.7 m.;,/,g 0.2 m&/)u/Q U‘,(lia.ms
LOEL |.0 me|ud 0.5 ngZwt Wi llig mes

LlCso |.00 w\?/.\J

ECso 0.70 o Jul

95% Confidence Limitso,?3_. .22 ,.\}/Np

TEST TERATOGENIC INDEX (Tl = LC,/EC.)- [, &/

95% Confidence Limits 0. 5/-0.5 g /)
v

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

-
.

’

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/mi : X100 = % : X 100 = %
2.5 mg/ml : X100 = % : X 100 = %

8t
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'I/ FETAX SUMMARY SHEET

Investigator

TORLEY

Test Material UNIANONN P36
L).MD - WREC

Source QSU
. No. Test Start Dste
CAS No Lot No \1'2‘193
t Test End Date .
Composition/Purity 1125193
Test Units (f.e., al)

Coac. i3

Solvent

o DAY 1 DAY 2 DAY 3 DAY 4 DAY S
— pH—

Stock 755 T AC 71.40 1. 38 gy
Control 7.l 1.3 T b 1.7 7.69
Highest Conc. _[40 74—?_ il 44’ 748 T.A8

MORTALITY ﬂ— MALFORMATION T

s FETAX CONTROL sesssmsmss
No. Desd or Melformed RECORD RECORD
X100=%
2 . 100 x100m_2 % |_© : 98 x1w0=_0 %

Total Number

X
Solvent Control - . - _X100=___% - . = X100=___%
Control Length |0 2| mm Solvent Control Length mm

Minimum Couacentration to Inhibit Growth (MCIG) 9'0 fm/m\

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL Fol homosNaid | FAIL Homocne T Boteroni L -test
| LOEL R NoMOENE T FRiL HOMCGENETY Ba-w(s:crfom T"(e.ﬁ'k
LCso 9.2b Trmmed Spaseen orbor ECsp .24  Teummed Spaermon-lherber
95% Coafidence Limits @.(0(0‘78(0

95% Confidence llmixs(g 93-9 ‘o\)

ﬂ TEST TERATOGENIC INDEX (TI = LCsg /ECs) | 1.8

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
R
5.5 me/L | . ___x10= %
2500 ms/L : X100= ___%
e o
82




|/

(“s

R

FETAX SUMMARY SHEET

PAD

Test Material U NN dw R

Test No. Z

Investigator

TORLEY

B0 .MD - WREC

Source OSU
Test Start 0
CAS No. Lot No. ast \.;‘2_ ‘.lzi}
. T w 0
Composition/Purity ot 51795
Solvent Coac. Test umu (0., m/mtl)
— pH—
Stock T2 140 T1.40 ~1.40 T 26
Coantrol 114 1.5 1.0 171 1.5
Highest Coac. 1.5 1.57 -1 55 71.% 1. 5'7
iﬂ_## 4
meenn FETAX CONTROL s MORTALITY semsmessmmm— MALFORMATION
No. Desad or Malformed RECORD RECORD
X100 = % L__—-————_____.—J
Total Number _'5_1_:_1°_"_x1oo- 2 % A . 98 X 100 = 6 %
Solvent Control . X 100 = % X 100 = %

Control Length \002. mm

Solvent Coatrol Length

Minimum Concentration to Inhibit Growth (MCIG)

8.0 my/ml

TEST MATER!AL/COMPOUND RESULTS
MALFORMATION

MO RTALITY

NOEL . .
ERWL  HOMOENE ' T FAIL Homocene 1 TY

Beferrony T- kesk

LOEL
0 FAIL HOMOLNETY

AV HoMoGeNETY

Borferma, T-kest

LCso 10. 21 syl Teuwmed S prarmen-borec

ECs "1.(5) mqjml Teummed QS parron - barber

95% Confidence limits (q jq (0. m(o)

TEST TERATOGENIC INDEX (TI =LCsg /ECyo

95% Confidence Limits(" 10 -8 33)
) | 133

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

83’

CONCENTRATION | MORTALITY MALFORMATION
N

5.5 mg/L \ | :

2500 mg/L . X 100 = % I : X100= ____% l

%
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FETAX SUMMARY SHEET

(1

I Test No. 3
/
Source 0.9.U. wUM'D ~WREC
CAS No. Lot No. Tese ;t‘;':;i‘i.j 1993
Composition/Purity Test %3“3\ 3 1993
s (1.0, (]
:olvcnt Coac. _ Test Unit r:\c\l m.lu L)
o DAY 2 DAY 3 DAY 4 DAY S !
Stock 74?. 7”}’0 741 ] 44 746
Coatrol 7(,7% 7_“ 773 '7(0 l 7(07
Highest Conc. '—[58 '756) 7 (o .5 7 58 7 ) 57
R
e FETAX CONTROL MORTALITY s MALFORMATION
No. Dead or Malformed RECORD RECORD
X 100 = % ————j
Total Mumoer 3 .00 x100=_3 %|_"T: 97 x100=_1 %
Solvent Control . X 100 = % X 100 = %
Control Length ‘O|b mm Solvent Control Length mm
Minimum Concentration to Inhibit Growth (MCIG)ﬁ&O mg/m(

L

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY | MALFORMATION
S
NOEL FRIL 1-HOmMOGENE ITY R BOMOGENE VT

STATISTICAL TEST USED F

Prn;u (=T} _\—‘ kesk

LOEL “ FON  HoMOGEREITY

e RoMOGENENTY

B;GFMOM T- {’.ef;

LCso ‘0 &5 mg/n\

Trinmed Sposrmon-taoar

ECso 7], 35ﬁv}hfrr.mmed S pearman- Vatoor

9%% Coanfidence limits O/\‘(Qs..

10.90

TEST TERATOGENIC INDEX (TI = LCyo /ECso )

95% Confidence Limits & (09-8.07
1.39 I

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

84

CONCENTRATION ‘ MORTALITY MALFORMATION ‘
5.5 mg/L . X 100 = % : X100= ___%
2500 mg/L . X 100 = % t_____X100=___%
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FETAX SUMMARY SHEET - s
a3t No. $
Test Material ?3 E) investigator F'Bn_.r-—
Source LS ‘Z‘l as = L S
7 3 —
CAS No. Lot No. Test Start Date
° S SYATIESS
Composition/Purity Test Erd Date | Ll \ I e
Solvent Con¢. Teat Units (l.e., mo/mi)
~ RO S - ey
——_-—n————4’ DAY 1 DAY 2 DAY 3 DAY 4 DAY §
a—— p e R TRRNS————
Stock 3.5;-, ol 39/4.6 3‘5/1 O z‘!/'7.0
Control 8.0 7.9 79 1.9
Hlghest Conc. N 2.4 7.5 7.5
owmmeae FETAX CONTROL = MORTALITY MALFORMATION -:
No. Desd or Metformed RECORD RECORD
X 100 « % - - T ——— eSS
forat Humar 0 Qo xiwwom O % | 1CO X100w %
Solveat Control ot = X100w T % |__ < ——X100= T"—%
Control Length 95 .0 mm Solvent Control Leogth mm
Minlmum Concentration (o Inhiblt Growth (MCIG) \S". o
TEST MATERIAL/COMPOUND : RESULTS
TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL ‘ 5.0 5.0 '\Q',Hx.k,»\g T
LOEL 0.0 10.0 WA o
LCso (2.0 BG 1194
95% Confidence llmiu-l\ 21~ 13,13 1I“_95% Coanfldence Limits |9. 59 - 1D 4 (p

TEST TERATOGENIC INDEX (TI = LCyq /ECyp ) | |.o%

1

e

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION 1 MORTALITY MALFORMATION
p— ! ey m —
5.5 mg/L ‘ . X 100 = % ‘ : X100w _____%
2500 meg/L . X 100 = % ! X100m= _____ %
—
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FETAX SUMMARY SHEET Q:B‘
: Test No. ) ‘ _
Test Material P3-13 Investigator FC') V4
Source FEFA’/\ s Lab ) BL
CAS No. Lot No. Test Start Date Z./;_g[ “] 3

Composition/Purity

Test End Date 3/L+/‘i <

Solvent Cone. Test Units (l.e., my/ml)
Gosme— tﬁ’;w
DAY 1 DAY 2 DAY 3 DAY 4 DAY §
pH
Stock
Contrel 0.8 1.8 | 1.7 7.8
Highest Conc. 5o0f7.0 153/1.01¢a/[7.0 ] 5i1/7.0
oeemes FETAX CONTROL MORTALITY msessses MALFORMATION scos
No. Dead or Malformed ) RECORD RECORD
X 100 = ’/0 T s
fotat Muoer 0 :lod x10=_0 % | | :100 x100=_1 %
Solvent Control . X 100 = % . X 100 = %
( Coatrol Length qlf 3 mm Solvent Control Length mm

Minimum Concentration to Inhibit Growth (MCIG) Ho‘ '®)

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY l MALFORMATION

STATISTICAL TEST USED

g

NOEL ”O (1.0

LOEL 12,0 2.0

(/3,. “-\Mv«_?

Hos 4. 26 ECs

12.47

95% Confidence limits |} 90 — |, G} 95% Confidence Limits |2 1y~ 13,90

TEST TERATOGENIC INDEX (TI =LCgy /ECsp )

.0

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION | MORTALITY MALFORMATION
5.5 me/L | . x1w0=__ % i X100=___%
(\I 2500 mg/L . X 100 = % H X100=____%
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FETAX SUMMARY SHEET [z
Test No. 5
Investigator
Test Material ’P?)_E T 'i’
swree PETA¢ (LS “__ Sey
CAS No. Lot No. Test Start Date 3/ 2/ °\’§
Composition/Purity Test End Date ?/ b Iq 3
scl'cn‘ Conc. Test Units (1.0, ng/ml) ’
l LA ’Q
DAY 1 DAY 2 DAY 3 DAY 4 DAY §
[ — pH—
l Stock
1 Control £.0 7.4 =:4 7.9
l Highest Coac. 5.0/7\0 L} \l—-,‘ 3’-70 5-.|/-7\0
r—-— FETAX CONTROL’-—ﬂ-j’_ MORTALI‘I'Y e MALFORMATION
I No. Desd or Malformed RECORD RECORD
X 100 = % S ——————- TR
Total Nuuder
X 100= % X 100 = %
l Solvent Control X 100 = % X 100 = %
Control Length ‘io.o mm Solvent Control Length mm

'

Mipimum Concentration to Inhibit Growth (M

CIG)

13.0

I TEST MATERIAL/COMPOUND : RESULTS
I TEST —— MORTALITY MALFORMATION STATISTICAL TEST USED
: —
l LOEL 13.0 13.9 ¥
LCso .20 ECh 13 6F¥
I 95% Confidence limits \'-f'-Og - (Y, LS 95% Confidence Limits | D Y3~ |D. 92~
I TEST TERATOGENIC INDEX (T1 = LC go /ECso ) l,Qg-
I POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS
CONCENTRATION MORTALITY MALFORMATION
I 5-5 me/1. | . _xwo=__% ___xwo=___%
i 2500 mg/L X 100 = % X 100 = %
87
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ASTM Analysis of B-aminopropionitrile
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FETAX Summary Sheet

Test No.

DEF 1

Test Material P3C Investigator JAMES RAYBURN
Source OAK RIDGE Laboratory BANTLE 4[; 5
CAS No. Lot No. Test Start Date: 11-30-92 !
Composition/Purity Test End Date 12-4-92
Solvent Conc. Test Units (l.e., mg/ml) MG/ML
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 6.5 6.6 6.6 6.5
Control 7.6 7.2 7.2 7.3
hﬂlghoﬂ Concentration 6.6 . 6.7 7.3 7.4
lNo. Dead or Malformed
X100=2%
Total Number Mortality Record Malformation Record
LFETAX Control 9 : 100 X100 = 9% 5 : 91 X100 = 5.5%
Solvent Control X100 = X100 =
[Control Length C20 Solvent Control Length
IMInImum Concentration to Inhiblt Growth (MCIG) Jo ©.0000%
Test Material/Compound Results
Test Mortality Malformation Statlstical Test Used
NOEL 0.075 2.5E-05 T-test
LOEL 0.1 5E-05 T-test
LC50 0.094 ECS0 6.93E-05
95% CL 0.065 - 0.135 [|95% Confidence limits 4.59E-05 — 1.0E-04
Test Teratogenic Index (Tl = LC50/EC50): 1351.44

95% Confidence limits 780.52 - 2339.95
POSTIVE CONTROL: 68-AMINONICOTINAMIDE (6-AN) RESULTS
{Concentration Mortality Malformation
5.5 mg/L fC33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L ICS4 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Conflidence limits
92




- ™

(L N
FETAX Summary Sheet st No. DEF2 )
Test Material P3C Investigator JAMES RAYBURN // H/
Source OAK RIDGE Laboratory BANTLE /
CAS No. Lot No. Test Start Date: 12-7-92
Composition/Purity Test End Date 12-11-92
Solvent Conc. Tast Units (I.e., mg/ml) MG/ML
Day 0 | Day1 Day2 |Day3 Day 4
pH Stock 6.6 6.5 6.7 6.5
Control 7.3 7.2 7.5 7.3
fHighest Concentration 721 - 7.4 7.4 6.7
INO. Dead or Maltormed
X100 =%
Total Number Mortality Record Malformation Record
FETAX Control 5 : 100 X100 = 5% 5 : 95 X100 = 5.3%
Solvent Control X100 = X100 =
Control Length C20 olvent Control Length
Minimum Concentration to Inhlbit Growth (MCIG) 2t O o000t

Test Material/Compound Results

Test Mortality Malformation Statistical Test Used
NOEL 0.00075 2.5E-05 T-test
LOEL 0.05 5E-05 T-test
LCS50 0.045 EC50 8.26E-05
95% CL 0.033 -- 0.063 [95% Confidence limits 6E-05 - 1,1E-04
Test Teratogenic Index (T = LC50/EC50): 550.09
95% Confidence limits 354.20 -- ' 854.33
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X 100 = G33 H33: J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidencae limits
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FETAX Summary Sheet TestNo.  DEF3 1)
[Test Material P3C Investigator JAMES RAYBURN /// "
Source OAK RIDGE Laboratory BANTLE /
JCAS No. Lot No. [Test Start Date: 12-13-92
I(2t:omposlllon/Purlty Test End Date 12-17-92
Solvent Conc. Test Units (l.e., mg/ml) MG/ML
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 6.7 6.7 6.6 6.6
Control 7.7 7.4 7.2 7.4
[Mighest Concentration 7.3 7.4 7.3 7
No. Dead or Malformed
X100 =%
Total Number Mortality Record Malformation Record
FETAX Control 7 : 100 X100 = 7% 4 : 93 X100 = 4.3%
Solvent Control jC19 : E19 X100 = G19 H19 : J19 X100 = Li9
lControI Length Cc20 Solvent Control Length J20
|M|n|mum Concentratlon to Inhibit Growth (MCIG) gat O oo e
Test Material/Compound Results
Test Mortality Maiformation Statistical Test Used
NOEL 0.075 N.A. T-test
LOEL 0.1 1E-05 T-test
LC50 0.099 EC50 4.34E-05
95% CL 0.081 - 0.121 [[95% Confidence limits 3.24E-05 - 5.8E-05
Test Teratogenic Index (Tl = LC50/EC50): 2281.47
95% Confldence limits 1602.02 - 3249.09

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (8-AN) RESULTS

{Concentration Mortality Malformation
§5.5 mg/L JC33 : E33 X100 = G833 H33 : J33 X100 = L33
2500 mg/L ﬂ034 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits
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FETAX SUNtVIARY SHEET Y
. Test No. 3 -0cf L /%
Test Material: LLrknown p@cj Investigator: M
Source: Laboratory:  Raydle [ OBL(M
CAS No. Lot No. Test Start Date: /2 -|7/-G 7 -
Composition / Purity: Test End Date: ;7 - 2 - c} 2.
Solvent: Conc. Test Units:(i.e., mg/mi} /YL.c\ | rv
0 Day 1 Day 2 Day 3 Day 4 Day 5
..-p - =
Stock 76,4515 14|812% |95 %6 | ©
Control | )( qg 1.9 2, a0
Highest Conc. X 0 (, 8.3 8.3 Q.
FETAX CONTROL MORTALITY MALFORMATION
No. Dead or Malformed X 100 = % _ -
Total Number /0 : Jrp X 100 = /%) 77 : 92 x 100 = 7. 7%
Solvent Control:
: X100 = % X 100 = %
Control Length: mm Solvent Control Length: mm
Minimum Concentration to Inhibit Growth (MCIG): 2,002,
STATISTICAL RESULTS:
TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL 0.00 | p.coco7s | IO Uiy )
LOEL r.ol ;. ccCl 0 UL G

ECy C.CCO 2CL
95% Confidence Limits ¢,opi1 -2.0002 4

LCso O.00044%
95% Confidence Limits O .CClcF - 0.093D

TEST TERATOGENIC INDEX (Tl = LCgo/EC,) - 4 I

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/ml : X 100 = % : X 100 = %
2.5 mg/ml : X 100 = % : X 100 = %
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FETAX Summary Sheet Tast No. 2
Tost Matorlal Unknown P3C |linvestigator Mendi A. Hull . i;’ g
Source B4 Laboratory Bantle / OSU
CAS No. BS [ot No. E5 Test Start Date: Feb 1 1993 /
Compositlon/Purlty C6 Test End Date Feb 5 1993
Solvent B7 Conc. E7 [Test Units (l.e., mg/ml) mg/ml
Day 0| Day1 Day2 (Day3 Day 4
pH Stock 76,76|7.7,74 (7.6,7.2 7.6,7.4 X
Control X 7.4 7.7 7.7 7.6
iHighest Concentration X 7.2 7.7 7.8 7.5
INo. Dead or Maiformed
X100=7% MALFORMATION EXCEED ASTM LIMIT¢
Total Number Mortality Record Malformation Record
FETAX Control 8 : 100 X100 = 8% 9 : 92 X100 = 9.8%
Solvent Control Ci19: Ei19 X100 = G19 H19 : J19 X100 = L19
Control Length 0.9 olvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) 0.025
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.025 0.0003 T-test
LOEL 0.1 0.0005 T-test
LC50 6.54E-02 EC50 5.45E-04
95% CL 1.97E-02 -- 2E-01 |95% Confldence ||mns&f’_g@4,405-o4 - 0.001
Test Teralogenic Index (T1 = LCS0/EC50): 1.20E+02
95% Confidence limits 3.31E+01 -- 4.4E4-02
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X 100 = G33 H33 : J33 X100 = L33
2500 mg/L C34: E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits
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FETAX Summary Sheet Test No. 3
Test Material Unknown P3C jinvestigator Mendi A. Hull .
Source B4 Laboratory Bantle / OSU W/ f
CAS No. B5 Lot No. ES Test Start Date: Mar 8 1993 4
Composition/Purity  C6 Test End Date Mar 12 1993
Solvent B7 Conc. E7 Test Units (l.e., mg/ml)  mg/ml
Day 0| Day 1 Day2 |Day3 Day 4
pH Stock 7.6 74 7.4 7.6 X
Control X 7.1 7.1 6.8 6.6
Highest Concentration X 7.5 7.4 7.0 7.0
INo. Dead or Malformed
X100=7%
Total Number ‘ Mortality Record Malformation Record
FETAX Control 3 : 100 X100 = 3% 4 . 97 X100 = 4.1%
Solvent Control C19: E19 X100 = G19 H19: J19 X100 = L19
Control Length PR | < |Solvent Control Length J20
Minimum Concentration to Inhibit Growth (MCIG) & 0.0/ mq/mi

Test Material/Compound Results

Test Mortality Maiformation Statistical Test Used
NOEL 0.01 7.5E-05 T-test
LOEL 0.025 0.0001 T-test
LC50 0.013 EC50 1.51E-04
95% CL 0.010 -- 0.018 }95% Confidence limits 1E-04 -—-  1.8E-04
Test Teratogenic Index (Tl = LC50/EC50): 88.57
95% Confidence limits 64.09 -- 122.40
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33: E33 X 100 = G33 H33 : J33 X 100 = L33
2500 mg/L. C34: E34 X100 = G34 H33: J34 X100 = L34
CL=: Confidence limits
97.




pH

—r—

Day 0

Day 1 Day 2 |Day3d

Stock
Control

*ﬂghﬂl Concentration

0. Dead or Malformed

Total Number
FETAX Control

Solvenl Control

X100 =7

Day 4

Mortality Record

Malformation Record

X100 = 0%|

4 : 100

X 100 =

Test Material/Compound Results

Tast Mortality Malformation Statistical Test Used
NOEL 0.0025 0.0001 T-test
LOEL 0.005 0.00025 T-test
LC50 0.00530 EC50 0.00028
95% CL 0.00453 - 0.00620 J95% Confldence limits 0.00023 - 0.00035
Test Teratogenic Index (TI = LC50/EC50): 18.65

[95% Confidence limits

14.29 -

24.34

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

CL— Confldenco limits
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Day 0

Day 1

Day 2 |Day3

Stock

Control

Highest Conoentration

0. Dead or Malformed

Totel Number

X100=2%

FETAX Control

Solvant Conlrol

Mortality Record

Malformation Record

X 100

6 : 96

X 100 =

Test Material/Compound Results
Tost Mortality Malformation Statistical Test Used
NOEL 0.0025 0.0005 T-test
LOEL 0.005 0.0025 T-test
LC50 0.00288 _EC50  0.00128
95% CL 0.00237 0.00350 J95% Confldence limits 0.00106 — 0.00154
Test Teratogenic Index (T1 = LC50/EC50): 2.25
[95% Confidence limits 1.72 - 2.94
POSTIVE CONTROL: 6 -AMINONICOTINAMIDE (6-AN) RESULTS

s Mortalll

CL= Confldence limits
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pH Stock
Control
[Highest Concentration
INo.MuMdbmd
X100 =7
Total Number Mortality Record Malformation Record
FETAX Control | 3 : 100 X100 = 3% 0 : 97 X100 = 0.0%
Solvent Control e .

Test Material/Compound Results
Teost Mortallty Malformation Statistical Test Used
NOEL 0.0025 0.0005 T-test
LOEL 0.005 0.00075 T-test
LCSO0 0.00427 EC50  0.00124
95% CL 0.00378 - 0.00482 ]95% Confidence limits 0.00103  — 0.00149
Test Teratogenlc Index (T = LCS0/EC50): 3.45 l
los% Confidence limits 276 - 430 §
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
e T

CL= Confldence limits

100
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FETAX SUMMARY SHEET —
Test No. DeSiadive # 1
Test Material: P3¢ - | Investigator:  (,;\\ M
Source: @ \\. Laboratory: (X ER|_
CAS No. Lot No. Test Start Date: ¢ g /u / ¢3
Composition / Purity: Test End Date: / of /? 3
Solvent: Conc. Test Units:(i.e., mg/mi) | ) A |
= |
pH Day 1 Day 2 Day 3 Day 4 Day 5
Stock 7.0 7.0 | 1) 70
Control X 7. 5 2.6 73
Highest Conc. X Tb 7.5 A& deken
FETAX CONTROL .MORTALITY MALFORMATION l
No, Desd or Malformed X 100 = X e ﬁ(}: 2
Total Number X 100 = % : X100 = %
Soivent Control:
X100 = % : X 100 = %
Control Length: g g1 y¢” mm Solvent Control Length: . mm
Minimum Concentration to Inhibit Growth (MCIG): 5 500 5 -4/t
o
STATISTICAL RESULTS:
| TEST MORTALITY MALFORMATION STATISTICAL TEST USED 3
NOEL 0-000(, W0 W\ s
LOEL 0.0008§ W\ aas
LCse .0I120 ECp  ,so221
95% Confldence Limits 01\\— oN 95% Confidence Limits .00 200 — .oovn

{ TEST TERAOGENIC INDEX ( =

LC/ECsol - 56167

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/mi X100 = __ % X100 =__ %
2.5 mg/mi X100 = _% X100 = __ %
101
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FETAX SUMMARY SHEET

Test No.

Test Material: () 5 (‘/ _:L

Investigator: G .k& %

Source: & o\

Laboratory: (\,gQL

CAS No. Lot No.

Test Start Date: | ()| ) /ﬁ 3

Composition / Purity:

Test End Date: /o/, 5/43

Solvent: Conc. Test Units:{i.e., mg/ml)
Day 1 Day 2 Day 3 Day 4 Day 5
=55
Stock /M 70 7.0 + 0O 7.1 X

Control P8 7.6 F 7.2 )
Highest Conc. X 7.5 F. 7 7.7 1.l
FETAX CONTROL MORTALITY MALFORMATION
No. Dead or Malformwed X 100 = X / L
Total Number : X 100 = b % : X 100 = ‘{ %
Solvent Control:
: X100 = % : X 100 = %
Control Length:)) "HL}{( mm Solvent Control Length: . mm

Minimum Concentration to Inhibit Growth (MCIG): . 5. 000 75 M}J
o]

STATISTICAL RESULTS:

-

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
: o
NOEL 4 0 26—— . Q) Q C) K(‘\)SY%F\—M\ u} :'//fa 1 5
LOEL 05 0\ Wesorac ety W'//an«’—a
LCso 105 ECsy poo 63l
95% Confidence Limits (g0 — ,12.3 95% Confidence Limits 9gou1- 000964

TEST TERATOGENIC INDEX (T = LC,/EC. ) - ob%%) ~ .pocuk

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (é-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/mi X 100 = % : X100 = %
2.5 mg/mi ____X100=__ % . X100=__%
102
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FETAX SUMMARY SHEET

Test No. Qﬂﬂ # 3

| Test Material: p 3C - Investigator: Gy N A / o U)c An

Source: Lot\e Laboratory: F R/ —~C

CAS No. Lot No. Test Start Date: /o /52 /g 3

Composition / Purity: Test End Date: /% )5,

Solvent: Conc. Test Units:{i.e., mg/mi)

——— T Day 1 Day 2 Day 3 Day 4 Day 5
Stock " Y
Control — Motduen] L - 7. 6
Highest Conc. | — NN T :]“‘_g_— +. 5 i S

FETAX CONTROL . MORTALITY MALFORMATION
No. Desd or Malformed X 100 = X ‘
Total Number X100 = % X100 =__ %
Solvent Control: |
i X100 = % X100 =___% |
Control Length: |0 359 mm Solvent Control Length: . mm |
Minimum Concentration to Inhibit Growth (MCIG): (0, 000| g /it

STATISTICAL RESULTS: . '
TEST “ - MORTALITY MALFORMATION ' STATISTICAL TEST USED
NOEL 00l , 000\ W W aws
LOEL .005 ,000 5 W lliams
LC;,, 004 ECss  0005%

95% Confidence Limits 035g — .0ouL38

85% Confidence Limits oooqli— 0905 7yy

‘ “ TEST TERATOGENIC INDEX (Tl =

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

Lcsolgcso) - (o 19 “

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/mi : X100 = % : X100 = %
2.5 mg/mi : X 100 = % : X100 = %
103
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FETAX SUMMARY SHEET '
Test No. l
Test Material U (\\(’.nown P?)C !m._‘t_:)ptu‘ ]
sewrcs 050, L ) MD.~WREC
CAS No. Lot No. Test %;7&3
E:-posltlo-/l’nrity Test &nd E;Tq 3
Cosc. Test Units (l.o;‘w‘:u

Solvesnt

Coatrol Length ‘0.0| mm

— pH—
Stock (0 Oﬂ (o 92 (o 8’] b 83 69
Coatrol 761 A 774 | 10| 16T
Highest Conc. ‘ 7€ ( lg \ ] A‘% . 52_ 755
s FETAX CONTROL mems MORTALITY sassmpmmm— MALFORMATION
%0. Dead or Malformed X 100 = % RECORD RECORD
Total saoer | Y v xwo=d S .10 xw0= %
Solvent Control  i____X100= % . X100= ___ %
Solvent Costrol Length mm

Miaimum Concentration to Inhibit Growth

MCIG) 1.0 mafL

TEST MATERIAL/COMPOUND : RESULTS

TEST ‘ MORTALITY MALFORMATION STATISTICAL TEST USED
’
NOEL _ 4—0 0.50 ’)21)(7{;:”00\ T-%«.ssi
WEL | S0 0.0 BoCermn, T-kest

LCy U B A male  Temnd Sprarmn-Va-bur

E(@’O O;(O'—I mg/t— Teimnad S heabue

95% Confidence ".@,“)5-04' .59Q

9% Confidence Limi® () $9-0.15

8.9

TEST TERATOGENIC INDEX (Tl =LCs /ECsp)

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6

-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION A
SR IR
5.5 me/L | _ .___xiwo0=___% i x1w0=__% ,
2500 mg/L . X 100 = % : X100 ___%
104
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Test Material ()L o PAC

FETAX SUMMARY SHEET

§  investigator
TURLEY

l ) MD-WRES

Sourcs O SU
CAS No. Lot No. l Test nlsg /03'5"
Composition/Purity I ""’2, 7.43 ?;'3.
Solveat None Conc. Test Units L:l.o.. ng/ml)
pH —r-_— B s |
Stock 6P 6 90 0 | 6H 698
Coatrol 7.7\ ~1.770 .68 772 768
Highest Conc. : 7 0 71.< A 756 .48 756
memss FETAX CONTROL e MORTALITY ssssmssepesmm—ms MALFORMATION
ko, Dead or Nal forasd RECORD RECORD |
og— X100=s % d4
e ) oy x100s 2% | - 1D X100= 39— %
Solvest Coantrol . X 100 = % : X 100 = %
Control Length |0 .07 om Solveat Coatrol Leagth mm
Minimum Concentration to Inhibit Growth (MCIG) 2 ‘00 m\h_
TEST MATERIAL/COMPOUND : RESULTS
TEST MORTALITY ' MALFORMATION STATISTICAL TEST USED
‘_#
NoEL__ | 400wt | 025ml | Becren Ted
LOEL ‘ $.00 mqfe O SOmlL Borferremy T-LX

o 410 (Trwmnd Spooemn-teroer)

e O (oo ralt (T G-Vt

LiS% Coafidence limits 4 49 -4 Q\

95% Confidence Limits ! O\g"] -0 a7

I TEST TE

RATOGENIC INDEX (TI =LCy /ECg )

7.12

R

POSITIVE CONTROL; 6 AMINONICO

——

TINAMIDE (6-AN) RESULTS

-

CONCENTRATION MORTALITY MALFORMATION
ﬂ
s.S mg/L . . X 100 = %< : X 100= ___%
2500 mg/L . X 100 = % : X 100= __% l
105
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Test Materal ()} coun PAL TURLEY
Source OSU l ut).MDwJ?(E.C
CAS No. Lot No. | Test Start °fr§'5
| Composition/Purity | Test géul 527%
Cosc. Test Units “C" se/ni)

S DAY 2 DAY 3’ DAY 4 DAY §
H # N
Stock L A .37 (092 G 90 6.98
Control 768 TP 7.5 703 | 172
Highest Conc. 1.S1 T1AD '7138 1 SL_ .53
MORTALITY semmasspmmss MALFORMATION —r

emems FETAX CONTROL
go. Dasd or Malformed RECORD RECORD
—_— X100 %
otal Numoer 2 . o) _xt00s 2% | L_:sud X100= o

. C-
FETAX SUMMARY SHEET

{rvestigator

Solvent

___!___‘_.xm. % X 100 = %

Solvent Coatrol

Control Length Q.0 o= Solvent Control Length mm

pimum Concentratioa to [nhibit Growth (MCIG) |{ oo;m_ﬁ/i'

i

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY MALFORMATION . STATISTICAL TEST USED
SRR ’
NOEL ERalL  HoMOoGENE TS FAIL lomoGeEre ™ By&m;n, TRk

FAw oM aGENENT Y)ﬂ'\gﬂcﬁ\ T“\’¢§

LCso 4' 4'(0 F‘\IL. Trmeed SW'W ECso O -—74 mgll_ Temedd 5@6"“""“&\»“
% Coafidence limits 4 (8 -4 &) 98% Confideace Limits O (,3 -0 .22

LOEL ‘ AL omswieT]

9
i TEST TERATOGENIC INDEX (TI = LC 5o /ECs0) | .03

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION »
T S

5.5 me/L | . _xiwo=___% . X100=___%
2500 mg/L . :
i X0=___% i x1w00=___%
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FETAX SUMMARY SHEET
Test No. /
PR ——— ' Rt
1
Test Material P30 "":,."".“‘DWC A
Lab
Source «r JevM
Test Start D
CAS No. Lot No. ot , 2","8‘ / ;:_'
Composition/Purity "“/‘Z’;’I: te
Solvent Coanc. Test Units (i.0., mg/ml)
A7) 71/
R
DAY 1 DAY 2 DAY 3 DAY 4 DAY §
Stock 2. 09 7. 709 707 -
Costrol 7.9/ 7.07 4 762 743
Highest Conc. — 750 794 7-84 753
pemesss FETAX CONTROL MORTALITY sesyume MALFORMATION s
Mo. Dead or Nalformed RECORD RECORD
— X100 = % —
et wm— O 100 x100=0 % | 3 :loo x100eS %
Solvent Coantrol . X 100 = % . X 100 = %
Control Length mm Solvent Control Lesgth mm
Minimum Concentration to Inhibit Growth (MCIG) ;: ~ )/

TEST MATERIAL/COMPOUND : RESULTS

TEST TERATOGENIC INDEX (TI = LCgq /ECsp )

S

//1-.8 - T5K -CGlso
454.'7 - Lty . £CsO

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL e Qooe  blL O vcoj &,LI,
LOEL oo LH Doz both
LCso 0 077 7L ECso 9 ovoai- Ll o o001z 73K
95% Confidence limits (o,cﬂ; ‘D.Uuu) _E 95% Confidence Limits [y noopR -0‘0,_.,5& Z{au

CONCENTRATION MORTALITY MALFORMATION
L -
5.5 mg/LL | . X100 = % : X100=____% .
2500 mg/L . X 100 = % et _Xt100=___%
T S
A0
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FETAX SUMMARY SHEET

- nvest ‘ v v |
Test Material ch ! ﬁwo;{ ‘

Source wr /0//’

CAS No. | Lot No. !ut' 1‘?7‘2 ;uu
Test £nd Date

Composition/Purity )5 |52

Solvent

Conc. Test Units (i.0., mg/ml)
me—— A [ [

E———

Stock 7o7 2.05 7./2 7.04 —~
Control 7.79 275" 751 755 752
Highest Conc. — 1.86 77¢ WAl vAA
prmsm FETAX CONTROL s rasmmm— MORTALITY sy MALFORMATION
No. Deed or Melformed RECORD RECORD
X100 = % .
Totst Numcar 2 : 120 x100m O % |_2 ./ yi0a 2 &
Solvent Control . X 100 = % . X 100 = %
Control Length mm Solvent Control Length mm

Minimum Concentration to Inhibit Growt

h (MCIG)

Q- 0C01 S

_|

TEST MATERIAL/COMPOUND : RESULTS

95% Confidence limits (o,w7c -o_w-n)

TEST MORTALITY ' MALFORMATION STATISTICAL TEST USED
NOEL 0.0  pulh 0.vvo/( )

LOEL 0.0b 0.6015

LCso N.0074 P ECso  0.co0218 ZEL)

95% Confidence Limits /0.0&‘/‘7 - o.cwz_s)

TEST TERATOGENIC INDEX (Tl = LC so /ECgg )

539

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION

MORTALITY

MALFORMATION

T

—_—t e X100 =

2500 mg/L /WL

-— e X100=

—_—t . X100= %

—_—ee X100 =
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FETAX SUMMARY SHEET
' ! Test No. - > _,
Test Materi Investigator
s erial  pze "D, A. DARSON o
Source Lsb
uTlevs
CAS No. Lot No. Test Start Date
V| 1 ias
Tost £nd
Composition/Purity ""l , 57;‘;
Solvent Test Units Cl.s., Bg/al)
14 [ 4f
”“— Y
Stock 708 707 7.05 707 —
Control 732 772 |- 7.6/ 759 7. 51
Highest Conc. — 7.9/ 1.9 207 727
FETAX CONTROL ; MORTALITY s MALFORMATION  smuse
No. Deesd or Malformed RECORD RECORD
Totot Waoe X100s= % e
ots r
_ Vo100 xtoom_| & | | _:T7 xio0=lol%
Solvest Control . X 100 = % . X 100 = -
Control Length mm _ Solvent Control Length mm
Minimum Concentration to Inhibit Growth (MCIG) O, N2 &
R

TEST MATERIAL/COMPOUND : RESULTS
TEST MORTALITY MALFORMATION STATISTICAL TEST USED

I

NOEL 0.k 444 <0.000] WIU,
LOEL 008 both 0.0001 Wru.

0.0 = 19K 0.000162- LEW  Bowit §- €4
LCso o, ¢y1- €04 ECso 2,006 17 - T3K

(v.ceir- 0.t )T

95% Confidence limits 95% Confidence Limits (o-Crui-ceead) EF5 (i c.iC- 0-0457)

A,q') -¢coA (0 vours -ouenry) - TBK
TEST TERATOGENIC INDEX (TI = LCgy /ECyp ) {z’; Zﬁ,’f j

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION

Sus——— —
S.8 mg/L ”d{' | . X 100 = % —te_ . X100=___%
2500 me/L  foprp __X100= __% e t____X100=__%

109 E f']‘b'
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Test No, :L‘
e . —— N
Test Materlal Imvestigator
PS & (0T
Source TS PL\ 2 Lad S 2L
CAS No. 7 Lot No. Test Start Oate
| 2/("( { a7
Composition/Purity Test £nat Date |L/( 8‘/"
12, —
Soluq( Cone. Test Units (1.e., My/ml)
DAY | DAY 2 DAY 3 DAY 4 DAY §
Stock f]‘g" —"}; 7"" j‘g-.
Coatrol ¥ o §.0 7.9 . q
Highest Coanc. 7. o 1.7 2.9 7.9
Ko, Dead or Nalformes RECORD RECORD
: X 100 s % e —— —ewsny
orat et O .0 %1008 0O %[ 0 O x100aD %
Solven( Con('o' L e - - X 1m- — % —t — X 1w L
Coatrol Leagth 95 O ma Solvent Control Length — mm
Minimum Concentration to Inhiblt Growth (MCIG) o 0O |
TEST MATERIAL/COMPOUND : RESULTS
St AR ASARNIVe y PR
TEST “ MORTALITY | MALFORMATION STATISTICAL TEST USED
NOEL | 0.0 O »Q‘-\\IAMQL
LOEL ooy ©.0005" Q'.\\irm
LCsq o.0L ECso O. oo |
98% Confldesce limits O, 05 ~3 .01 98% Confldence Limits O . 000% - .00 1 Sd.}
R it i 1
TEST TERATOGENIC INDEX (Tl = LCgqg /ECyo ) ' ,"D“L’L"‘)
e TR ——— R~

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
Y M b
5.5 mg/L | ; X 100 = * : X100 %
2500 mg/L : X 100 = % U X100m _____%
RIS 3
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FETAX SUMMARY SHEET
: : l Test No. 2
Test Material 55 C. Investigator Fort |
Soarce FETaX (LS W qg (.
CAS No. Lot No. et stareonee /5 / a3
Composition/Purity Test End Date | ,'Z Slq.;
Solvent Conc. Test Units (1.e., my/ml) [ E .
S DAY 1 DAY 2 DAY 3 DAY 4 DAY § |
Stock 7.1 7.3 7'\_( g
Control 7.8 -7.% 7 ‘ q .,7:'2'
Highest Conc. 7' g 7.5 7. 5 1. b
e FETAX CONTROL oum MORTALITY sememepssmse MALFORMATION sy
No. Desd or Malformea X 100 = % L RECORD RECORD
Total Humer O :10o%100=_ O %| O : [ X100=0 %
Soivent Control . X 100 = % X 100 = ‘«
Control Length 0‘0 .3 om Solvent Control Length mm

Minimum Coancentration to Inhibit Growth (MCIG)

©.000%S

TEST MATERIAL/COMPOUND : RESULTS

TEST TERATOGENIC INDEX (TI = LCg /ECg ) |

TEST MORTALITY MALFORMATION | —S;TATlSTICAL TEST USED
NOEL 0.005 0.0005" '.“fawa_

LOEL 0.09% ©.0001'5” "\\\'Mva—-

LCso 0.07UL & 0. po 12

95% Confidence limits o AL 2 _ o, 92 95% Confideace Limits O, 000 |0 - O. 0o 14

©3.33

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION

5.5 mg/L |1 . X 100 = % H X100= ____ %

2500 mg/L r . X 100 = % : X100=___%
111




|

|

-

-~

BN NN e
g

Q O
FETAX SUMMARY SHEET ' N
I Test No. 5
Test Material ?:5 c ' - Investigator F—;Y"‘_ e
Sowree FETAX ILS | SBL B
CAS No. Lot No. Test Start Date
i1
[13] 43
Composition/Purity Test End Date \ [ Z’]l a3
Solvent Coac. Test Units (f.e., og/ml) Il_o .
r*‘ DAY 1 DAY 2 DAY 3 DAY 4 DAY §
— p — —_——— —
Stock 73 7.2 1.3 7.4 '
Control 7\‘3 &.O -'q _7'q
Highest Cone. 07' 1 f) ¢ r) ) a 7. j
s FETAX CONTROL mwses MORTALITY meeyessmes MALFORMATION sum
No. Desd or Melforses RECORD RECORD
Total Namoer X 100 - % . NS
O _:100x100=[Q0 % |_O_ :100 x100=_0 %
Solvent Control . X 100 = X 100 = %
Control Length C“(p mm Solvent Control Length mm

Minimum Concentration to Inhibit Growth (MCIG)

O.0005

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY | MALFORMATION STATISTICAL TEST USED
NOEL 0.005 0 G005 Williinge Tact
LOEL 0.05 0.000715” Williany Test

LCso O.05_ ECso Q.0009

95% Confidence limits Q.83 — o, =}

95% Confidence Limits

TEST TERATOGENIC INDEX (TI = LC¢y /ECsp )

| oS, Sk

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION

5.5 mg/L l : X 100 = % —teeee X 100= %

2500 mg/L : X 100 = % — X100 = %
112
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h-Value

k-Value

ASTM Analysis of Sodium Acetate

Laboratory

Laboratory
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FETAX Summary Sheet Tost No, DEF 1
Test Materlal P3D Investigator JAMES RAYBURN ﬂ/
Source OAK RIDGE Laboratory BANTLE
CAS No. Lot No. Test Start Date: 3-25-93
Composition/Purity Test End Date 3-29-93
Solvent Conc. est Units (l.e., mg/ml) MG/ML
Day0 | Day1 Day2 |[Day3 Day 4
pH Stock 7.9 7.9 7.8 7.8
Control 7.8 - 7.5 7.3 7.1
Highest Concentration 7.6 7.3 7.2 74
”—;Doud or Malformed
e X 100 = %
Total Number Mortality Record Malformation Record
FETAX Control 9 : 100 X100 = 9% 6 : 91 X100 = 6.6%
Solvent Control : X 100 = X100 =
Control Length €20 7M olvent. Control Length
Minimum Concentration to inhibit Growth (MCIG) 42t [ s /ml
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 6 0.75 T-test
LOEL (12) 1 T-test
LCS0 6.961 ECS50 2.323
95% CL 5340 -- 9.074 |95% Confidence limits 1.316 - 4101
Test Teratogenlc Index (Tl = LC50/EC50): 3.00
95% Confidence limits 1.60 -- 5.61
POSTIVE CONTROL: 6-AMINONICOTI!‘_@AM|DE (6-AN) RESULIS
Concentration Mortalily Malformation
5.5 mg/L C33 : E33 X 100 = G33 H33 : J33 X100 = L33
2500 ma/L C34 : E34 X 100 = G34 H33 : J34 X 100 = L34
CL= Confidence limits
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I _ FETAX Summary Sheet TestNo. DEF 2 1y
' Tost Materlal P3D Investigator JAMES RAYBURN /
I Source OAK RIDGE Laboratory BANTLE
CAS No. Lot No. Test Start Date: 3-29-93
l Composition/Purity Test End Date 4-2-93
Solvent Conc. Test Units (I.e., mg/ml) MG/ML
i
Day 0| Day1 Day2 |Day3 Day 4
pH Stock 7.8 7.8 7.7 7.7
l Control 7.7 7.5 7.4 7.2
[Highest Concentration 7.7 7.5 7.3 71
i
INo. Dead or Maltormed
l X100 =7 MALFORMATION EXCEED ASTM LIMI
Total Number Mortality Record Malformation Record
I FETAX Control 10 : 100 X 100 = 10% 7 : 90 X100 =  7.8%
Solvent Control : X100 = X100 =
l Control Length 9. b 35 mq/m |Solvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) G /m% /i
i Test Material/Compound Resulits
Test Mortality Malformation Statistical Test Used
l NOEL |N.A. 1 T-test
LOEL 0.25 2 T-test
I LC50 6.296 EC50 1.409
95% CL 5293 - 7.489 [|195% Confidence limits 0.649 —- 3.059
l Test Teratogenic Index (Tl = LC50/EC50): 4.47
95% Confidence limits 2.02 - 9.89
l POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33: E33 X100 = G33 H33 : J33 X 100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Contidance limits
i
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FETAX Summary Sheet TestNo. DEF3 ]
Test Materlal P3D Investigator JAMES RAYBURN 7/{;3
Source OAK RIDGE Laboratory BANTLE
CAS No. Lot No. Test Start Date: 4-19-93
Composition/Purity iTest End Date 4-23-93
Solvent Conc. Test Units (l.e., mg/ml) MG/ML
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 7.8 7.8 7.7 7.7
Control 7.7 7.5 7.4 7.2
Highest Concentration 7.7 7.5 7.3 7.1
Fuo. Dead or Malformed
e X 100 = 7%
Total Number Mortality Record Malformation Record
FETAX Control 8 : 100 X100 = 8% 9 : 92 X100 = 9.8%
Solvent Control X 100 = X 100 =
Control Length ¢, 4% olvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) A /mafms
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 2 2 T-test
LOEL 4 4 T-test
LC50 5.356 ECS50 3.374
95% CL 4617  -- 6.213 195% Confidence limits 2.570 --- 4,429
Test Teratogenic Index (Tl = LC50/EC50): 1.59
95% Confidence limits 1.16 - 2.16
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS |
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits
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No. Dead or Malformed

G
FETAX Summary Sheet Test No. 1
Test Material P3D Investigator Mendi A. Hull
Source _ Sigma _ Laboratory OSU Bantle
CAS No. Lot No. Test Start Date: 8 Mar 93
Composition/Purity Test End Date 12 Mar 93
Solvent Conc. Test Units (i.e., mg/ml) __mg/ml
Day 0| Day1 Day2 |Day3 Day 4
pH Stock 8.1 8 82| 8
Control 7.6 741 7 7.1
Highest Concentration 7.8 751 7 8

X100 =7%
Total Number Mortality Record Malformation Record
FETAX Control 3 : 100 X100 = 3% 7 97 X100 = 7.2%
Solvent Control X100 = X 100 =
Control Length (mm) 1cm Solvent Control Length (min)
Minimum Concentration to Inhibit Growth (MCI 0.5 mg/jml
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 6 0.25 T-test
LOEL 8 0.5 T-test
LCS50 11197 EC50 2.006
95% CL 9.517 -- 13.173 |95% Confidence limits 1.078 - 3730
Teét Teratogenic Index (Tl = LC50/EC50): 5.58
2.94 -- 10.60

95% Confidence limits
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FETAX Summary Sheet Test No, 2
Test Materlal P3D "Investlgator Mendi A. Hull é Z/%
Source Laboratory Bantle / OSU
CAS No. Lot No. est Start Date: Mar 15 1993
Composition/Purity Test End Date Mar 19 1993
Solvent Conc. Test Units (I.e., mg/ml) mg/ml
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 8.1 8.0 8.2 8.0 X
Control X 7.6 7.4 7.0 7.1
Highest Concentration X 7.8 7.5 7.0 8.0
INo. Dead or Malformed
X100 =7
Total Number Mortality Record Malformation Record
FETAX Control 10 : 100 X100 = 1049 6 : 90 X100 = 6.7%
Solvent Control X100 = X100 =
Control Length 1 cm Solvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) 0.5 mg/ml
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 10 N.A. T-test
LOEL 12 0.25 T-test
LC50 11.071 ECS50 1.176 -
95% CL 10.161  -- 12.063 ||[95% Confidence limits 0.849 - 1.630
Test Tel;alogenlc Index (TI = LC50/EC50): 9.41

95% Confidence limits

6.72

-- 13.19

ROSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

- JConcentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
|2500 mg/L C34 . E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits
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FETAX Summary Sheet Tost No. 3
Test Materlal P3D Investigator Mendi A. Hull W ”ﬂ—
Source Laboratory Bantle / OSU f
CAS No. Lot No. Tost Start Date: Jun 7 1993
Composition/Purlty Test End Date Jun 11 1993
Solvent Conc. Test Units (l.e., mg/ml) mg/ml
Day0| Day1 Day2 |Day3 Day 4
pH Stock 8.1 8.0 8.2 8.0 X
Control X 7.6 7.4 7.0 7.4
dnghnt Concentration X 7.8 7.5 7.0 8.0
P;o. Dead or Maltormed
X100=7%
Total Number Mortality Record Malformation Record
FETAX Control 2 : 100 X100 = 2% 7 : 98 X100 = 7.4%
Solvent Control X100 = X100 =
Control Length 1 cm lbolvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) 0.5 mg/ml
Test Material/Compound Results
Tost Mortality Malformation Statistical Test Used
NOEL ) 10 0.5 T-test
LOEL 12 0.75 T-test
LC50 10.623 ECS50 1.169
95% CL 10.139 - 11.130 [|95% Confldence limits 0.842 - 1.623
Test Teratogenic Index (T = LC50/EC50): 9.09
95% Confidence limits 6.53 -- 12.66

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

Concentration Mortality Malformation
5.5 mg/L X100 = X100 =
2500 mg/L X100 = X 100 =
CL= Confidence limits
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Day 0

pH Stock

Control

“nghoﬂ Concentration

HNo. Dead or Maiformed

X100 =7

Total Number

Mortality Record s

Malformation Record

FETAX Control

Solvent Control

100 X 100

99 X 100

7

Test Material/Compound Results

95% Confidence limits

1.85 - 2.97

Test Mortality Malformation Statistical Test Used
NOEL 12 2 T-test
LOEL 14 4 T-test
Lcso 12.000 \/ (. ) \} EC50 5116) TR (”;:“‘.
95% CL 10.835 - / 13.290 |95% Confldencg -Ilmlts 4,139 o 6.325
LI'est Teratogenlic Index (Tl = LC50/EC50): /‘\{ .’} ( ’)) '/“2‘.35 \:L' -

CL= Confidence limits

123

LS N




—-——'—-——---——-T

N

Day0 | Day1

Day 2

Day 3 Day 4

pH Stock

Control

IHIghoc( Concentration

HNo. Dead or Malformed
Levervessmseneneseeee X 100 = 7
Total Number

FFETAX Control

Solvent Control

Mortality Record

s

Malformation Record

X 100

100

Vv 1%

X 100

Test Material/Compound Results

: Test Teratogenic Index (Tl = LCS0/EC50): (,?w(_?) Tas

95% Confidence limits

1.18

- 1.74

Test Mortality Malformation Statlstical Test Used
NOEL i1 6 T-test
LOEL 12 9 T-test
LC50 11.000 /" ECso  7.840 ’B)"‘T;;@ga( N
95% CL 0269 -  13.055 [95% Confidence limits 7088 - 8300
-

CL=
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pH Stock S
Control
Elghm Concentration
INO. Dead or Malformed
X100 =%
Total Number Mortality Record Malformation Record
JFETAX Control 1 109 100 = 1% 2 H 99 X 100 = 20%

Day 2 Day 3

olvont Control

NN

Test Material/Compound Results

Test Mortality Malformation Statistical Test Used

NOEL 10 5 T-test

LOEL 11 8 T-test

LC50 12.061 EC50 8.882

95% CL 11.418 - 12.740 95% Confidence limits 8.260 ---- 9,551

Test Teratogenic Index (Tl = LC50/EC50): 1.36
95% Confidence limits 1.24 - 1.49

"POSTIVE CONTROL: 6

CL= Confidence limits

59

cr
(T

-AMINONICOTINAMIDE (6-AN) RESU
— :

LTS
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FETAX SUMMARY SHEET

Test Material: S‘?i B

Investigator: &[4

Source: % M\\ o

I Laboratory: (* £R [

CAS No. Lot No.

Test Start Date: || /o, /:7-3

Composition / Purity:

Test End Date: | ,(75/93

Solvent: Conc. Test Units:(i.e., mg/mi) i

_—ﬁ-pH-- —g Day 1 Day 2 _ Day 3 B Day 4 Day 5
Stock 7.0 1.0 7.0 ./ X
Control % 7.5 7.7 6.0 7.9
Highest Conc. v 7.6 1.k 7. & 7.7

FETAX CONTROL ~ MORTAUTY MALFORMATION
No, Desd or Matformed X 100 = X 2l o l |
Totat Number X100 = % : X100 =__ %
Solvent Control:
— X100 = % : X100 =__ %
Control Length: :]_'30\ mm Solvent Control Length: . mm
Minimum Concentration to Inhibit Growth (MCIG): |.C V\Aﬂ/v“/<
STATISTICAL RESULTS:
TEST . MORTALITY MALFORMATION STATISTICAL TEST FM
NOEL 1.0 D.5 \)J{\\‘.Q,\s
LOEL 1.0 \.0 W \ige 8
LC,, 1. bq ECo 523
95% Confidence Limits |p.9¢~11.44 95% Confidence Limits 4,37 -0.25

TEST TERATOGENIC INDEX (Tl = LC.,/EC,,) -

7:23%

PbSlTlVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

1

CONCENTRATION MORTALITY MALFORMATION |
0.0058 mg/mi : X100 = % : X100 = %
- 2.5 mg/mli : X100 = % : X100 = %
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FETAX SUMMARY SHEET

Test Material: ? BN

TestNo. DD #y
Investigator: .|| 44

Source: R 1|,

Laboratory: C ERL

CAS No. Lot No.

Test Start Date: |5 /07 (93

- E pm e
BN N IS I BN N BN mE B BE Em Bl

Composition / Purity:

| Test End Date: | /', 3 /; >

Solvent: Conc. Test Units:(i.e., mg/mi) Mg 433 1 |
e Y
Day 1 Day 2 Day 3 | Day 4 Day 5
Stock 7.0 7.2 - 711
Control ¥ | 19 . | 73 2.5 7.5
Highest Conc. %_‘é? 7 5 7.4 717 7.
FETAX CONTROL MORTALITY MALFORMATION
- \
Mo, Desd or Malformed X 100 = X e
Totat Number : : _ X100 = % X100 = %
Solvent Control: v
: X 100 = % X100 = %
Controt Length: 7 7944 mm Solvent Control Length: . mm
Minimum Concentration to Inhibit Growth (MCIG): | wnq fud
S S |

STATISTICAL RESULTS:

SR ey e
TEST I MORTALITY MALFORMATION STATISTICAL TEST USED
A
NOEL 1.0 %. 0 W illlgmms
LOEL q.0 2.9 WAl amg
LGy . ZL ECq L.bT
35% Confidence Limits ¢ §~10-3% 95% Confidence Limits {,,0 3- 7206

[ TEST TERATOGENIC INDEX (Tl = LC,y/ECoy - | 593

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY
0.0055 mg/ml : X100 = %
2.5 mg/mi : X100 = %
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FETAX SUNWIARY SHEET

)

TestNo. Dk 273

| Test Material: P 3 D

Investigator: ¢ (L4 /l«/, I hyenn

Source: E-..-I/..

Laboratory: (‘, E Q{’

CAS No. Lot No.

Test Start Date: ///, 7/7 3

Composition / Purity:

Test End Date: /33/5 2

Solvent: Conc. Test Units:(i.e., mg/mi) 9 /P
pH Day 1 Day 2 Day 3 Day 4 Day 5
Stock 20 694 170 7.0 > |
Control ¥ | F¥ | as 1.4 7.0
Highest Conc. x +67+ |1¢% 1.1 7.7
FETAX CONTROL MORTALITY MALFORMATION
No, Desd or Ma{forved X 100 = z B
Total Nusber : = X100 =Q_% :_ X100 =0 %
Solvent Control: '
__ X100 = % X100 = %
Control Length: %mm Solvent Control Length: . mm
Minimum Concentration to Inhibit Growth (MCIG): 3 0 /J
STATISTICAL RESULTS:
TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL 7.0 less hwe (.25 WAl am s
LOEL 9.0 0.25 wWil\lan~¢
LCso 1756 ECyo b.92
85% Confidence Limits - \3 -7.97 95% Confidence Limits 5.7~ 7. 1|

TEST TERATOGENIC INDEX (Tl = LC./EC.))- \ |5

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (G-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
0.0055 mg/mi : X100 = % : X100 = %
2.5 mg/mi : X100 = % : X 100 = %
|
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FETAX SUMMARY SHEET

lmt,wu L{_i\{

Test Material Qe | P3D
: Lab
Source OESU l OMD ’
CAS No. Lot No | l'cn4 T:'l’: ;nu
Compositioa/Purity l m:' ’(:d rgz}u
Test m,u: ¢t.0., SQ/)

Solvest

Stock

40 P\lm\

<!

Coatrol

7.3

Highest Conc.

FETAX CONTROL
No. Dead or Malformed

X100 %

Totat Musber

MORTALITY
RECORD

MALFORMATION
RECORD

Solvent Coatrol

Xt0=s___%

Solvent Control Lesgth

rowth (MCIG) 8‘0 ""!”‘\

Coatrol Leagth O QB mm
Miaimum Concentration to Inhibit G

TEST MATERIAL/COMPOUND : RESULTS

STATISTICAL TEST USED !
S — .

(e y
TEST ! MORTALITY MALFORMATION
NOEL (O O AL wu_dg_g,.ﬂ Wo"\ Y-’hs\
LOEL '_, ‘O FAlL omMouirk T Ex&'/wﬂ \ t-‘ccx*

ECq '-l qz m,\m\ Tevamad SFWM

95% Confidence limits 749 -8 A 98% Coafidence Limits T 78 -3.6\
4—‘_—f
TEST TERATOGENIC INDEX (TI = LCy /ECso ) ‘ o (38
;’.'-

POSITIVE CONTROL: 6 A

A

MINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION

s.s mg/L

MORTALITY

MALFORMATION

2500 mg/L

#’
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Test Material () njusown P9/ s el
Source O;U | L.UW\D /W?\GQ
CAS No. Lot No. l Test Start Oate NELE
Composition/Purity l Tese tnd A2 [23

Test Units (l-( sg/ml)
{m

Solvesnt

Stock

'1 70 1,61 '7:(,,3

Coatrol

Highest Conc. ’
FETAX CONTROL MORTM.ITY MALFORMATION
¥e. Desd or Nelformed’ RECORD RECORD
—_ X100 %
| L 9 xwo=_l % b : WXM-_L:_S
rSolnn Coatrol . X 100 = < . X100= ____%
Control Leagth |0 08 =™ Solveat Coantrol Lesgth mm

| Migimum Conceatration to Inhibit Growth (MCIG) 8‘0 malon)

TEST MATER|AL/COMPOUND RESULTS
' MORTALITY MALFORMATION

NOEL C.0 (00 Borarrens T-ted
ek | (.0 7.0 RorFeren T
LCso 1., | m\\m\ Teowad %WMW ECsy 8 -16"‘)"“\ Arisved %pcrmw

95% Coafidence limits 1 72 -3 95% Coafldence Limits 7 84 -37(
| TEST TERATOGENIC INDEX (TI = LC 5o /ECs0) ‘ 0.93

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS
MALFORMATION

* CONCENTRATION MORTALITY

s.S mg/L

I 2500 mg/L
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FETAX SUMMARY SHEET

Inwvestigator

Test Material { 1 4o unl P‘i] 2 e
Source OOV 5D WREC
CAS No. Lot No. Yutzﬁ.‘rs pate
Composition/Purity ‘ Test %7%.

Solvest Test Units (1.0., se/al)

A DAY 4 DAY §
8.5 343 | 3%

1.60 7<9 7 63
2497 199 § o4

MALFORMATION msusy
RECORD

— pH—
Stock 40“1“

Control

Highest Counc.

s FETAX CONTROL
No. Deed or Mal formed

X100 =%
Total usber
Solvent Control . X 100 = % . X 100 » %
. Costrol Leagth 9'19 mm Solveat Control Leagth am

Miaimum Concentration to Inhibit Growth (MCIG) l [0}

TEST MATERIAL/COMPOUND : RESULTS

m MORTALITY MALFORMATION

STATISTICAL TEST USED 9
NOEL 3.0 <.0 Bofrerron T-fk

LOEL 4'0 | Q.O Er\;c(ron\ -T-ba‘(
LC;Q 5-72 Mﬂ““\ T—(\m"‘dd SQ‘D’M‘MU Ec” 63\ ﬂglml /\r.p-\,A %PD‘*‘M—W

98% Coafidence limits SA-'Z_—(‘,‘OZ_ 95% Coafidence Limits g‘Bg - (083
i TEST TERATOGENIC INDEX (T = LCygo /ECsp ) ‘ 09\
S
POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
#
5.5 me/L | . X100= % . i x100=___%

P:/ : ) : :
W-_, S —




Test Material ?3D : '"3"72'"b MOJ J
Source - ' I Led (T Jcum
CAS No. Lot No. '.é7t;2 |7l§
Composition/Purity Vut‘yd 0763
Solvent ] Coac. Test g‘;:) (L0 semi) |
~# - ”‘
e DAY DAY 2 DAY 3 DAY 4 DAY §
Stock 7y | 7 | 743 —
Control 7.49 JtLo Teo s
Highest Coac. — 192 (9) 139 (1) 7.9 ¢s) 749 /(,2

FETAX CONTROL“—— MORTALITY ssesesyemes MALFORMATION
No. Dead or Malformed '

RECORD RECORD
- X 100 = %
| Numper “
ots S (o xwo=_Q % |3 __: [0 X100m 2 %
Solvent Control . X 100 = % . X 100 -- %
Control Length mm ’ Solvent Control Length mm ‘

Minimum Concentration to Inhibit Growth (MCIG) S,

TEST MATERIAL/COMPOUND : RESULTS
TEST | MORTALITY MALFORMATION |  STATISTICAL TEST USED

NoeL | 50w, 5o 3.:2/__——_-_7
LOEL 70 k. 70 4| . .
LCsp 12.32 ECo §97
95% Confidence limits (_114-/2.¢) - | 95% Confidence Limits ( ;2 —4.4)
TEST TERATOGENIC INDEX (TI = LCso /ECs0 ) | (> )40 J |

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
-

5.5 me/L | . X100= ____% i X10m__%

2500 mg/L : X 100 = % L X100= ____
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FETAX SUMMARY SHEET

Test Material Pgb

N DAy f

Source l urlcvA

CAS No. Lot No. I Test “3’" o/-?n/f ‘
Composition/Purity l Test m o-u

Solvent Coac. l Test unm ‘»';;q/;:/ no

““*“
F_-H__II DAY 2 DAY 3 DAY ¢ "DAY §
Stock : rA7ZPN AL R R X PR L VN —
Control 759 7 5% ST e 7 s¢ 7457
Highest Conc. - 7.93 - 7.8% 7491 7497
posmmss FETAX CONTROL s MORTALITY asmemnyemmm MALFORMATION s
Ho. Desd or Malformed RECORD RECORD i
Total kacer O : (00 x1002 O % |_O: 00 x100a D
Solvent Control : X100 = % . X100 = %
Control Length mm Solvent Control Length mm

Mipimum Concentration to Inhibit Growth (MCIG) o ’

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
4 " ““l
NOEL 85 f.é&% <5 WL . i ,
LOEL /0 Gt 5w,
LCso [ 48 ECo 9.3
95% Confidence limits C,o,j -3 1) 95% Confidence Limits ( 7/ - /2.1) :
R Jm

TEST TERATOGENIC INDEX (TI = LCgy /ECyy ) /.27 I _

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION I MORTALITY MALFORMATION
. e
$.85 mg/L I : X100 = % ——teX100m % I
2500 mg/L ' . X100 = % : X100=
SR - ——

. )/z)




y
A =)

B
i S 5

. e B
B I

- POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS -

FETAX SUMMARY SHEET

Test Material P&b . '3“”?‘%56) V

Source : L } I qu Jeor 1
CAS No. o . Lot No. ; l Test 27/; ;/.4"} G oy
Composition/Purity ‘ I "";733'7'71

Test Units (.0, by
( ./A,;-)

Solvent
P

.ﬂ

m s DAY 1 DAY 2 DAY 3 DAY 4 DAY §
a—— p a— R NN
Stock 741 ., 7.9 M, 746 pa; 7.9 ady .
Control 2.5¢ 157 - 747 746 772
Highest Conc. —_— 118 274 y.of 793
FETAX CONTROL s smusss MORTALITY sese— MALFORMATION wumen
ro. Doud or Natformed RECORD RECORD
' \ X 100 - % S
tal Nunper
° 0 . Jo) x1o0m 0w | 1. /0 xioom_ ! &
Solvent Control K . X 100 = % . X 100 = %
Coantrol Length mm Solvent Control Length mm |

Migimum Concentration to Inhibit Growth (MCIG) '7

TEST MATERIAL/COMPOUND : RESULTS
I  TEST MORTALITY | MALFORMATION |  STATISTICAL TEST USED

I NOEL 8.5 win. 5 Aotk
[om e |7 e
LCso 4 9¢ ECy s @ i

98% Confidence limits ( H.7-12.3 2 98% Confidence ummé-y'g.g_,o)
I TEST TERATOGENIC INDEX (T1 = LCygg /ECyp ) 146 J : |

|

CONCENTRATION ' MORTALITY MALFORMATION
O
5.5 mg/L ' . X100 = % t___X100=___%

L 2500 me/L : X100= % : X100=___%
| 134 J /D
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FETAX SUMMARY SHEET

Test No. .

Test Material ﬁ

i or
F' q—\

(MM/-\L;@\S

Lab

ALl

Source CQA_,C/@ (

CAS No. Lot No. Test Start Date 3/ 24 { 7,
Composition/Purity Test End Date L}_ / 27 q 3 |
Solvent Conc. Test Units Cf.e., g/ml)
v DAY 1 DAY 2 DAY 3 DAY 4 DAY §
PY
Stock 15 |74 |72 | 35 |
Coantrol 7'9 1.4 gt@ 7 .G
Highest Cone. 7. 1. b —]\"‘] .71
pe—wes FETAX CONTROL MORTALITY =wessmcarss MALFORMATION sy
No. Dead or Malformeo RECORD RECORD
X 100 = %
Total N
orat s A o0 x10=2 % |_L 100 xwo=_1 =
Soivent Coatrol ' . ‘X 100 = - X 100 = %
Coatrol Length q b" mm ‘ Solvent Control Length mm

Minimum Coacentration to Inhibit Growth (MCIG)

Q.5

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY I MALFORMATION l STATISTICAL TEST USED I
voer | 1O | oo | (UL Ams |
LOEL G.o | o0.05 | i
LCso %.q ECso |, S5 |

95% Confidence limits 7‘,&—- la. 3%

95% Coafidence Limits [,20 — .99

TEST TERATOGENIC INDEX (TI =LCys /ECso) | A 5, 7] gj

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION | MORTALITY | MALFORMATION !
5.5 mg/L | . X 100 = % : x10=__ % |
2500 me/L | : X 100 = % : X100=____%
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FETAX SUMMARY SHEET

U,

Test No.

2—

Test Material '9’75 D

investigator I:?V—'l—

Source

QA*/CQC/ (/Ovr—u/’{‘( m. S

S o1

CAS No.

Lot No.

Test Start Date L"I'Lb/ q =,

Composition/Purity

Test End Date

30/‘\3

Solvent Conc. Test Units (l.e., ng/-n
el p O
0 DAY 1 DAY 2 DAY 3 DAY 4 DAY §
— pH—
Stock 72— 7.2 1 7.3 7.2
Coatrol —Iq 7~Q’ '7'8 7-‘}
Highest Conc. 7. S~ 1.9 ’? . Ll_ 7. L(,
—mmme FETAX CONTROL MORTALITY MALFORMATION mcm=
No. Dead or Malformea RECORD RECORD
p— X 100 = %
orst e L 100 x100=_L x| 3 : G9x100= 3 %
Solvent Control ' . X 100 = % X 100 = %
Control Length C(G q mm Solvent Control Length mm

Mipimum Concentration to Inhibit Growth (MCIG)

7.5

TEST MATERIAL/%OMF\’\?\ ND ; .\)]?ES LTS
TEST | MORTREFTY | = GItFORmATI :ﬁ |  STATISTICAL TEST USED
vt | 075" | 1.0 | Williams Test
LOEL | |.o | 25 |
LCso 7.31 ECy 2.36
95% Confidence limits (, . 39- & . Db 95% Confidence Limits ( 95— 2. b 1

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

TEST TERATOGENIC INDEX (TI = LCgo /EC5o ) |

2.18

. CONCENTRATION ﬂ MORTALITY | MALFORMATION
5.5 meg/L ! . xio0= % o X100=___ %
2500 me/L l ____X100=__% | X100=____% |
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Mioimum Concentration to Inhibit Growth (MCIG)

s

()
FETAX SUMMARY SHEET
Test No. 3
Test Material P% D Investigator 'FEB V:T_
source (O / @l Lo s v SBL
CAS No. _12_/(;_5‘ W—Lg/ Lot No. Test Start Date L* 26 / Q3
Composition/Purity Test End Date U( o 7 03
Solvent Conc. Test Units (l.e., mg/ml) M Q »
DAY 1 DAY 2 DAY 3 DAY 4 DAY S
Stock 1.5 | 7.% 1.S 1.5
Coatrol 'z S 7 .Cl\ 7. q | g O
Highest Conc. "l .7 7. A ", \ 6 -]i
e FETAX CONTROL MORTALITY MALFORMATION zex=ee=
No. Desd or Malformea X 100 = % RECORD RECORD I
Torat useer 2 :100 x100= 2| 0 : 9% x1w0=Q sl
Solvent Control ' . X 100 = < X 100 = % |
Control Length q? O mm Solvent Control Length mm |
|

TEST MATERIAL/COMPOUND : RESULTS

TEST |  MORTALITY | MALFORMATION |  STATISTICAL TEST USED |
noEL | .0 | 019 LW Wrims Tost |
LOEL 2.5 | [.O l |
LCsp G.4b ECso \,Og
95% Confidence limits .63 — (h.4 > 95% Coafidence Limits ©.994 - (.19 |

TEST TERATOGENIC INDEX (TI =LCs /EC50) | 5 O
POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS
CONCENTRATION | MORTALITY | MALFORMATION
5.5 me/L | . _xwo=__% | . X100= ____%
2500 me/L i X100=____% | . xwo=__%
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h-Value

k-Value

ASTM Analysis of Sodium Arsenate

4 5 6 7
Laboratory

Laboratory
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FETAX Summary Sheet Tost No. DEF 1 ;¢
Tost Materlal P3E Investigator JAMES RAYBURN y
Source OAK RIDGE Laboratory BANTLE
CAS No. Lot No. Test Start Date: 3-25-93
Composition/Purity Test End Date 3-29-93
lsolvent Cone. Test Units (Lo, mg/ml)  MG/ML
Day 0 | Day1 Day2 |[Day3 Day 4
pH Stock 7.6 7.6 7.8 7.8
Control 78| . 75 7.3 7.1
[Highest Concentration 7.6 7.3 7.2 7.1
INo. Oead or Malformed
X100=%
TowiNumber Mortality Record Malformation Record
FETAX Control 10 : 100 X100 = 1099 6 : 90 X100 = 6.7%
Solvent Control X 100 = X100 =
Control Length €200 4.A7 _ [Solvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) 0.3 ma/m|  Jd21
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 1 0.1 T-test
LOEL 1.5 0.3 T-test
LC50 2.531 EC50 0.584
95% CL 1.786 - 3.586 [195% Confidence limits 0.427 --- 0,798
Test Teratogenic Index (Tl = LC50/EC50): ,-453\{ L( ,qj?/}‘v
95% Confidence limits 2.71 _ 6.93
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34

CL= Confidence limits
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Day 0

Day 1

Day 2

Day 3

pH Stock

Control

hlighnl Concentration

ﬂuo. Dead or Malformed

e X 100 = %

Day 4

Total Number Mortality Record Malformation Record
-[EETAXControl ~ }10 : 100 X 100 < 7 X100 =

Solvent Control

Test Material/Compound Resuits

95% Confldence limits

4.99 - 15.74

POSTIVE CONTROL 6

-AMINONICOTINAMIDE (6-AN) RESULTS

Test Mortality Malformation Statistical Test Used
NOEL 0.1 0.1 T-test
LOEL 1.5 0.3 T-test
LC50 1.874 ECS50 0.212
95% CL 1.307 - 2.687 |95% Confldence limits 0.135 ---  0.331
Test Teratogenic Index (T = LCS0/EC50): 8.86

CL= éénﬂdence Himits
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FETAX Su y Sheet

pH Stock

Control

Jnghnl Concentration

F;. Dead or Malformed
X100 =7
Total Number Mortality Record Malformation Record
FETAX Control 100 X100 = 9% 9 91 X100 = 9.9%
Solvent Control : \

0
'
l

Test Material/Compound Resulits 1

Test Mortality Malformation Statistical Test Used

NOEL 0.01 0.1 T-test

LOEL 2 0.3 T-test

LC50 1.869 EC50 0.402

'95% CL 1330 -- 2.628 [95% Confidence limits 0.263 - 0613
Test Teratogenic Index (Tl = LCS50/EC50): 4.65
95% Confidence limits 2.70 - 8.00
!

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

éL: Confidence limits




t

— Q 2

FETAX Summary Sheet Tost No. 1
Test Materlal P3E Invesiigator Mendi A. Hul P
Source Laboratory ' Bantle / OSU
CAS No. Lot No. Tost Start Date: Mar 15 1993
Composition/Purlty Test End Date Mar 19 1993
Solvent Conc. Test Units (l.e., mg/ml) mg/ml
DayO0 | Day1l Day2 |Day3 Day 4
pH Stock 8.1 8.0 8.2 8.0 X
Control X 771 - 7.6 7.6 7.4
Highest Concentration X 8.0 7.8 7.5 7.2
lNo. Dead or Malformed
X100=7% MALFORMATION EXCEED ASTM LIMIT
Total Number Mortality Record Malformation Record
* {FETAX Control 4 : 100 X100 = 4% 10 : 96 X100 = 10.4%}
Solvent Control ‘ : X100 = : X100 =
Control Length 09 cm Solvent Control Length
Minimum Concentration to Inhibit Growth (MCIG) 1.0 mg/ml

" Test Material/Compound Results

Test Mortality Malformation Statistical Test Used
NOEL - 0.25 0.25 T-test
LOEL 1.25 0.5 T-test
LC50 2,648 EC50 0.590
95% CL 2055 -- 3.412 [[95% Confldence limits 0.472 ---- 0.736
Test Teratogenlic Index (T1 = LC50/EC50): 4.49
. . |95% Confldence limits 3.21 - 6.29
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
2500 mg/L IC34 : E34 X100 = G34 H33 : J34 X100 = L34

ClL= Confidence limits
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FETAX Summary Sheet Tost No. 2
Test Materlal P3E Investigator Mendi A. Hull M
Source Laboratory Bantle / OSU 4
lcas No. Lot No. Tost Start Date: Jun141993
Composition/Purity Test End Date Jun 18 1993 .
Solvent Conc. Test Units (l.e., mg/ml) mg/ml
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 8.0 8.0 8.1 8.0 X
Control X 7.8 - 7.6 7.7 7.6
bughost concantraton |~ X 8.0 7.7 7.6 7.3
FNO. Dead or Malformed
X100=7% MALFORMATION EXCEED ASTM LIMI
Total Number Mortality Record Malformation Record
FETAX Control 7 : 100 X100 = 7% 10 : 93 X100 = 10.8%
Solvent Control X100 = X100 =
~ [Control Length 1 cm |bolvent Control Length ’
" IMinimum Concentration to Inhibit Growth (MCIG) 1.0 mg/ml
Test Material/Compound Results
Test Mortality Malformatlon Statistical Test Used ~
NOEL 2 0.25 T-test
LOEL 4 0.5 T-test
LC50 3.654 EC50 0.448
" 95% CL 3.124 - 4.275 [|95% Confidence limits 0.345 ----  0.581
Tost Teratogenlc Index (T1 = LC50/EC50): 8.16
95% Confldence limits 6.02 - '11.06
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L C33 : E33 X100 = G33 H33 : J33 X100 = L33
|2500 mg/L C34 . E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits :
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FETAX Summary Sheet Tost No. 3
Test Materlal P3E Investigator Mendi A. Hull
Source Laboratory Bantle / OSU
CAS No. Lot No. Test Start Date: Mar 15 1993
Composition/Purity Test End Date Mar 19 1993
Solvent ' Conc. Test Units (l.e,, mglml) mg/mi
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 8.0 8.1 8.0 8.0 X
Control X 7.5 7.5 7.8 7.4
fHighest Concentration X 8.0 ‘ 7.7 7.9 7.6
INo. Dead or Malformed
X100 =7
Total Number Mortality Record Malformation Record
FETAX Control 0 : 100 X100 = 0% 10 : 100 X100 = 10.0%
- |Solvent Control X100 = X100 =
o [Control Length 1 cm Iholvent Control Length
. Minimum Concentration to Inhibit Growth (MCIG) 1.0 mg/ml
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.1 N.A. T-test
LOEL 1.5 0.075 T-test
LC50 2.785 EC50 0.247
95% CL 2230 - 3.479 [95% Confldence limits 0.162 --- 0376
Test Teratogenic Index (Tl = LC50/EC50): 11.29
95% Confidence limits 7.00 - 18.21
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS
Concentration Mortality Malformation
5.5 mg/L JC33 : EB3 X100 = G33 H33 : J33 X100 = L33
2500 mg/L C34 : E34 X100 = G34 H33 : J34 X100 = L34
CL= Confidence limits
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pH

Day 0

Day 4

Stock

Control

IHIghod Concentration

“No. Dead or Malformed

oo X 100 = 7

Total Number

Mortality Record e

Malformation Record

IFETAX Control

Solvent Control

X100 =

X 100

V' 1%

99

Test Material/Compound Results

Test Mortality , Malformation Statistical Test Used

NOEL 0.5 0.5 T-test

LOEL 1 1 T-test

LC50 1,526 \/ EC50 ot v L

95% CL 1810 - 1.778 [[95% Confidence limits 0.083 - 1642
Test Teratogenic Index (T! = LC50/EC50): 120 /'

95% Confidence limits

0.89 - 1.62

CL= Confidence limits
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FETAX Summary Sheel

Day 1

Day 4

Stock

pH

Control

“quhnﬂ Concentration

[No. Dead or Malformed

X 100

1}
R

Total Number

Mortality Record

Malformation Record

{FETAX Control 3 .

iSolvent Control

100

x100= vV 3%

Test Material/Compound Results

7: 97

X100 =

1.2%

Test Mortality Malformation Statlstical Test Used
NOEL 0.5 1.5 T-test
LOEL 1 2 T-test
LC50 @‘{ao/ P~ 1,97 | ecso Stoor -1~ 2, 2. ¢
95% CL 1.752 - 2.352 [195% Conﬂdenc.emllmlts 1.636 - 2.221
Tost Teratogenic Index (TI = LCs0/EC50):  ~ (.G f'z ¢ 1.06 ———-'\7
95% Confidence limits 0.86 - 1.32 °

CL= Confidence limits
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Day0 | Day1 Day2 Day3

Day 4

pH Stock
Control
dnghod Concentration
[No. Dead or Mattormed
- X100 = % 7
Total Number Mortality Record /| Malformation Record “
FJFETAX Control 100  X100= +/ 1% 99 X100 6.1% V'

Solvent Control

e i
Test Material/Compound Results . 9
Test Mortality Malformation Statistical Test Used ‘
NOEL 1 NA. T-test
LOEL 1.5 0.5 T-test »,
Leso  ~aear— .5 \ Ecso ~<T014 2. ~ |2 ? i
95% CL 2361 - 2952 [95% Confidence limits 0824 - 1250 |

Test Teratogenlc Index (Tl = LCS0/ECS0):

A

95% Confidence limits 2.05 -

™ . ;
~ I.C‘ 'f (2.6@-»-——-—-———-— -——</3

3.30

CL= Confidence limits
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l/ FETA@UMMARY SHEET [0
‘ l Test No. l

Test Materisi| ) N KNOWN psE 'muui’-LE\{
Sowres QOU “ HMD. JWREC

= — —— Lot Nov—— Test Start Dats
CAS No. ot o= 5J083

Test End Date -
Composition/Purity gj2A 3
Test m‘“ 1.0,, mu,

Solvent Cosnc.

i

1

I DAY 1 DAY 2 DAY 3 DAY 4 DAY §
i Stock 9.it, 9 i0 907 | 913 | 9us
i

Coatrol 761 757 "7 O 755 7.

Highest Coac. 878 840 3 58 8 44 5),46 |
MORTALITY MALFORMATION ey

l L. oot or Malforass RECORD RECORD
X100 %
forat : 2 .0 _x1w0s=_ 2 % | 4 98 _x100s_4 %

l | Solvent Coatrol . X 100 = % : X100s=____%
rConu'ol Length |0 | 22 Solveat Coatrol Leagth mm
l I Minimam Concentration to Iahibit Growth (MCIG) 1.5 mjlml
R

l TEST MATERIAL/COMPOUND : RESULTS

TEST v MORTALITY MALFORMATION STATISTICAL TEST USED '

NOEL 1.0 M’In‘ O-b— "9]'"‘ Bontormar_ T4t

LOEL I 1.5 m;}ml /.0 l"j”"( Bm;Nom-T«JQék

LCso | 77 f'\s‘ml LT""-J S prsimen Y..—Ly) ECy |. 23 tnglel (Tnm..‘! Epwwm-ky&t)

] 95% Confidence limits(} (| ~ 94,) 95% Confidence Limits U 03-\%)
TEST TERATOGENIC INDEX (TI =LCsp /ECso) ‘ | =

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS
MALFORMATION

MORTALITY

CONCENTRATION

.S mg/L

2500 mg/L
#
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eeTAL JUMMARY SHEET

\
I Test No. 2_
Investigator
toRL Y

Test Material ) nyy o wil 93 =

——

.

u:) MY / WwWREC

Soarce () .SU 4
S 1 Yest STAPTOBE -~~~ . - .

CAS No. Lot No. “S,N, O

Composition/Purity Test ::: n\g}n\:ﬁs

Solvent Coac. Test Units (i.e., m/ol)

e e T e [
Stock _ 0.4 9.15 9.09 9.06
Control | "75’9 1 ’;S— 7 el 7. 55 749
Highest Conc.(50) 3l 44 81.29 | _&ﬁ 8.27

FETAX CONTROL
No. Desd or Malformed

Total usber

Solveat Coatrol

MORTALITY s MALFORMATION
RECORD : RECORD
X 100 s %
2 .10 x100% _2% b . 98 x100=_b %

____:__x1oo-

% X100= __%

Control Length 9 B, mm

Solvent Coatrol Leagth

Minimum Concentration to Inhibit Growth (MCIG) {5 mq/ml

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY ' MALFORMATIO;— STATISTICAL TEST USED
S

NOEL | o Noemdby ke 1,0 myfml Por@rron Ted

LOEL ‘Fa-- ana\.\"vl\-\o% \5 "‘)‘n\ ?}n;vrm‘ T*c;)(

o D ] el (e Sgrmniote] | E0 154 ralel (ol Spomndote)

9% Confidence limits 2 D\ -7 . 95% Confidence Limits | 35- \ 4

i TEST TERATOGENIC INDEX (TI = LCso /ECs0) | 1. 60 l

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION | MORTALITY MALFORMATION
#f
5.5 mg/L l . X 100 = % : X100= __%
I 2500 mg/L : X 100 = % c___X100=____%
] — = R
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Test Material ()N nanN PSE. 'M_‘s!;;:E Y
Source (.S 1. ' I wUMDIN?E:.

'- s v e ==~ B cTest STart SatY: I
CAS No. Lot No |oae ZZ:PFB

Compositioa/Purity Test End uti e 3

Solvent Cosnc. Test Units (1.0., sg/mt)
?7 LA

— pH—

Stock | 9.1 Q\q .
Coatrol 159 "1.59 1.6l 71.57 753
Highest Coac. SO/nhl 8.40 43 8 40 8 42 8. 58

f’
s FETAX CONTROL MORTALITY MALFORMATION
- X100=s %
atal tsoer 2 .10 x10=_2 % | 8 : 98 x100= 8 %

t___X100= % : X100s= %

Solvent Control
Control Length | 022 Solvent Coatrol Leagth mm
Migimam Concentration to [ahibit Growth (MCIG) \.S mglml

TEST MATERIAL/COMPOUND : RESULTS
| MORTALITY | MALFORMATION STATISTICAL TEST USED

[ NOEL . l Or‘\,\\ Os’w\‘l..\ B}rg'oﬂrom r‘k¢§\
LEL | .S el ).0 wylet | BoaFormons - Tkl
o [ 08 T omid Spumecbate] | 55 1.08 (Tonnd S brbur

95% Confidence limits [ 8 208 98% Coafidence Limit O% - '.30)
TEST TERATOGENIC INDEX (TI = LC g /ECsp ) |.83 l

IVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

POSIT
" CONCENTRATION | MORTALITY MALFORMATION
5.5 me/L i x1w0m___%
+_____X100= ____%

| I 2500 mg/L
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FETAX SUMMARY SHEET

Test Material P3£ . “”3’%!"34(*)&»/
Lad

Soarce : I v Jeun

CAS No. Lot Neo. : ' Test lg: 307;-3

Composition/Purity l Test ?u/ 07-;;3

Solvent Coance. Test wc:,:’l.o/; my/al)

DAY 1 DAY 2 DAY 3 DAY 4 - DAY §
Stock 7.3% 740 - TS sd; 7.4/ ad,. —
Coantrol 7.7¢ 7.43 " 752 1s7 7 &/
Highest Conc. @ — 7.59 Y AN | 7.67 77

FETAX CONTROL MORTALITY sssssssymmas MALFORMATION
o, Deod or Melformed RECORD RECORD
X100 2 % (eeeess——
rotat _O _: 190 x100=_O % —2=: /0 x100=_Z

Solveat Control

' X100 m % : X100=____%
Coatrol Length mm Solvent Control Length mm
Minimum Concentration to Inhibit Growth (MCIG) /.0

TEST MATERIAL/COMPOUND : RESULTS

L
TEST MORTALITY - MALFORMATION STATISTICAL TEST USED
NOEL =1 botl| .o bt '
e s bty
LG 2.8 | LEW ECo oo/ LW
95% Confidence limits 2.0 - 3.09 95% Confidence Limits ([ g, - 2.;7)

TEST TERATOGENIC INDEX (TI = LCyqy /ECgq ) l /h‘ ’ : , !

POSITIVE .CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
= SRR, AEE R
585 mg/lL /1()(_/ | . X100 = % —tee X100 %
2500 mg/L 6(4.(1 7 L. X 100 = % ! X100-___%' | J
= LR R
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Test No. |

2

Test Material 3¢ "”"“3’;’ Msa]
Source o L kT evM
Yoot &rd ' ;
Compositlon/Purity ot ;;/‘; /" 7 i
Solvest Coauc. Test Units (i.e. 1)
. S o e S ‘
A DAY ) DAY 2 DAY 3 DAY 4 DAY §
~ Stock 7.37 cdy 7.38 ¢y, 7.3V d, | 740 cdy ~
Coatrol 72 7.6/ 7.66 740 14s
Highest Conc. —_— 7.60 1.56 156 7.52
. N~
pummm FETAX CONTROL MORTALITY MALFORMATION
¥o. Deed or Malformed RECORD - RECORD !
X 100 = %
foue! 1O :_oxiwos O % | 3 : /¢ x100m 3 %

Solvent Coatrol . X 100 = % X 100 = <

Control Length mm Solvent Control Length mm

Minimum Concentration to Inhibit Growth (MCIG) /'C»
TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY MALFORMATION STATISTICAL TEST USED

NOEL 15 both l.o both

LOEL 2.0 by l.s bt | ! -

LCs .55 ‘ L" LA/ ECyso 14 L* W

95% Confideace limits (5 3/_ 2,7) 95% Confidence Limits /) yq_ ;) '

|.52.

i TEST TERATOGENIC INDEX (T1 = LCy /ECqq ) I
. _ L

. :

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS |

CONCENTRATION | MORTALITY MALFORMATION
- AR M)

5.8 mg/L 40": l . X 100 » % __:___xwo-____%'

2500 mg/L ([ m€ : X 100 = % ——___ X100 ___%
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~_FETAX SUMMARY SHEET - -
o A oo ! Test No.
Test Material D3/ I oD s oA
Source : I 0 leva
CAS No. Lot No. I Teat start Duge
Composition/Purity I Toot rg ”;7 o3
Solvent Conc. Teat Units (1.4., mo/al) '
' D
- DAY 1 DAY 2 DAY 3 DAY 4 , DAY §
Stock 7.38 4| 3% 44 ey | 137 edf) T |
Control 770 .60 7152 743 7.39
Highest Cosc. Lo— 7.6l 155 1.5 754
A
gemsmss FETAX CONTROL MORTALITY smsemmymms MALFORMATION
Wo. Deed or Nelformed RECORD RECORD I
— X 100 = %
[ Numper
_O :_foex100=_2 % T : /9 xwoe-5 %
Solvent Coatrol , S . X 100 = % . X 900 = %
Control Length mm Solvent Control Length mm
Minimum Concentration to Inhibit Growth (MCIG) [.O

TEST MATERIAL/COMPOUND : RESULTS

m
. TEST ' MORTALITY MALFORMATION STATISTICAL TEST USED
R

|
NOEL <o wne, <10  Bory , :

LOEL o P lo &Y

LCss (47 ECyo (.4

98% Confidence limits (|43 - 2.|3) : 95% Coafidence Limits () - /. g,)
TEST TERATOGENIC INDEX (TI = LCgg /ECyp ) [ .20

POSITIVE CON;TROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

T

CONCENTRATION : MORTALITY MALFORMATION
5.5 me/L ,’la(/ | : X100 = % : X 100=__%
2500 mg/L A;ALQ . X 100 = % t____X100=___% "

. —— —— ———
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FETAX SUMMARY SHEET

Test No. l

-

~~~

Investigator )
Test Material 'P?J C-' ‘ Ov—""
- Lab .
Soree QP [Q( (oreasZtions Bl
CAS No. Lot No. Test start Date 3 [ g {
[24]a%
Composition/Purity Test End Date % a { ﬂ 'S
Solvent Conc. Test Units (1.e., pg/mtl) 1 gz
1 DAY 1 DAY 2 DAY 3 DAY 4 DAY §

— pH—

Stock ’Lg —T. b e ‘L{ _—I z

Control ?‘ @) g‘ ( 8 0 8. A

Highest Conc. i 1.5 1.7 "] '7 1.9

pememm FETAX CONTROL MORTALITY scussmmncas MALFORMATION sz
No. Desd or Matformea RECORD RECORD
X 100 =%
Total
orat Numer O : O xwo= O % O O xwo=) %
Solvent Control I . X 100 = % X100 = %
Control Length qggmm Solvent Control Length mm
[}

Minimum Concentration to Inhibit Growth (MCIG) [ )

— —

TEST MATERIAL/COMPOUND : RESULTS

TEST y MORTALITY | MALFORMATION | STATISTICAL TEST USED j
| o5 So [ o rams Tt
o | 1.0 T | |
LCso QYY) M 1.8y | = .29
95% Confidence limits M\ 95% Coafidence Limis 0.2 | — OM9
TEST TERATOGEV C INDEX (TI =LCsg /ECso) | q,'@g‘ [
00~ bz— 7.10
POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS
CONCENTRATION | MORTALITY | MALFORMATION |
5.5 me/L | . X 100 = % | : X 100 =
2500 mg/L F : X 100 = « | : X 100 = « |
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FETAX SUMMARY SHEET

O

Test No. 'Z
Investigator
Test Material fg = ) = T
. Lsb
Source (") A*/@ (__ oy« ot g’f L
CAS No. "2_2 S _’& Lot No. Test start oate / / 03
Test Erd D
Compositlon/l’urily est ate U( ! 20 /q 5
Solvent Conec. Test Units (l.e., m/ml) "N [ g
0 DAY 1 DAY 2 DAY 3 DAY 4 DAY S

—— pH—

Steck 74 | 1.2 1| 72

Coantrol "Iq —Iq :—I‘? 7.9

Highest Conc. ’7 5 | .|+ g S 7. g

ersmsms FETAX CONTROL MORTALITY s MALFORMATION
No. Desd or Malformeo RECORD RECORD
X 100 = %
foral Yumer _O :1oux100= Q « | L. l‘“xwo-__LE__ss

Solvent Coatrol . X 100 = - X 100 = %
Control Length ﬁ" 8 mm Solvent Control Length ’ mm |
Minimum Concentration to 1nhibit Growth (MCIG) 3 ‘5_'

L—

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY l MALFORMATION | STATXSTICAL TEST USED
NOEL s e | o015 | Willans Lest
torL 5175 | o5 |
LCs 2 1b ECso 0.5 0
95% Coanfidence limits “83 - 2.5b 95% Coafidence Limits O. U494 - O. b4

2 30 |

TEST TERATOGENIC INDEX (T = LCso /ECs0 ) |

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY | MALFORMATION |
5.5 me/L | . _xtwo=___% | i _xiwo0=___% |
2500 me/L | x100e_ % | . X100=____%
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Test Material

FETAX SUMMARY SHEET

P3E

Investigator
oo

Source ® A//QL_., W—'—E/’L\Of\

Lab S%L_

CAS No. - - Lot No.' Test Start Date L‘_’l < -
| Composition/Purity ' Test End Date Hl 39 / G ?’ L
Solvent ' | Conc. Test Units (f.e., mg/ml) \’ b'\n—Q .
,...___:LPH_ - DAY 1 . DAY 2 DAY 3 DAY 4 . DAY 5 -
| Stock .4 1.3 1.2 | 7. L
Control ?‘g —7~q -).g 7\7
Highest Conc. 7‘ :[ 7‘5 7. 5 7 S
Inr-—--- FETAX CONTROL MORTALITY ssmesmspmces MALFORMATION messm
No. Desd or Malformes RECORD RECORD '
X 100 = % 'T—— o]
Total Numder _O :100 x100= !:2 % Q_:mxwo-o %
Solvent Control ¢« X 100 = “ X 100 = %
Control Length 97, | mm Solvent Control Length mm i
Minimum Concentration to Inhibit Growth (MCIG) L O
TEST MATERIAL/COMPOUND : RESULTS .
TEST N MORTALITY MALFORMATION STATISTICAL TEST USED
— i 3 .
NOEL 0.5 . Wil liams Test
LOEL O, 15 0.25 :
LCso 2. 20 ECso O. bz

95% Confidence limis | §3 - 2. pG

95% Confidence Limits O, S| ~ 0.7 0

TEST TERATOGENIC INDEX (TI = LCgy /ECsq )

- 3.55

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
I L
5.5 me/L | i xtwo=__ % e X100 ___ %
| 2500 mg/L - i X100= % : X100=____ %
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FETAX Summary Sheet TestNo. DEF. 1
Tost Material P3F Investigator JAMES RAYBURI‘%_
Source ‘ Laboratory " BANTLE
CAS No. Lot No. Test Start Date: APRIL 25 1994
Composition/Purity Test End Date APRIL 29 1994
Solvent NONE Conc. Test Unlits (l.e., mg/ml) MG/L
Day 0 | Day1 Day2 |Day3 Day 4
pH Stock 6.8 6.7 6.8 |6.8
Control 7.7 | 7.7 |7.7 7.3
dl—{lghnl Concentration 6.8 7 7 71

INo. Dead or Malformed
X100 =%
Total Number Mortality Record Malformation Record
FETAX Control 3 : 100 X 100 = 3% 8 : 97 X100 = 8.2%
Solvent Control X100 = X100 =
Control Length (mm) 8.7 Solvent Control Length (mm)
Minimum Concentration to Inhibit Growth (MCIG 0.7 MG/L
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.3 , ~ 041 T-test
LOEL 4 cq " o2 T-test
LC50 0.995 EC50 0.317 ‘
95% CL 0.894 -- 1.107 [|95% Confidence limits 0.275 ---- 0,365
Test Teratogenic Index (Tl = LC50/EC50): 3.14 -
95% Confidence limits 2.63 - 3.75
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FETAX Summary Sheet Test No. 2
[Test Materlal P3F Investigator James Rayburn W
Source Laboratory Bantle /T
ICAS No. Lot No. Test Start Date: 09-JUN-94
Composition/Purity Test End Date 12-JUN-94
Solvent Conc. Test Units (l.e., mg/ml) mg/l
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 7 7 7171
Control 7.5 76171 74
[Highest Concoﬁuauon 7.5 73172 7.3
HNo. Dead or Malformed
X100 =7
Total Number Mortality Record Malformation Record
[FETAX Control 4 : 100 X 100 = 4%| 10 : 96 X100 =  10.4%
Solvent Control X100 = X 100 = |
Control Length (mm) 9.7 lvent Control Length (mm)
Minimum Concentration to Inhibit Growth (MCIG) 0.4 mg/|
Test Material/Compound Results
Test Mortality Malformation Statistlcal Test Used
NOEL 1 0.1 - T-test
LOEL 2 0.2 T-test
LC50 1.448 EC50 0.206
95% CL 1160 - 1.808 [|[95% Confidence limits 0.151 — 0.282
Test Teratogenic Index (Tl = LC50/EC50): 7.03
95% Confidence limits 4.79 - 10.32
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FETAX Summary Sheet Tast No. 3
Tost Materlal P3F Investigator James RayburnﬁM
Source | Laboratory Bantle -
CAS No. Lot No. Test Start Date: July 7, 1994
Composition/Purlty Toest End Date July 11, 1994
Solvent Conc. Test Unlts (l.e., mg/ml) mg/|
Day 0| Day1 Day2 {Day3 Day 4
pH Stock 7.2 7 711 7
Control 76| ¢ 77172 7.1
Highest Concentration 7 7.3 |7.2 7.1
INo. Daead or Malformed
X100 =%
Total Number Mortality Record Malformation Record
FETAX Control 3 : 100 X 100 = 3% 9 : 97 X100 =  9.3%
Solvent Control X100 = X100 =
Control Length (mm)  9.49 Solvent Control Length (mm)
Minimum Concentration to Inhlbit Growth (MCIG) 0.6 mg/l
Test Material/Compound Results
Test Mortality Malformation  |Statistical Test Used
NOEL 0.05 0.1 T-test
LOEL 1 0.2 T-test
LC50 2.239 EC50 0.312
95% CL 1.723 - 2.911 [95% Confidence limits 0.276 - 0.353
Test Teratogenic Index (T = LC50/EC50): 7.18
95% Confldence limits 5.37 9.59
Percent LC EC
effect
5 10.8367732 | 0.162
16 | 1.234964 | 0.21
50 ]2.2394243 10.312
84 |4.0608643 |0.464
95 15.9932858 |0.602
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FETAX Summary Sheet Tost No. 1
Tost Matorlal P3F Investigator Mendi A. Hull W
Source B5 Laboratory OSU/Bantle d ‘
CAS No. B4 Lot No. E5 [Test Start Date: 11/8/93
Composiltion/Purity C6 Test End Date 1112/93
Solvent B7 Conc. E7 Tost Units (l.e., mg/ml) mg/L
Day 0| Day1 Day2 |Day3 Day 4
pH Stock 7.5 7.5 7.517.5
Control 7.6 - 7.5 |7.4 7.6
[Highest Concentration 7.7 8| 8 7.9
No. Dead or Malformed
X100=7%
Total Number Mortality Record Malformation Record
FETAX Control 10 : 100 X100 = 1094 6 : 90 X100 =  6.7%
Solvent Control X100 = X100 =
Control Length (mm) 0.9 Solvent Control Length (mm) J20
Minimum Concentration to Inhibit Growth (MCIG 0.2 mg/L_=
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.4 0.1 T-test
LOEL 0.6 0.2 T-test
LC50 0.634 ECS50 0.147
95% CL 0.479 -- 0.838 [|95% Confidence limits 0.115 ---- 0.187
Test Teratogenic Index (Tl = LC50/EC50): 4.32 ] ’
95% Confidencoe limits 2.98 - 626 | .
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FETAX Summary Sheet Tost No, 2
Test Matoerial P3F Investigator Mendi A. Hull W
Source B5 Laboratory OSU/Bantle - :
CAS No. B4 Iot No. ES [Test Start Date: 11/19/93
Composltion/Purlty C6 Test End Date 11/23/93
Solvent B7 Conc. E7 Test Units (l.e., mg/ml) mg/L
Day0 | Day1 Day2 {(Day3 Day 4
pH Stock 7.5 7.5 75175
Control 7.5 - 7417.4 7.8
Highest Concentration 7.8 7.6 17.8 7.7
FNO. Dead or Malformed
X100=7%
Total Number Mortality Record Malformation Record
FETAX Control 9 : 100 X 100 = 9% 5 : 91 X100 = 5.5%
" |Solvent Control X 100 = X 100 =
Control Length (mm) 0.9 lbolvent Control Length (mm) J20
Minimum Concentration to Inhibit Growth (MCIG 0.4 mg/L
Test Material/Compound Resulits
| Test Mortality Malformation Statlstical Test Used
NOEL 0.4 0.1 T-test
LOEL 0.6 0.2 T-test
LC50 0.788 ECS50 0.243
95% CL 0.605 -- 1.027 |[95% Confidence limits 0.180 --- 0326
Test Teratogenlc Index (Tl = LC50/EC50): 3.25
95% Confidence limits 2.18 -- 4.83
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FETAX Summary Sheet

Test No. 3
Test Materlal P3F “Invostlgator Mendi A. Hull W-
Source  B5 | o Laboratory . osuBante "
CAS No. B4 Iot No. E5 ' [Test Start Date: 12/2/93 L
Composition/Purity (6 Test End Date 12/6/93 oo
Solvent  B7 " Conc. E7 Test Units (l.e., mg/ml) mg/L o
' 4
Day 0| Day1 Day2 |Day3 Day 4
pH - Stock 7.5 7.5 75 |75
Control 7.6 7.5 |75 7.6 |
Highest Concentration 7.5 7.4 17.4 7.5
No. Dead or Malformed
X100=7
Total Number Mortality. Record Malformation Record
FETAX Control 1 :100 X100 = 1% 7 : 99 X100 =  7.1%
- Isolvent Control X100 = i X100 =
- Icontrol Length (mm) 0.9 olvent Control Length (mm) J20
Minimum Concentration to Inhiblt Growth (MCIG 2 o2 mg/L
' Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.6 - 0.01 T-tast T
LOEL 4 0.1 T-test
LC50 0.887 EC50 0.218
95% CL 0.681 - 1.154 [|95% Confldence limits 0.156 --- 0.303
Test Teratogenlc Index (Tl = LC50/EC50): 4.08
95% Confidence limits © 267 -- 6.22
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FETAX SUMiVIARY SHEET

Test No. D((‘-“hl*,f:ﬂ: /
Test Material: p2¢ Investigator: (|| A\ /\J.‘\\ooon
Source: 2 ,.X\e Laboratory: CE R\J_
CASNo. —  LlotNo.— Test Start Date: | /0 Ll9y
Composition / Purity: — Test End Date: /:o /qq
Solvent: — Conc. —— Test Unitf:(i.e., mg/mi) m%/]
v Day 1 Day 2 Day 3 Day 4 Day 5
Stock P 7Y 7.0 7.l 1.5 2.9 <
Control )( 1.5 M;, 1.4 7.4
Highest_Conc. X 1b ' ¢.q 1.4 7.2
FETAX CONTROL MORTALITY '&/ﬁ MALFORMATION
e e E 21 1pd X 100 &) (o 4% X100 = 6.8 %
Solvent Control: | ~—
NA. _—: — X100 = — : —X100 = —%
Control Length: 'ﬂ3i‘l}?1 Solvent Control Length: N mm
Minimum Coficentration to Inhibit Growth (MCIG): 10 g

STATISTICAL RESULTS:

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL o. 1 wt?/l/ 0.0 Mﬁ-/b Ll}r//{awg
LOEL 0.5 w—ﬁ‘/P 0.025 P‘E/b (D ”14m$

LCSO 0'27 r'\j/t/ [5}740'"“““— Kawvbl_h) Ecso 0.06/;;«,(7‘/(/ (%earmn-ldwber>

- 95% Confidence Limits Qzz — 9,39 r‘?}/L, 95% Confidence Limits 0.05-0,12 m;/,/

" TEST TERATOGENIC INDEX (TI = LC.o/ECgp) - 2, (425

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS __—
OTSENTRATION MORTALITY Ji ACFORMATION
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FETAX SUMiviARY SHEET —
Test No. Dé‘ﬁ»fnh ve F2
Test Material: P3¢ Investigator: (,.\\ Y
Source: Rade. Laboratory: (\ EQL
CAS No. —— LlotNo.— Test Start Date: //,.\d 44
Composition / Purity: —— Test End Date: o/ } 14 /94
Solvent: —— Conc. — Test Units:(i.e., mgiml) "‘3 /E
W p——
T Day 1 Day 2 Day 3 Day 4 Day 5
Stock 7.0 .2 [.5 7.1 <
Control 7 1.5 1.3 7.4 7.5
Highest Cdnc. > 7.0 : 7'1 L. 7 0
FETAX CONTROL MORTALITY L MALFORMATION
No. Desd or Malformed X 100 = X ( » / ‘u- o
Total Number ’3 . IDO X 100( = M@ . 33 X 1({0 ‘ b5 -
Solvent Control: | A | N ==
e —: — X100 ="__%| —:_ —X100 = Yo
Control Length: 7 ngm Solvent Controf Length: /A mm
Minimum Concentration to Inhibit Growth (MCIG): ] . 1. €

STATISTICAL RESULTS:

TEST MORTALITY | MALFORMATION STATISTICAL TEST USED
NOEL O.\ mz/L 0.05 mgfi Williams
LOEL 0.5 welL 0.075 wms/, W [y ams

LCSO 0- 60""51/(, CSP“'"'"‘"’ brb"‘) Ecso 0. ” Mﬁ /(/ éﬁavwn /k-.v)xr>
95% Confidence Limits ,33-0.(5 mg/, | 95% Confidence Limits 0,06~ 0.19 ms /L_
TEST TERATOGENIC INDEX (TI = LCeo/ECeq) - 4. 54 5

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

ION MORTALITY
0.0055 mg/mi : = % : X 100 = %
e
2. : X 100 = % : 300 = %
] —" e —_— — e —
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EETAX SUMMARY SHEET

TestNo. Defiptive 3

Test Material: ‘03F

Investigator: @,, ile tt

Source: Btm‘Hc

Laboratory: (* £RL

CAS No. ___

Lot No. —

Test Start Date: Q//Zg/ﬂ/

Composition / Purity: —

Test End Date: 0'2/)/ /q;f

Solvent: —— Conc. —— Test Unijts=:(‘i=.:.r, mg/mi) mg / L
w Day 1 Day 2 Day 3 Day= 4 Day 5
Stock 72 | 13 1.2 7.4 >~ |
Control X L 73 13 7.4
Highest Conc. X b.¥ b.7 6. v 2.3
FETAX CONTROL MORTALITY MALFORMATION
No, Dead or Malformed X 100 = X
Total Nuber 2 :oo.X100 = Z-%| _| :49¥ X100=_| %
Solvent Control:
NA. — :— X100 = —%| — :— X100=_"""%
Control Length: q 43§ mm Solvent Control Length: | g, mm

Minimum Concentration to Inhibit Growth (MCIG):  » 0F XK W\Q/L

STATISTICAL RESULTS:

TEST MORTALITY MALFORMATION STATISTICAL TEST USED
NOEL O. 1 m%/(, 0,075 M;/L. Williams
LOEL 0.5 ma /. 0.1 mo/_ Williams

LCso O.5¢ '“ff/L /5pmmu.—/(avb¢r>

ECsoD. 4| e [L_(Spearmon-Karker

95% Confidence Limits 0,5]- 0,40 wg /L

95% ConfidencevLimits 0.19- 0.94 ,“5,/,,

[ TEST TERATOGENIC INDEX (Tl = LC/EC. ) - [, 4|5

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS

W MORTALITY MALFOQ
——
0.0055 mg/mi M . X100=__%
2.5 X100 =__ % . = %
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FETAX SUMMARY SHEET B
' Test No. 1
Test Material UN‘ENCHN PSF lm"“%‘lé‘l
Source ()51 W MD -wREC
CAS No. Lot No. Test Start Oate
)2 [93
Compositioa/Purity Test End Oste
W[99
Solvent Coac. Test Units (1.e., m3/al)
m,u
PR S
m DAY 1 DAY 2 DAY 3 DAY 4 DAY §
— p ae—
Stock 7.3 T 1.5 7.13
Coatrol 1 ©S 1.0 1 7 770
Highest Conc. 729 -7 33 1 30 77 3
FETAX CONTROL MORTALITY sesmswpns— MALFORMATION ey
No. Dead or Malformed RECORD RECORD
— ‘ X100=% —— —
t -~ ,
o ’ 2 10 x100=_c % | 0 .98 x100=01 %
Solvent Control . X 100 = - X 100 = -
Control Length |02 =™ Solvent Control Length mm
Minimum Concentration to Iahibit Growth (MCIG) O,75 myk

TEST MATERIAL/COMPOUND : RESULTS

[-% TEST MORTALITY | MALFORMATION STATISTICAL TEST USED
NOEL 0.50 015 Roderont -tk
LOEL 0.75 | OO PRofrercem T-tek
LCs0 170 Trimmad Sprmen-barber ECo 2 47  Teunmad Spirmn-burbs
95% Confidence limits | 24.2 15 95% Confldence Limits 32-19 30

I TEST TERATOGENIC INDEX (Tl = LCyg /ECsg )

0.6

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

CONCENTRATION MORTALITY MALFORMATION
_ L SRS A
S.5 mg/L l . X 100 = % i Xt0=____%
2500 meg/L . X 100 = % : X100= __%
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l FETAX SUMMARY SHEET '
Test No.
t Material DblsNGNN P%\ ‘m"":o&r)\lu-‘f
’lm ro * OMD-WREC
~ No. Lot No. tul';’t;rztoo‘lct’n&
position/Purity '""[ﬂéxzqs
olvent Cose. Test Units (!Lc., ny/al)
]: DAY 1 DAY 2 DAY ] DAY 4 DAY §
pH
l Stock 7.\ T2 T4 7.2.0
Coatrol 71 \ T1.09 i ) 7. L0
Highest Coac. l_ 17.20 1.23 T.20 T.23

s FETAX CONTROL = MORTALITY s
l ¥o. Desd or Malformsd RECORD
Totat ¥ | 80 x100= 1.25% 4 . ™ X 100 = 5-'5

mmens MALFORMATION s
RECORD

—_X100= %

X100s __%

'lven( Coatrol

Control Length 920) mm

Solvent Control Length

lalmum Concentration to Inhibit Growth (MCIG)

1.0

‘IEST MATERIAL/COMPOUND : RESULTS

STATISTICAL TEST USED

TEST MORTALITY | MALFORMATION 4
NOEL FAL HoMecene ™ 1.0 BO'%MLH\ 1%l
EEL FAWL HOMUGERE AT 3.0 Bcﬁqen o T-%X
Lcso 2 .D1 T(.mmul - SQM‘W\-\(_“W EC5° \ . \D‘ T(.m‘mi SQW'NM -\‘*-Mb.)./
§% Confidence limits | 171 2.4 9§% Confldence Limits | 2\ gMUS

l TEST TERATOGENIC INDEX (T1 = LCs0 /ECs0)

35 /.24

oL: 6 AMINONICOTINAMIDE (6-AN) RESULTS

OSITIVE CONTR
CONCENTRATION MORTALITY MALFORMATION
N R
5.5 me/L | . _xiwo=___% i xwwos=___%
2500 mg/L X100= ____% X100= ___%
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FETAX SUMMARY SHEET
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Test No. 3

Test Material UN"N:MN PSF lmo;_!:&o:a1
Source O SU. b UmMp- wRg&.
CAS No. Lot No. Test $Start Date :
v2 {22137
Composition/Purity Test ‘ug/n’u_z;/ .
-t %)
Solvent Conc. Test Units (1.e., o3/ml)
s O
P S
DAY 2 DAY 3 DAY 4 DAY §
Stock 7.9 7.1 .13 716
Coatrol 7 77 7 (09 ’7 4;9 '773
Highest Conc. “1.30 1.28 1,30 1.31
FETAX CONTROL MORTALITY -—T—l— MALFORMATION
Xo. Desd or Malforsed RECORD RECORD
T " X 100 = % I S,
uDer
ots | .100 x1wo=_1 %|_G .3 x1w0=61%
Solvent Coatrol . X 100 = % X 100 = %
Control Length Q (09 mm Solvent Control Length mm

II Mioimum Concentration to [nhibit Growth (MCIG) .0 mgju

TEST MATERIAL/COMPOUND : RESULTS

TEST MORTALITY ‘ MALFORMATION STATISTICAL TEST USED
NOEL 1.0 2.0 Bc-'\\-'avrcn\ T-Rek
LOEL 2 O 3 O '&&um\\ T-‘V}*-
LCso- a ‘74" Teimndd SNM-W ECso 3 95
95% Confidence Limits 313 AP

98% Confidence limits | 97-35

I TEST TERATOGENIC INDEX (TI =LCys /ECs50)

0.69 -

COTINAMIDE (6-

AN) RESULTS

POSITIVE CONTROL: 6 AMINONI
CONCENTRATION MORTALITY MALFORMATION
S
5.5 me/L | . _x10=__% i xww0=___%
2500 mg/L . X100= __ % : X100= _____%
Sy A
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FETAX Summary Sheet Test No. 1
Test Materlal P3F Investigator Doug Dawson
Source Laboratory Ashland Univ
CAS No. Lot No. Test Start Date: 7/12/94
Composition/Purity Test End Date 7/16/94 -
Solvent Stock Co 2.5 mg/(Test Units (i.e., mg/ml) mg/L
Day0{ Day1 Day2 |[Day3 Day 4
pH Stock 6.94 9.63 6.93 |6.9
Control 7.33 - 7.24 |7.4 7.27
liighest Concentration 7.48 7.42 (7.4 -
INo. Dead or Malformed
X100 =7
Total Number Mortality Record Malformation Record
FETAX Control 0 : 100 X100 = 0% 2 : 100 X100 =  2.0%|
Solvent Control X100 = : X100 =
Control Length (mm) C20 olvent Control Length (mm) J20
Minimum Concentration to Inhibit Growth (MCIG) G21 NS mg/L_|
Test Material/Compound Resuits
Test Mortality Malformation Statistical Test Used
NOEL 0.25 0.625 T-test
LOEL 0.375 0.75 T-test
LC50 0.883 EC50 0.808
95% CL 0.791 -- 0.986 [|95% Confldence limits 0.722 ---  0.905
Test Teratogenlc Index (Tl = LC50/EC50): 1.09
95% Confldence limits 0.93 -- 1.28
Percent LC EC
effact
5 10.4607641 | 0.448
16 {0.5958838 |0.565
50 |0.8829404 |0.808
84 [1.3082815 |1.156
95 |1.6919368 | 1.46
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FETAX Summary Sheet Tost No. 2
Test Materlal P3F Investigator Doug Dawson
Source Laboratory Ashland Univ
CAS No. Lot No. Test Start Date: 7/18/94
Composition/Purity Test End Date 7/22/94
Solvent Stock Co 2.5 mg/[Test Units (l.e., mg/ml) mg/L
Day0 | Day1 Day2 |Day3 Day 4
pH Stock 7.07 7.07 7.07 |71
Control 7.44 7.41 |7.3 719
lhighest Concantration 75| 743 |74 7.27
lNo. Dead or Malformed
X100 =7%

Total Number Mortality Record Malformation Record
FETAX Control 0 : 100 X100 = 0% 3 : 100 X100 = 3.0%
Solvent Control X100 = X100 =
Control Length (mm) olvent Control Length (mm)

Minimum Concentration to Inhibit Growth (MCIG) 025 mg/L |
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.5 0.375 T-test
LOEL 0.625 0.75 T-test
LCS0 0.815 ECS0 0.759
95% CL 0.736 -- 0.902 [95% Confidence limits 0.675 ---- 0.855
Test Teratogenic Index (Tl = LC50/EC50): 1.07
95% Confldence limits 0.92 -- 1.25
Percent LC EC
effect
5 10.4879727 | 0.466
16 10.5976449 |0.565
50 |10.8148417 |0.759
84 |1.1109725 | 1.02
95 |1.3606643 |1.238

177




FETAX Summary Sheet

Test No. 3

Test Material P3F Investigator Doug Dawson
Source Laboratory Ashland Univ
CAS No. Lot No. Tost Start Date: 7/21/94
Composition/Purity Test End Date 7/25/94
Solvent Stock Co 2.5 mg/|[Test Units (l.e., mg/ml) mg/L
Day 0| Day1 Day2 |Day3 Day 4
pH Stock 7.09 7.07 7141 17.1
Control 7.51 7.42 |7.3 7.16
Highest Concentration 742 739073 7.29

PNo, Dead or Malformed
X100=7%
Total Number Mortality Record Malformation Record
FETAX Control 0 : 100 X 100 = 0% 4 : 100 X100 = 4.0%
Solvent Control X100 = X100 =
Control Length (mm) olvent Control Length (mm)
Minimum Concentration to Inhibit Growth (MCIG) ol mg/L
Test Material/Compound Results
Test Mortality Malformation Statistical Test Used
NOEL 0.5 0.375 T-test
LOEL 0.625 0.5 T-test
LC50 0.933 ' ECS0 0.802
95% CL 0.831 -- 1.049 [[95% Confidence limits 0.709 - 0.908
Test Teratogenic Index (Tl = LC50/EC50): 1.16
95% Confidence limits 0.98 - 1.38
Percent LC EC
effect
5 10.5032428 | 0.418
16 10.6425083 |0.541
50 ]0.9334985 |0.802
84 {1.3562773 {1.189
95 |1.7316082 |1.538 ,
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Test No. l

A==

Test Material (‘;50¢ ' P3 F

‘..Imeltionor M' JA,C_(LSO/\/

¥ SroyeR Rio (48

Source
CAS No. Lot No. Test Start b?/ '1[ ?3
Composition/Purity Test End Da
Solvent Conc. Teat Units (; .. l:;/m) L
- DAY 1 DAY 2 DAY 3 DAY 4 DAY §
—_— pH—
Stock >. Y . (( 5. ( 5. Y/ '
C 1
ontro 7,« .7’ ‘( -. ( 5. {

Hlghest Conc.

2.¢

7-2/ 7.

4

acwrmem FETAX CONTROL

RECORD

MORTALITY rroremerrrmorsemss MALFORMATION -w'

RECORD

No. Dead or Malformeo
X 100 = % ~
Totat Numoer 7 . {00 X 100 = 7 % % : ?.5 X 100 = _z_%
Solvent Control ”Af "X 100 = % : X 100 = %
Control Length Gp 4 wm Solvent Control Length /{/A_ mm I

A, \inimum Concentration to Inhibit Growth (MCIG)

5

T TIATST

TEST MATERIAL/COMPOUND : RESULTS

c.'l ATlSTXCAL TEST USE_D

TEST | MORTALITY | MALFORMATION
NOEL I MA" | MA’ FM&LP V‘Mcw WJL‘WW
LOEL NA | MNA |
LCsq ( . qq ECsp { X (é(

95% Confidence limits l 3 - [70

95% Confidence Limits "f" ’—W

)

il I B I B BN R S B B .

TEST TERATOGENIC INDEX (TI =LCgo /EC,;.; 1 (.00 y
POSITIVE CONTROL: 6 AMlNONlCOTlNAMIDL (6-AN) RESULTS
CONCENTRATION | MORTALITY T | MALFORMATION -
5.5 meg/L | . _xtwo=___% | . x100= %
2500 me/L I . x10= % | i _x100=___%
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| Test Material [ = , : Investigator i
Searce DU [RANTLE Lo
CAS No. . Lot No. Test Start Date (2 /10 /7‘3 )
Composition/Purity Test End Oste l"[ L [73
Solvent Coanc. Test Units (i.e., »y/ml)

DAY 1 DAY 2 DAY 3 DAY 4 DAY §

pH—
Stock 7.4 2.4 —2.¢f 7.4

Control g.0 ‘@'0 7.9 e,/

Highest Conc. 1.6 A e —7.¢ iy 7.

FETAX CONTROL MORTALITY ssemsymsne MALFORMATION seummg
RECORD RECORD

No. Desd or Malformed

- u :

- X100=% -
tal Numder
o _p :s00 x100m_0 % |_4 :_sc0x100=_ 7 %
Solvent Control X100= % : ' X100= %
Control Length 63 ._/ mm 7% | Solvent Control Length ; 5 mm o AR S e
] Minimum Concentration to Inhibit Grawth (MCIG) 0‘43‘ I ' - ol ;';'k‘?.m
nrge e ; S i I R S A BENN
TEST MATERIAL/COMPOUND RESULTS Y b
.TEST . - § -~ MORTALITY = . | - MALFORMATION . STATISTICAL TEST USED -¢.se. I ¥
. , _ — (P
l SENOEL i o | e et R R e aila ”‘“"l 3h
b e I.OEL.‘.....ﬁ nad

T

c!ﬂﬂ&?"‘;.goa : : S
95% Confidence limits '3.00— :z [g, .'.f:?k{.%i‘ . 95% Confidence Limits . ¢ 8G ™= 0 qq- wx**wﬁ] Ry ;

ok l TEST TERATOGENIC INDEX (T1 =LCso /ECso ) | - 29 &G -

v~a-J
l-al -L‘vm

".A ) < ' . . .2
' sy -cez W‘r.‘* m»u 'v(.*rv' L’ m1¢~\prﬂ0'~*‘wwt R i?. ‘x’ et v-&r"& <\4 Sl e f’\ it ﬁ'\?"‘vL\J‘J\“H'?“. ‘-“wmn )

- ‘ .

' POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS -

l CONCENTRATION - cash 8 SHMORTALITY i o SRR
oo e g e % “ PR A .- - o FRPSEE S ten X FUL PR By
| 17 5.5 me/l T ".-~’_.,.’"’r~| Lt o0 T % s *’X100‘ (
n{Q e ickgtres B B wo TRAREQEME LRI |t 900 R0 T AR R
I 2500 mg/L e ‘a‘”‘ i X100= ”'s A ' : T T X100= i %W

* CA. MWNQ_ - = Olﬁfb(/&-rbd'& Q\f LWGL\?
I Caniatimie = 19 o myll e/vrc('@
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Totsl Nusber
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. o
% o x1oo- 'ﬂ
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