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Por the protection of human subjects, the investigator(s) 
adhered to policies of applicable Federal Law 45 CFR 46. 
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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 
laboratories 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.1'9 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 i'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.15'16 This 
decline may be due in part to normal population fluctuations caused by climatological 
factors or by anthropogenic factors.1' However, in at least one case, frog eggs failed to 
develop in pond water but developed normally when moved to the laboratory.18 It 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 121 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) a change 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 II 
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 LC50. 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 III. 



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 Guide19. 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), ß-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 Z4 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. Jandel 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, TI 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. 1 A).   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. IB 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. IB). 

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 to 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 acid26. 
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. 

ß-Aminopropionitrile 

Intralaboratory CV values for the 96-h LC50 ranged from 7.0 to 112.8% and 
individual LC50 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 ß-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 limit26 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 26. 
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 0 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 26. 
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 (malformation) 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) 2". 



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 
ß-aminopropionitrile (108.2%). For the EC50 (malformation), three of the six test 
compounds produced somewhat high results (monosodium glutamate- 134.9%, ß- 
aminopropionitrile-85.1% and copper sulfate- 111.4%). 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 
discussed29. 

ß-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). TheLC50,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 
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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 TI. 

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., 36 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. TheTI 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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I 
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 LC50 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 
III 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 system5. 
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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 EC50. 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- 
Wilk's) 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 LC95 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 guide19 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. 
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Table 8. Comparison of the Phase III Interlaboratory Variability of FETAX 
Endpoints Based on CV Values. 

Compound 
Monosodium Glutamate 
Ascorbic Acid 
ß-Aminopropionitrile 
Sodium Acetate 
Sodium Arsenate 
Copper Sulfate  

t Variable Mid-Range Most Variable 

LC50 MCIG EC50 

LC50 EC50 MCIG 

EC50 LC50 MCIG 

LC50 EC50 MCIG 

LC50 MCIG EC50 

LC50 MCIG EC50 
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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 0.45 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 3.5 
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 ß-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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p3f 

Figure 6 
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APPENDIX 1 

INTERMEDIARY DATA TABLES AND 

FIRST PAGES FOR EACH COMPOUND 
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MONOSODIUM GLUTAMATE 
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ASTM Analysis of Monosodium Glutamate 
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I c. w 

FETAX Summary Sheet fleet No.    DEF1   ^ P 
Test Material                  P3A Investigator JAMES RAYBURtS ' 

V 

Source       OAK RIDGE Laboratory BANTLE 

CAS No.                         Lot No. Test Start Date: 11-30-92 

Composltlon/Purlty Test End Date 12-4-92 

Solvent       NONE         Cone. Test Units (I.e., mg/ml) MG/ML 

pH 

DayO Day 1 Day 2 Day 3 Day 4 

Stock 7.1 7.1 7 7.1 

Control 7.5 7.7 7.4 7.2 

Hlghaat Concentration 7.12 7.15 7 6.9 

No. D*ad or Malformad 

, X100 =% 

Total Numbor 

FETAX Control 

Solvent Control 

Mortality Record 

100 X100 = 1% 

C19   :   E19 X100 =   G19 

Malformation Record 

99 X 100 =      5.1% 

H19 :   J19 X 100 =   L19 

Control Length 9.87 |so (Solvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) 10.00 

Test Material/Compound Results 
Test 

NOEL 

Mortality 

0.5 

Malformation 

0.1 

Statistical Test Used 

T-test 

LOEL 0.25 T-test 

LC50 4.07 EC 50 0.460 

95% CL 2.88 5.76 |95% Confidence limits 0.303 0.698 

rest Teratogenlc Index (Tl = LC50/EC50): 8.85 

fl95% Confidence limits 5.14 15.24 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
{Concentration Mortality Malformation 
J5.5 mg/L C33   : E33        X 100 = G33 H33 :   J33 X100 = L33 
12500 mg/L C34   : E34        X 100 = G34 H33 :   J34 X100 = L34 
CL= Confidence limits 
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c ^*y 

/jar 
FETAX Summary Sheet JTest No.     DEF 2   y ' 

Test Material                    P3A Investigator JAMES RAYBURN 

Source        OAK RIDGE Laboratory BANTLE 

CAS No.                          Lot No. Test Start Date: 12-7-92 

Composltlon/Purlty Test End Date 12-11-92 

Solvent                            Cone. Test Units (I.e., mg/ml) MG/ML 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 7.2 7.3 7.2 7.2 

Control 7.6 7.4 7.5 7.3 

Hlghatt Concentration 7.5 7.7 7.8 7.8 

No. Daad or Malformad 

 XlOO =% 

Total Numbar 

FETAX Control 

Solvent Control 

Mortality Record 
■Boa—s..,-——K.iJij i   11 ■■ •"aeamaamem 

100 XlOO = 7% 

XlOO 

Malformation Record 

XlOO 93 

XlOO 

4.3% 

Control Length C20 IjSolvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) J21   A2£ 

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 5.055      --         6.289 95% 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) RESU LTS 
Concentration               |            Mortality Malformation 
5.5 mg/L                         |C33 :   E33        X 100 =   G33 H33 :   J33 XlOO = L33 
2500 mg/L                      |c34 :   E34        X 100 =   G34 H33 :   J34 X100 = L34 
CL= Confidence limits 
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U" 
FETAX Summary Sheet |Test No.     DEF 3      y/r 

Test Material                   P3A Investigator JAMES RAYBURN 

Source        OAK RIDGE Laboratory BANTLE 

CAS No.                           Lot No. Test Start Date: 12-13-92 

Composltlon/Purlty Test End Date 12-17-92 

Solvent                           Cone. Test Units (I.e., mg/ml) MG/ML 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 7.2 7.1 7 7.1 

Control 7.6 7.4 7.6 7.3 

JHIgh»«1 Concentration 7.3 '   7.4 7.3 7.2 

No. Daad or Malformed 

 X100 =% 

Total Nurnbar 

FETAX Control 

Solvent Control 

Control Length C20 

Mortality Record 

100 X100 = 5% 

C19 :   E19        X 100 =   G19 

Malformation Record 

95 

3 
X 100 =      4.2% 

H19 :   J19 X 100 =   L19 

Solvent Control Length J20 

Minimum Concentration to Inhibit Growth (MCIG) 

Test Material/Compound Results 

J21    0 • 5 

Test     |  Mortality Malformation 

NOEL 

LOEL 

0.75 0.25 

0.5 

LC50 13.676 

95% CL 11.488 16.279 

Statistical Test Used 

T-test 

T-test 

EC50 0.694 

95% Confidence limits 0.538 0.894 

[Tost Teratogenlc Index (Tl = LC50/EC50) 

|95% Confidence limits 

19.71 

14.49 26.82 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU 
[Concentration | Mortality 
(5.5 mg/L      

LTS 

IC33 :   E33        X100 =   G33 

[2500 mg/L C34 :   E34       X 100 =   G34 
CL= Confidence limits 

Malformation 
H33 :   J33        X 100 =   L33 
H33 :   J34        X 100 =   L34 
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FETAX Summary Sheet 

}<  \ 

(Test Material 

[Source       B4 

Unknown P3A [Investigator 

[[Laboratory 
CAS No.     B5 

Solvent      B7 

Lot No. E5 
Composition/Purity     C6 

Test Start Date: 
Test End Date 

Test No. T7^ 
Mendi A. Hull 

Bantle / OSU 

Feb 1 1993 

Feb 5 1993 

Cone.    E7        »Test Units (i.e., mg/ml)      mg/ml 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 
Stock 7.0 7.2 7.0 7.0 X 

Control X 7.8 7.9 7.9 7.6 
HIghoat Concentration X 7.9 8.0 7.7 7.7 

No. Daad or Malformad 

 xioo = % 

Total Number 

FETAX Control 

Solvent Control 

Control Length 

Mortality Record 

100 X100 = 5% 

E19       X 100 =   G19 

Malformation Record 

95 X100 =       6.3% 

H19:   J19       X100 =   L19 

Solvent Control Length J20 

Minimum Concentration to Inhibit Growth (MCIG) 4 mg/ml 

Test Material/Compound Results 
Test     | Mortality Malformation 

NOEL 

LOEL 

N.A. 

8 0.25 

LC50 

Statistical Test Used 

T-test 

T-test 
8.018 EC50        1.3164 

95% CL 7.332 8.767 J95% Confidence limits       1.0067 1.7214 

TestTeratogenlc Index (Tl = LC50/EC50): 

95% Confidence limits 4.59 
6.09 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
8.08 

[[Concentration 
B5.5 mg/L 
12500 mg/L 
CL= Confidence limits 

Mortality 
C33 :   E33        X 100 =   G33 
C34 :   E34        X 100 =   G34 

Malformation 
H33 :   J33        X 100 =   L33 
H33 :   J34        X100 =   L34 
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Test Material 

FETAX Summary Sheet 
Unknown P3A 

Source B4 

CAS No.      B5 Lot No. E5 

Composition/Purity 

Solvent B7 

C6 

Cone.    E7 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

Test No. 

Mendi A. Hull 

^f 
Bantle / OSU 

Feb 8 1993 

Feb12 1993 

Test Units (I.e., mg/ml)        mg/ml 

pH 

I DayO Day 1 Day 2 Day 3 Day 4 
I       Stock I      7'1 7.0 7.1 7.2 X 

I    Control X 7.1 7.7 7.4 7.4 
[jHlghaat Concentration I    x 7.7 7.8 8.2 7.7 

DNO. Daad or Malformad 

X 100 = % 

Total Numoor 

[FETAX Control 

DSolvent Control X100 =   G19 

MALFORMATION EXCEED ASTM LIMIT 

Malformation Record 

7 X 100 =       7.8% 

H19 :   J19        X 100 =   L19 

[Control Length 0.9 cm Solvent Control Length J20 

flMlnlmum Concentration to Inhibit Growth (MCIG) 0.25 mg/ml 

Test Material/Compound Results 

Test Teratogenlc Index (Tl = LC50/EC50): 4.82 

95% Confidence limits 3.47 6.69 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
{Concentration 
15.5 mg/L 
Q2500 mg/L 

CL= Confidence limits 

Mortality 
C33 :   E33        X 100 =   G33 
C34 :   E34 X100 =   G34 

Malformation 
H33 :   J33 X 100 =    L33 
H33 :   J34 X 100 =    L34 
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FETAX Summary Sheet 

Test Material Unknown P3A 

Source       B4 

CAS No.      B5 Lot No. E5 

Composltlon/Purlty C6 

Solvent       B7 Cone.     E7 

[investigator 

Laboratory 

^s_ 

Test Start Date: 

Test End Date 

Test No. 

Mendi A. Hull 

Bantle / OSU 

Mär 1 1993 

Mar 5 1993 

Test Units (I.e., mg/ml)        mg/ml 

pH 

DayO Day 1 Day 2 Day 3 Day 4 
Stock 7.0 7.0 7.0 6.9 X 

Control X 7.0 7.2 7.4 7.6 
Hlghast Concentration X 7.5 7.6 7.7 7.8 

No. OMd or Malformed 

X100 = % 

Total Number 

FETAX Control 

Solvent Control 

Mortality Record 

100 X100 = 7% 

C19 :   E19        X100 =   G19 

Control Length C20 I 

MALFORMATION EXCEED ASTM LIMIT 

Malformation Record 

93 X 100 =      9.7% 

H19 :   J19 X 100 =   L19 

'olvent Control Length J20 

Minimum Concentration to Inhibit Growth (MCIG) -$&   c9.Z5 

Test Material/Compound Results 
Test | Mortality              Malformation Statistical Test Used 

NOEL 10                        1 T-test 

LOEL 12                      14 T-test 

LC50 10.495 EC50          0.886 

95% CL 7.994      --        13.779 95% Confidence limits           0.237 ---      3.321 

Test Teratogenlc Index (Tl = LC50/EC50):                         11.84 

95% Confidence limits                                 3.07 45.61 

POSTIVE CONTROL: 6-AMfNONICOTINAMIPF (6-AN) RESU 
(Concentration """If™'        ftio» lality «——=—■ 

7 LS4~ 
]5.5 mg/L 
[2500 mg/L 
CL= Confidence limits 

LTS 

X .100 _=_ G33_ 
XTUU ::"' G34 

"Trncir« ■ 

Malformation 
H33 :   J33 
H33 :   J34 TlOQ =  V 
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FETAX Summary Sheet Test No.   t^S* .4. 

Test Material                    P3A Investigator J3 

Source Laboratory J4 

CAS No.                            Lot No. Test Start Date: 5/17/93 

Composition/Purity Test End Date 5/21/93 

Solvent                              Cone. Test Units (I.e., mg/ml) mg/ml 

pH 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 71 7.2 7.1 | 

Control 7.3 7.2 7.1 7.3 

Hlghaat Concentration 7.5 7.7 7.9 8.1 

No. D*ad or M»llorm»d 

X 100 = % 

Total Numbor 

FETAX Control 

Solvent Control 

MALFORMATION EXCEED ASTM LIMITS 

Mortality Record 

2   :   100 X 100 = 2% 

X 100 = 

Malformation Record 

10   :   98 X 100 = 

X100 = 

Control Length (mm) Solvent Control Length (mm) 

Minimum Concentration to Inhibit Growth (MCIG) 

Test Material/Compound Results 

mg/ml 

Test Mortality                    Malformation Statistical Test Used 

NOEL 0.25                             0.5 T-test 

LOEL 2                                  5 T-test 

LC50 1.354 EC50            0.076 

95% CL 1.46E-07           --        1.3E+07 95% Confidence limits              1E-10          —-         6E+07 

Test Teratogenic Index (Tl = 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 58218.6083 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                             Cone. Test Units (I.e., mg/ml) mg/ml 

pH 

Day 0 Day 1 Day 2 Day 3 Day 4    | 

Stock 7 7.1 7.1 II 
Control 7.5 7.2 7.3 7.5 

Highest Concentration 7.4 7.7 7.8 7.9 j 

No. Dead or Malformed 

X 100 = % 

Total Number 

FETAX Control 

Solvent Control 

Mortality Record 

100 X 100 = 4% 

X 100 = 

Malformation Record 

96 X 100 = 

X 100 = 

Control Length (mm) 

Minimum Concentration to Inhibit Growth (MCIG) 

tolvent Control Length (mm) 

6.3% 

mg/ml 

Test Material/Compound Results 
Malformation Statistical Test Used 

T-test 

T-test 

EC50 1.386 

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 Te3t 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                             Cone. Test Units (I.e., mg/ml) mg/ml 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 7.1 7.2 7.2 7.1 

Control 7.4 7.3 7.3 7.6 

HIghatt Concentration 7.2 7.4 8 8.1 

. Dud or Malformed 

X100 = % 

Total Numbar 

IFETAX Control 

Solvent Control 

MALFORMATION EXCEED ASTM LIMITS 

Mortality Record 

100 X 100 = 2V, 

X 100 = 

Malformation Record 

10 98 X 100 = 10.2% 

X 100 = 

Control Length (mm) 

Minimum Concentration to Inhibit Growth (MCIG) 

Solvent Control Length (mm) 

0.5 mg/ml 

Test Material/Compound Results 
Test 

NOEL 

LOEL 

Mortality 

0.5 

Malformation 

0.25 

1 0.5 

LC50 0.790 

95% CL 0.588 1.063 

Statistical Test Used 

T-test 

T-test 

EC50 0.482 

95% Confidence limits 0.405 0.575 

Test Teratogenlc Index (Tl = LC50/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 

r 
I  Test No. O 

Tost Mortal ^.^     P3ft 

So-ret   Q50  

CAS No.    - Lot No.    - 

Coaoositloa/Farity   — 

Solroot    — 
Cone   — 

IrwMtlattor 

"u fAD -vJ^C 
TMt Start 0«t«     , 

TMt tnd Otto .-       ao, 

TMt Un(U (I.*.. ••/■*> 

DAY 4 

1.24- 
iib 
155 

DAY 5 

1.2k 

18& 
1.-59 

FETAX CONTROL 
■a. OMd or Mlferwa 

_ X 100 • H 
Tout 

Solvent Control 

MORTALITY ■ 
RECORD 

•52. xioo-_L_% 
.X1O0» 

MALFORMATION 
RECORD 

»•°>^iM. 8 % 

: XKJO» 

Solvent Control Length 
Control Length |0.09   aa  

Minimum Conccntrntion to Inhibit Growth (MCIG)     Q \5  mq j/rA 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY MALFORMATION 

U->w*fci>&t»1 
o.io 

STATISTICAL TEST USED 

IOEL ' I ... * ,g 0^5 Qzr&esrom T-kf&  

— it       *   -——     _      . „,„ _   ... ii«iit A iL_n on 
95* Confidence !■—i« Q.42 '0.5fc I   "» C0Bfld"Ce Llmi" 0 • * " °" ^ 

I     TEST TERATOCENIC INDEX (TI  -LCjp/EC»)    I     2.. £9 

POSITIVE CONTROL: 6 AMIN0NIC0T1NAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 ag/L 

2500 mf/L 

MORTALITY MALFORMATION 

.X 100' 

X100» _% 

.X100' 

X100' 
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FETAX SUMMARY SHEET 
( 

( i ' 
\ 

Te«tMntcrl»l  vWNOv^   P3fV 

Sonrct Q5Q  
„.- M Lot No. 
CAS No. 

Composition/Parity 

I  TMI No. 3 

uo 
v I /A'O - \M £fcC 

T«t Start Oete 

TMt W Oete       ^; 

Tttt Unit« <«.•-. ."•/■*) 
ma/mi 

FETAX CONTROL 
Ho. Ooed or »«1*0«« X 100 • % 

Total 

Solvent Control 

MORTALITY. 
RECORD 

2 • too x 100■ _£,% 

X100' 

MALFORMATION 
RECORD 

X100 

zn 
 — .    ,_   -   __ I   Sol»ent Control Length 
Control Length  \Q.\3   """ | -  

Mlolmnm Concentration «0 Inhibit Growth (MCIG)      Q.4Q r«^ 

ma 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY I     MALFORMATION 

CAU.  l^vr.^,T- »"-  ™>™«-fr*'H. 

pate  i-c^cäLK£>Ti 

STATISTICAL TEST USED 

LC*Q 0.54- r*\P Tf;^ Sp^^-^^- 
ifideoce Iimtts6.50-0 5^ i^l-til 95% Coni 

EC :,o  n.?.G^U\   Tr,^ S^^-1^ 

95* Confidence Limit! Q ^p -Q32.m^/«vl 

TEST TERATOGENIC INDEX (TI   =» LC i0 /ECS0 )    |    2.08 

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

X100" 

57 



FETAX SUMMARY SHEET 
V  > 

T««t Material Q,^,^ 

So-rct    OSO 

CAS No. 

ImMtifator 
lüAL-cH 

I  Tut No. Z\. 

Lot No. 

Composition/Purity 

Lato 
^Mp.VlffC 

T«t Start Date- 

im 
T*»t t«J Oate 

Ttat Unit» <«•••. ■"/■»! Zl 
DAYS 

1-24 

FETAX CONTROL 
No. Daad or naif01 

MORTALITY 
RECORD 

X100 a 
-~ X100- 

MALFORMATION 
RECORD 

1    :^8,X10Q-JL%, 

X1O0 

Control Lcnfth .am 

(MCIG)    O.'K) 

TEST MATERIAL/COMPOUND : RESULTS 
MORTALITY |     MALFORMATION 

TEST 

NOEL gfllU     HCMcGfcrJt'^ 

LOEL Pftiu    roMcr<-ivi£>ti 

Pft>L     r°«c^l^^ 

STATISTICAL TEST USED 

SHI,    rcw&LJ^iTI 

LCJO   Q,(c(o majfr>\    \ u,mt«viA S 
, \ 

-^^»»v- 

95% Confidence limits  IQ (£> „Q-] 
95% Confidence Llmit^ ?0 -Q ■S'Z. 

TEST TERATOGENIC INDEX (TI  » LC i0 /EC,„ )    [   Z.^T 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 
I 1 MALFORM- 

CONCENTRATION 
MALFORMATION 

FV 
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^ 

FETAX SUMMARY SHEET 

TEST MATERIAL/COMPOUND : RESULTS 
TEST 

95% Confidence limits   / g$ -fog) 'fKb>t 95H Confidence Limits  (<j Q . ^A      7 

TEST TERATOCEN1C INDEX (TI  - LC „ /EC» )    | , ^   , Z^T] 

POSITIVE CONTROL: 6 AMINQN1COT1NAMIDE (6-AN) RESULTS 
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FETAX SUMMARY SHEET 

Test Material     fj/J 

Sonrci 

I  Test No.    2- 

Inraa if eater 
!ffT,M;Jt^ ] 1wlcm 

CAS No. Lot No. TMt Start Oat« 

Coiapoiitlon/Pnrity 

Soirtat 

TMt tnd.Oata,,., 
It I/* /W- 

Coac Tast units (I.e., «e/mU 

_pH_ 
Stock 

DAY 1 

7 ft 

Control 7.87 

Highest Cone. 

DAY 2 

7'II 

7,rfl 

7*1 

DAY 3 

7./Ö 

7*2 

777 

DAY 4 

:./<? 

7^2- 
IV 

DAY 5 

7fc£ 

X.oT. 
AC. 

FETAX CONTROL. 
Me. Otad or Halforaad 

Total H 
X 100 - % 

MORTALITY. 
RECORD 

loo   X IQQi    O   % 

Solvent Control X100' 

MALFORMATION 
RECORD 

Control Length mm Solvent Control Length 

Minimum Concentration to Inhibit Growth (MCIC) 

c 
TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY |     MALFORMATION TEST 

NOEL 

LOEL f i5. o      falU 

II1      bt>\ 

10 D      fctlf 

//•r b»&i 

STATISTICAL TEST USED 

LC,o UrMH "7SK 
95% Confidence limit«    lL.Z-IL-te 

EC 50 fd.% cW 
95M> Confidence Limits   (ut(,   if,s^ 

TEST TERATOGENIC INDEX (TI  - LC50 /EC50 ) 

POSITIVE CONTROL: 6 AMINONICOT1NAMIDE (6-AN) RESULTS 
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ltd 

kill 

tö 

IC1 

tu 

LÜ 

IG 

id 

iß 

idi 

ü 
FETAX SUMMARY SHEET 

I  Test No.3 

Test Materini   p^/\ T y^/ftosoA/ 

Sonrce 

CAS No. Lot No. Tat Start Ost« 
t/Y/73 

Composition/Purity 

Solvent 

iMt End Data 

Cone. Tut Units (l.a., acj/at) 

DAY 1 
— pH- 
Stock 7-/21 

Control 777 

Highest Cone. 

DAY 2 

7/0 

11,1. 

U3 

DAY 3 

7.'2- 

7.s1 
77 V 

DAY 4 

7.Q7 

7Sk 

77* 

DAY 5 

75/ 
7?l 

FETAX CONTROL. 

■e. Otad or Nalferaad 
X100 ■ H 

MORTALITY i 
RECORD 

Total MI 

Solvent Control 

Control Length mm 

0   i  /^   X10Q1   g_% 

X100' 

MALFORMATION 
RECORD 

0   :   /^_X100-_£_% 

X100< 

Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)        ^ <f 

TEST MATERIAL/COMPOUND : RESULTS 

MALFORMATION 

— 2Ü 7 r->73£ 
95°/i Confidence limits (\$Q - IS>,1 J     ' 

STATISTICAL TEST USED 

tlO'KCnfy k>\tHr£Csc -NULl^L 

EC,o     fax 

TEST TERATOGENIC INDEX (TI  - LC50 /ECS0 ) 

95% Confidence Limits   faf _ ß^ 

POSITIVE CONTROL: 6 AMIN0NIC0T1NAMIDE (6-AN) RESULTS 

CONCENTRATION       ■ MDRTALIII MALFORMATION 

S.Sm,/L    ^ 

2500 mt/L   ([Mt 
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i 

FETAX SUMMARY SHEET 

K    2 

{Tin No.    ^ 

Ten Materiel P3A 
lm*«tlo*tor 

Source 

CAS No. 

i-L»a       r Un»c   3 
Ltb SB 

Lot No. TMt stert Oiti 
•/ H  \<\ 

Comnoeltlon/Purlty Tt«t End »at« 
IZ. /   |f   / PL- 

Solvent Cone. TMt Unlti d.i.. in«/nl) 

Stock 
pH — 

Control 

Higheit Cone. 

DAY 1 

7.^ 

Tv     «\ 

"M, 

DAY 2 

•7.x- 

"7.<\ 

I.r 

DAY 3 

7,? 

■ 1.& 

"7.S- 

DAY 4 

7<q 

i. ^ 

-i. fe 

DAY 5 

FETAX CONTROL. 
No. 0*M or Ml forma 

Totti Muvxr 
X 100 • % 

Solvent Control 

Control Length   ^73 mm 

MORTALITY 
RECORD 

■lOOX 100- 

~ X 100« 

MALFORMATION 
RECORD 

Ö     :   ^   X 100»  O    % 

. X 100- 

Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIO)      \Q  Q 

TEST MATERIAL/C0MP0U ND : RESULTS 

|     TEST        |          MORTALITY        |     MALFORMATION STATISTICAL TEST USED 

I   N°EL          I       Ö.   I 0. I Cv. InV u^- 
LOEL                   \ i0 Lo U) . \\ 1 b^n—  

LC,o             ir.m EC50 5.10                1 
95% Confidence llmii*   H . \?H - (0 M \Q 

95% Confl denee Umitt  3.0<$ —  ^ '   ' S        1 

TEST TERATOGENIC INDEX (TI   - LC ,0 /ECJ0 )        |.q-o 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 mg/L 

2300 mg/L 

MORTALITY 

X 100" 

X 100 
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X100 

X 100' 
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FETAX SUMMARY SHEET 

/'   \ £ 
Test No. 2- 

Test Material      ^ 3 A" 
InvMti gator  

\-<3vH~~  
Source WS 

lab 36 
CAS No. Lot No. Ttat Start Oat« T£ 
Composition/Purity 

Soirent 

Tt«t End Data ■h. 
q? 

43 

Cooc Ttat Units (I.a., ag/al) 

DAY 3 

~7,U> 

DAY 4 

T.tf. 

7i3_ 
1.S- 

A/IK   KJ? 

3 DAY 5 

3 
FETAX CONTROL. 
Me. Otad or Halforatd 

Total Uwt»r 

MORTALITY. 
RECORD 

X 100 - H 

Q      ! \Citi X1QO»    Q   % 

Solvent Control X1O0- 

MALFORMATION 
RECORD 

_a_; VQP X100- n .% 

.X100 

Control Length <f) fQ   mm Solvent Control Length am 

Minimum Concentration to Inhibit Growth (MCIG)      tj , Q 

TEST MATERIAL/COMPOUND : RESULTS 

TEST 

NOEL E MORTALITY MALFORMATION STATISTICAL TEST USED 

4 .O 
LOEL I    g.o 

4-. o 
3.o 

Xo\lU f>vS 4- 

LC 50 6^,52- 
95% Confidence limits \pt £g -   ^ , t 0 

EC SO 5,b~7 
95% Confidence Limits 5". 11- 5.1«? 

TEST TERATOGENIC INDEX (TI  ■ LC so /EC50 ) U 
POSITIVE CONTROL: 6 AMINON1COT1NAM1DE (6-AN) RESULTS 

r CONCENTRATION MORTALITY MALFORMATION 

5.5 mg/L £ X10O- X100> 

2500 mg/L X100 X100«. 
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FETAX SUMMARY SHEET 

1 ™< No    3        1 
Test Material        P^A- Invtstlsstor r~        i                       ....-, 1 

Sonrce            "Jj^ 
"•         3ft l_ 

CAS No. Lot No.                                 i 1 ■—«—   n<i? 
Composition/Purity TMt End Oate            _ /         /                     1 

Solvent Cone Teat Unlu (I.«., ag/al)          y                  1 

DAY 2 DAY 3 DAY 4 DAY 5        | 

Stock                         1      n   M 1.5- "7.5" 1. s 
Control                      I       gt0 ~M 1.1 7,<? 
Highest Cone.            1      *] ,  [a 7. (,           1, b •7. fc 1 

FETAX CONTROL. 
Ho. Dtad or Malfonatd 

Total m 
X 100 > % 

Solvent Control 

Control Length Q/   _.   mo 

MORTALITY. 
RECORD 

Ug x ioo - 0_% 

.X100». 

MALFORMATION 
RECORD 

f DO   X100■ 

,X100< 

Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG) k«Q 

TEST MATERIAL/COMPOUND : RESULTS 

TEST 

NOEL 

LOEL 

MORTALITY MALFORMATION STATISTICAL TEST USED 

H.o 
io-0 £~v 0 

JM llvwS. U:>*i~~ 

LCso £.5  I 
95% Confidence limits   ^2- 0 .01— 

EC 50 S^T 
95% Confidence Limits 

|     TEST TERATOGENIC INDEX (TI   »LC so /ECi0 )    |      \    Q<] 
'" g- <-i - t>.3o 

POSITIVE CONTROL: 6 AMINON1COTINAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 mg/L 

2500 mg/L 

MORTALITY MALFORMATION 

.X100' 

X 100- 

,X100< 

X 100' 
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ASCORBIC ACID 
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ASTM Analysis of Ascorbic Acid 
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3 4 5 

Laboratory 
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2 3 4 5 6 7 

Laboratory 
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/ FETAX Summary Sheet 

w 

Tost Material P3B 

Source        OAK RIDGE 

CAS No. Lot No. 

Composition/Purity 

Solvent       NONE Cone. 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

iTest No.    DEF 1 

JAMES RAYBURN 

BANTLE 

11-30-92 

12-4-92 

Test Units (I.e.. mq/ml) MG/ML 

PH 

DayO Day 1 Day 2 Day 3 Day 4 

Stock 8.1 8 8.2 7.5 

Control 7.2 7.5 7.2 7 

Hlghaal Concentration 7.57 7.51 7.3 7.6 

Total Numb« 

FETAX Control 

Solvent Control 

Control Length C20 [Solvent Control Length 

[Minimum Concentration to Inhibit Growth (MCIG) 

Test Material/Compound Results 
 """"^—*°3°*^**°" 

<5-C -~> J21 

Statistical Test U3ed 

[Test Teratogenlc Index (Tl = LC50/EC50): 

|95% Confidence limits 

1.57 

1.34 1.85 

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

Concentration i       ^/jortallty 

5.5 mg/L 
2500 mg/L 

C33 :   E33        X100 =   G33 

CL= Confidence limits 

C34 :   E34        X100=    G34 |H33 :   J34 X 100 =    L34 

Malformation 
H33 :   J33        X 100 =   L33 
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r A 
V. 

FETAX Summary Sheet |Tost No.     DEF 2 

Tost Material                   P3B Investigator JAMES RAYBURN^ W 
Source        OAK RIDGE Laboratory BANTLE 

CAS No.                          Lot No. Test Start Date: 12-7-92 

Composltlon/Purlty Test End Date 12-11-92 

Solvent                            Cone. Test Units (I.e., mg/ml) MG/ML 

pH 

DayO Day1 Day 2 Day 3 Day 4 

Stock 7.5 7.2 7.6 7.4 

Control 7.4 7.3 7.6 7.3 

Hlghaat Concantratton 7.5 7.3 7.3 7.3 

No. Daad or Malformad 

  X 100 = % 

Total Numbor 

FETAX Control 

Solvent Control 

Mortality Record 

10   :   100 XlOO = 10% 

X100 = 

Malformation Record 

6 90 X 100 =      6.7% 

X100 = 

Control Length C20 polvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) m. J21 

Test Material/Compound Results 
Malformation Statistical Test Used 

T-test 

T-test 

EC50 5.314 

95% Confidence limits 

Test Teratogenlc Index (Tl = LC50/EC50): 

4.483 

1.31 

6.300 

95% Confidence limits 1.05 1.64 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU LTS 

Concentration                |            Mortality Malformation 

5.5 mg/L C33 :   E33        X 100 =   G33 H33 :   J33 X100 = L33 

2500 mg/L C34 :   E34        X 100 =   G34 H33 :   J34 XlOO = L34 

CL= Confidence limits 
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FETAX Summary Sheet 

^> 

Test Material P3B 

Source        OAK RIDGE 

Investigator 

CAS No. Lot No. 

Composltlon/Purlty 

Test No.    DEF 3 

JAMES RAYBURN 

Laboratory BANTLE 
■$&■ 

Teat Start Date: 

Solvent Cone. 

12-13-92 

Test End Date 12-17-92 

Test Units (I.e., mg/ml) MG/ML 

PH 

I DayO Day 1 Day 2 Day 3 Day 4 

Stock 6.9 7.2 8.3 7.7 

Control 7.3 7.5 7.3 7 

Hlgh»tt ConcantraUon 7.2 7.4 7.1 7 

No. Daad or MallormMl 

X 100 = % 

Total Number 

FETAX Control 

Solvent Control 

T77 
I      rr     -     — 

|C19 :   E 

00 

Mortality,Record |   Malformation Record 

4% X100 = 4% 

E19        X 100 =   G19 

Control Length C20 

96 X100=       4.2% 

H19 :   J19        X 100 =   L19 

Solvent Control Length J20 

Minimum Concentration to Inhibit Growth (MCIG) IC      J21 

Test Material/Compound Results 
Statistical Test Used 

95% Confidence limits 

|TestTeratogenlc Index (Tl = LC50/EC50): 

% Confidence limits 178 

PQSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
lJ- .       .. I Mnrlallltf Mai 3—BgSESa^gJ" I  ■■ 

Concentration 

5.5 mg/L 

Mortality 

2500 mg/L 
CL= Confidence limits 

Malformation 

X 100 =   L34 
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FETAX Summary Sheet (Test No.                 1               | 

iTest Material Unknowri-S^ Investigator Mendi A. Hull              ^ 

gSource        B4 Laboratory Bantle/OSU ^^/ 

CAS No.      B5 Lot No. E5 Test Start Date: Feb 1 1993 

[Composltlon/Purlty C6 Test End Date Feb 5 1993 

JSolvent        B7 Cone.     E7 Test Units (I.e., mg/ml) mg/ml 

pH 

Day 0 Day 1 Day 2 Day 3 Day 4 
I - 

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 

No. Daad or Malformed 

X100 = % 

Total Number 

FETAX Control 

Solvent Control 

Mortality Record 

X100 = 9% 

X100 =   G19 

Malformation Record 

6 91 X 100 =      6.6% 

H19 :   J19 X 100 =   L19 

^Control Length 1 cm Solvent Control Length J20 

fMlnlmum Concentration to Inhibit Growth (MCIG) 2 mg/ml 

Test Material/Compound Results 
Malformation Statistical Test Used 

T-test 

T-test 

EC50 7.004 

95% Confidence limits 6.252 

Test Teratogenlc Index (Tl = LC50/EC50): 2.17 

95% Confidence limits 1.91 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU 
Mortality 

LTS 
Malformation 

X 100 =   G33 
C34 :   E34 X 100 =    G34 

7.846 
If 

2.47 

H33 :   J33 X 100 =   L33 
H33 :   J34 X 100 =   L34 

CL= Confidence limits 
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FETAX Summary Sheet 
Test Material 

Source B4 

CAS No.      B5 

|composltlon/Purlty 

DSolvont B7 

Unknown P3B 

Lot No. E5 

C6 

Cone. 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

fost Units (I.e., mg/ml) 

[Test No. 

Mendi A. Hull 

Bantle / OSU 

Feb8 1993 

Feb12 1993 

mg/ml 

PH 

1 DayO Day 1 Day 2 Day 3 Day 4 

Stock              |      7.9 7.9 8.0 7.9 X 

Control             1     X 7.7 7.4 7.5 7.4 

Hlgh»t» Concentration         \        X 7.2 7.0 6.8 6.9 

[NO. Doad or Mallof mod 

 X100 

Total Numbor 

FETAX Control 

Solvent Control 

MALFORMATION EXCEED ASTM LIM 

Mortality Record 

100 X100 = 10% 

UC19 :   E19 X 100 =   G19 

Malformation Record 

90 

H19 :   J19 

X 100 =     10.0% 

L19 X100 

cm [Control Length 0.9  

flMlnlmum Concentration to Inhibit Growth (MCIG) 

^Solvent Control Length J20 

2 mg/ml 

Test Material/Compound Results 

95% Confidence limits 5.982 7.487 

Test Teratogenlc Index (Tl = LC50/EC50): 1.32 

95% Confidence limits 1.08 1.62 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU 
Mortality  

LTS 

X 100 =   G33 
X 100 =   G34 

Malformation 
H33 :   J33        X 100 =   L33 
H33 :   J34        X 100 =   L34 

CL= Confidence limits 
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( ^ 

FETAX Summary Sheet |Tost No.                3 

Tost Material                  Unknown P3B Investigator Mendi A. Hull            ^ 

Source Laboratory Bantle / OSU^^ 

CAS No.                          Lot No. Test Start Date: Mar 1 1993 

Composition/Purity Test End Date Mar 5 1993 

Solvent                            Cone. Test Units (I.e., mg/ml) mg/ml 

pH 

DayO Day 1 Day 2 Day 3 Day 4 

Stock 7.8 7.9 8.0 8.1 X 

Control X 7.4 7.2 7.5 7.8 

Hlghatt Concentration X 6.8 6.8 6.5 6.7 

No. Doad or Malformad 

  X 100 = % 

Total Numbor 

FETAX Control 

Solvent Control 

MALFORMATION EXCEED ASTM UA, 

Mortality Record 

100 X100 3% 

X100 = 

Malformation Record 

10   :   97 X100 = 10 

X100 = 

Control Length 1 cm       ItSolvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) 4 mg/ml 

Test Material/Compound Results 
|  Mortality Malformation Test 

NOEL 10 N.A. 

Statistical Test Used 

T-test 

LOEL 12 T-test 

LC50 15.114 EC50 5.172 

95% CL 13.234 17.260   95% Confidence limits 3.949 6.772 

Test Teratogenlc Index (Tl = LC50/EC50): 2.92 

95% Confidence limits 2.16 3.95 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
[Concentration               1            Mortality Malformation 
5.5 mg/L                                 :                 X 100 = :                X 100 = 
2500 mg/L                     |                         X 100 = X 100 = 
CL= Confidence limits 
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FETAX Summary Sheet 
fest Material:'       •   :   P3B   v 

CAS No.        _Lol No,    - 

Composition/Purity :4- V?;'.-•.•':'    '■  '-V 

Solvent        - Ceno..^,;.'.- 

Laboratory  USABRDL ^ 

|""M|MIM"I     II Jill Ml I l[IHIimi||1|IIJ 

PMÄillÄMliliilllll 
nrHimiiiiinnm J 

Start Dale: 

T6*t Ettd Dsta 
^■■,.,...,,„....»■■«   I,,,HI.    —-,,.,.,,■,in, .-■» Mini 1 

T«at Unit» (I.8., mg/ml) MQ/ML ,. T   > 
VII ■ III ! ! H It It 11III 'H WW WftMl | It (l (| 11 a i'uVt'w 1, 

PH 

No. Daad or Malformed 

 X 100 =% 

Total Numbar 

FETAX Control 

Solvent Control 
mmmmmmmemmimimmim 

Mortality Record 

0   :   100 X 100 = V/Q% 

Control Length 9.641 

xioo 

Malformation Record 

7   1   100 X 100 =        7.0% 

X 100^   -- 

v.Kit fontrd bnath 
■!l!!-!-!l!!-!!l!l!l!l!l!!^^^  j»l I IIIW»» 

20  V Mihlmutn Concentratloolo inhibit GfoWUv{MCJ6> / - 

Test Material/Compound Results 
r Teat 

NOEL 

Mortality Malformation 

14 10 

Statistical Test Used 

T-test 

LOEL 12 T-test 

LC50 15.608   v EC50 11.331   \/ 

95% CL 15.019 16.220   95% Confidence limits 10.673 

Test Teratogenlc Index (Tl = LC50/EC50): 1.38 

95% Confidence limits 1.28 1.48 

"•■"••IW? 

fHMtWMII».» M*■**.'.".'".'" 

CL= Confidence limits 
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FETAX Summary Sheet TeslNcu   ; 3-P3Ö' Vi:%";^t 

pH Stock 

Control 

Highest Coneantratlon 

Day 0       Day 1 

7.5 -7,0 
IIIHIlMM4>»*»»* 

•7.$! 

Day 2 

mm 
Wmill'lHHillllli 

7.9 .   7.9 

mm 

Day 3 

.      7.2: 

BNo. Dead er Malformed 

Total Number 

X 100 = % 

FETAX Control 

Solvent Control 

Control length 
""'"""Warn""'- 

Mortality Record 

1   :   100 X 100 = 1% 

X1ÜÖÄ 

 urn  liiiiiilili.iii.lil.ltilh iiiiimretofc 

Malformation Record 

99 X 100 = 5.1% 

«mwnmm 

fatal Control Uagth •* " ~<~.   * "**1%* v» ^< wM$ 
"  '      I    ""HUI I.IIIMII Illl   Illllll.lll.il fl i ■„,  ,„ in  

Test Material/Compound Results 

v 

Test      I  Mortality Malformation 

NOEL 

LOEL 

16 

18 14 

Statistical Test Used 

T-test 

T-test 

LC50 16.876 EC50 11.992 X .._I'Ad-. 
95% CL 15.497 18.377 U95% Confidence limits 11.054 13.009 

Test Teratogenlc Index (Tl = LC50/EC50): 1.41 

95% Confidence limits 1.25 1.58 

 """ liillililiM M i 

ItMIIIIIIIIOtltt.MtM^MIIIIIHHIIIIIIIIIIIIMI.  IIIIIIHIIII ****4** 44.till  i 

cv\* v^ 
:     )...■—■ 

a iiiiiiiiiiiiiiiiiiiiiiiiiiiiill 

iiiiüiii 
CL= Confidence limits 
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o I   \ 

FETAX Summary Sheet  

pH 

No. D«ad or Matform*d 

  X100  = % 

Total Number 

FETAX Control 

Solvent Control 

Mortality Record 

4   :   100 X 100 = 4%)   6  :   96 X 100 = 6.3% 

"***************************"*"""""**"^""*"^^^^-^-       --—     * *  .. —""■■"*' •.-.••> 

Malformation Record 

Test Material/Compound Results 
Test 

NOEL 

LOEL 

Mortality Malformation 

16 18 

18 20 

LC50 11.99629 

95% CL 7.69582 18.69988 

Statistical Test Used 

T-test 

T-test 

EC50      11.49150 

95% Confidence limits 9.67021 13.65583 

Test Teratogenlc Index (Tl « LC50/EC50):  

95% Confidence limits 0.65 

1.04 

1.68 

w^a^n^^^^M 
POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 

S.&mg/L 
"*""■*-■■•"■ •■ f ■ ■•Hill 11 ii ii i 

2S0Qmg/L 

;'■■■   Mortality 
IIMMI.N-1.WH ' t.   .,   ,■»   VwfW...' 

    TE33 - /   '   X 100 »' <333 
*'** 4. 

34 I  £34 XJ0Ö*  Q34 
CL= Confidence limits 
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FETAX SUMMARY SHEET 
Test No. De£*\ 

Test Material ial; ?36 Investigator: (^.W^AA 

Source: ß^4). Laboratory: C^fiU 

CAS No. Lx)t No. Test Start Date:   ok/24/73 

Composition / Purity:   — Test End Date:   Q y/oz/'rS 

Solvent: w Cone. Test Units:(i.e., mg/ml) 
<*!<■* 

Day 1 Day 2 Day 3 Day 4 Day 5 
-pH- 

Stock 7-2 7.1 7/ 7 2L X 
Control f 7.r 1Y 7-f U 
Highest Cone. f fc.*  ' 1.) 7.5 IX 

FETAX CONTROL 

No. Oead or Malformed X 100 > X 

Total Mürber 

MORTALITY MALFORMATION 

t .\/t>6 X 100 =   fo % V :7</xioo = ^3% 

Solvent Control:   *i /> 
-    : -   X 100 =    -   % -    : -   X 100 =  ~ % 

Control Length:    0$o7fD°™m Solvent Control Length:  _                                      mm 

Minimum Concentration to Inhibit < Srowth (MCIG): 0.3 ^ A/ 

STATISTICAL RESULTS: 

TEST MORTALITY MALFORMATION STATISTICAL TEST USED 

NOEL 1*0  ^U O-lrflnSL mil <Ut*vS 

LOEL 5". 0   r^/y W!. 0 

EC50 

(Alfc £>—S 
LC so    2 .y& ^/Ji o.<zz ^fl^ 

95% Confidence Limits 2.2-4-3.H^ 95% Confidence Limits  O.bl^O.II ^M 
TEST TERATOGENIC INDEX (Tl =    LC5Q/EC50) -  £f,3^ 

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

CONCENTRATION MORTALITY MALFORMATION 

0.0055 mg/ml :        X100 =         % :         X100 =         % 

2.5 mg/ml :        X100 =         % :         X 100 =         % 
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n 
FETAX SUMMARY SHEET 

Test Material:    f 3 g>  

(    v. 

Source: i^ 
CAS No. Lot No. 

Composition / Purity: 

Test No.     p^. &Z 

Investigator:  ^dt-e-H 

Laboratory: fcrir<tfo   £nv   ^   L^ 

Test Start Date 

Solvent: Cone. 

Test End Date: 

: 91 im 

Test Units:(i.&, mg/ml) 

Stock 
-pH- 

Control 

Highest Cone. 

Day 1 

7.0 

A 

Day 2 

7/ 
7.0 
fc.l 

Day 3 

Ü 
7.y 
7.1 

Day 4 

7Y 
7.1 
7-2 

Day 5 

A' 
7^ 

FETAX CONTROL 

Ho. Dead OP Malforwed X 100 ■ X 

Total Hinter 

Solvent Control: 
H-H- +.       id. 

Control Lengttea.Mfr£.fl7fmn 

MORTALITY 

<%  : IQO X 100 =    f % 

—: — X 100 = % 

MALFORMATION 

/O : 12- X 100 = /£&% 

— : -—X 100 = ■—%  ' J 

Solvent Control Length: mm 

Minimum Concentration to Inhibit Growth (MCIG): o,J>  . 

STATISTICAL RESULTS: 

TEST 

NOEL 

LOEL 

MORTALITY 

ori^lyjj 
MALFORMATION 

0.3 r^rlJL 
l-P r*fr/Vi| t)S  y^l^L 

STATISTICAL TEST USED 

JX2IIÜ a-1"? 

i*M &H*>S 

LC so .c 
95% Confidence Limits  l^-^O^ r^J^J. 

ECso    0.7C? 

TEST TERATOGENIC INDEX (Tl =    LC50/EC50) - ^, 3 

95% Confidence Limits ftgy- [.03 ^/^ 

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

CONCENTRATION 

0.0055 mg/ml 

2.5 mg/ml 

MORTALITY 

X 100 = 

X 100 = % 

MALFORMATION 

X100 = % 

X100 = % 
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(   V 

FETAX SUMMARY SHEET 

Test Material: p^g> 

Source:   Bc^U- 

Test No.^   P^T- 

Investigator:^,/^ f-f 

Laboratory: (2ERL 

CAS No. Lot No. 

Composition / Purity: 

Test Start Date: ^-/#•"?3 

Solvent:   ft/fr-   Cone. 

Test End Date:    £ -/<£ -f5 

Test Units:(i.e., mg/ml)       mc./^J^ 

Day 1 Day 2 Day 3 Day 4 Day 5 
-pH- 

Stock 7.3 7.' a LI * 

Control * 1H   . i.< zy 1.4 
Highest Cone. X 6.^ l.-u t.s *.0 

FETAX CONTROL 

Ho. pead or Halfomed X 100 ■ X 

Total Mister 

MORTALITY MALFORMATION 

, I    :}0O X 100 =     I   % f : f^ X 100 =  <?* 1% 

Solvent Control:   fl/fl- 
~~   :    - X 100 =  *— % —   : - X 100 =  — % 

Control Length:£/$|-k.lo4mm Solvent Control Length:   _~—                              mm 

Minimum Concentration to Inhibit < Growth (MCIG):     ,$r*<lfJl 

STATISTICAL RESULTS: 

,7 
TEST 

NOEL 

LOEL 

MORTALITY 

on«\& 
Z> t^ltd 

MALFORMATION 

03 f^/^JL 

LC 50 j.Qb   ^frA^ ECe 

95% Confidence Limits^.^3- I.ZZ^^/^J 

STATISTICAL TEST USED 

±M ]amS 

lO*«flia»** 
so    0-10   Kvig/J) 

95% Confidence Limits O-ShO 

TEST TERATOGENIC INDEX (TI =    LCS0/ECS0) l-*l 
•%   L^jZf/d) 

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

CONCENTRATION 

0.0055 mg/ml 

2.5 mg/ml 

MORTALITY 

X 100 = 

X 100 = 

81 

% 

% 

MALFORMATION 

X 100 = 

X 100 = 

% 

% 



I 
FETAX SUMMARY SHEET 

"^„imum Concentration «o Inhibit Gro^MMCIG) 9,Q 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY        j     MALFORMATION 

Fflu- UQt 

FAu.   HofrKX*/^'"^ 

^        PFIIL   HofVX&Nfc'T^ 

FPU,  UQ/WC6fcMfc>T>f 

LC,0   9.1k T<.^^ea s?*«*-**^ 

STATISTICAL TEST USED 

95H Confidence iimii^^-^CoW  
"TEST TERATOGENIC INDEX (TI  =» LC ,Q /EC,o )   | 1.28 

95* Confidence LlmiU (k,(a(fl-7,8w 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (8-AN) RESULTS 
   ——■■^—■■—^^^^^^»^^— MAI.FORM, 

^ 
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c 
FETAX SUMMARY SHEET 

n> 
I  Ttit No. 2, 

Test Nfatertnl p^MAulKi      P56     _ 

Sourct 03U 

CAS No. 

Composition/Purity 

Solvtat 

Lot No. 

Cone 

tn"t,8%y^ 
Lab 

Q  /V\7)   - V/siRtC 
Taat Start Oat« 

Taat Eno- Oat« 

Ttst unJta (I.a., MB/BO 

DAY 3 

7.4o 

TfeO 
1.55 

DAY 4 

•7.40 

'7.71 
7,SG 

DAYS 

7.3(0 

7.<ö3 

7.57 

FETAX CONTROL 
Ho. Oaad or KalforBad 

Total Nuabar 

Solvent Control 

Control Length   |Q Q2L BB 

MORTALITY. 
RECORD 

'0O  X100 A_% 
X 100 - 

MALFORMATION 
RECORD 3 

fc    :_^Ö_X100-_^_% 

X100 

Solvent Control Length mm 

1   Minimum Concentration to Inhibit Growth (MCIG)      Q Q ^/^ 

MORTALITY 

TEST MATERIAL/COMPOUND : RESULTS 

TEST 

NOEL 

MALFORMATION STATISTICAL TEST USED 1 
CQ>U t-tottvx£,Ng»-r< PR"- HofttxtivfciH 

pqu.  VAoM06tNE'-rH        I FB'L  BOMOteN*ai 
6cnWren\ T~kt£ 

LC,p iQ.2\ ^U T>»a™eA S^™"-V^*r 

95% Confidence limits(qf]^ - |Q,(flk) 
95% Confidence Limits(l.yo-g.33) 

ll     TEST TERATOGENIC INDEX (TI   °LC,Q /EC^7)    |      1,33 

EC50   7(£f)^U     Tr.nwnaA Sf^^n->M)^ 

r 
POSITIVE CONTROL: 6 AM1N0NIC0T1NAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 mg/L 

2500 mg/L 

MORTALITY 

X100-_ 

 X100-_ _% 

MALFORMATION 

.X100» 

.X100». 
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FETAX SUMMARY SHEET 

n r t/ 

Test Material  QKIKM^M    P36 

Source 0 5.0 

CAS No. Lot No. 

Composition/Parity 

Solvent Cone. 

I  Test No. 3 

Inmsttaator 

uKD-wREC 
TMt Start Oat« 

Tt»t Ind Data ^^ 

TMt UnJtt (I.«.. ■■/■I) 

DAY 3 

741 
7 73 
7.Ü 

DAY 4 

7 4-4 
7.6,1 
7.58 

DAY 5       J 

T4T1 
7.(o7 
1.57 

FETAX CONTROL 
He. Oaad or Halfo 

_ X 100 - % 
Total 

Solvent Control 

Control Length   JQ \(Q   mm 

MORTALITY 
RECORD 

»OP  X 100-    3   % 

X100 

MALFORMATION 
RECORD 

1 : 97 X100 _2_< 
.X100 

Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)   g Q   ^/m( 3 
TEST MATERIAL/COMPOUND : RESULTS 

TEST MORTALITY MALFORMATION STATISTICAL TEST USED 

NOEL 

LOEL 

Fpil   \-to)v\0C-f>£|TM 

fp»<~   i-*,cfflc€fc^rr/ 

r^'.L  hOWüe'^"^ 

p^ Ua/>to(£iv&rpf 

£^ 'fc/rPOt \-UJc 

\3^Won i   T - ^es\ 

IC«    \Q,£5r^/.*l      Ir.^tryd 6pay*so-Vo-W 

95% Confidence limiu  0\ (^5- IQ,^ 

EC^Q 7.35,^iT<,mmeast>^^-^w 
95% Confidence Limit«   6.(^9^07 

TEST TERATOGENIC INDEX (TI  - LCi0 /EC,0 )       \.3°) 

POSITIVE CONTROL: 6 AMINONICOT1NAMIDE (8-AN) RESULTS 

CONCENTRATION 

5.5 mg/L 

2500 mg/L 

MORTALITY 

X100' 

X 100' 

MALFORMATION 

X100' 

X100' 
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p. 1 

e 
FETAX SUMMARY SHEET 

vi   > 

T«it Material 

Ttit No. rL 

?3fr 
inv««i<ott9r f^nu-r 

Source 

CAS No» 

'LS fL 
left 

:^-'     -' 
*>n> 

Lot No. Ttat tttrt Dot« 

CoopoiltioB/Purity 

Solvent Cooe. 

T**t ind D*u 
Vinh* 

_L .i-Llff* 
IHI Unltl (I.*., K«/mi) 

Stock 
pH_ 

Control 

Highest Cooc. 

FETAX CONTROL 
Mo. Dttd or Mil for*»« 

DAY 1 

S\<7 

V3 

DAY 2 

3*A., 
*7»T 

"7.4 

DAY 3 

■^7^ 
7^ 

1. 5" 

DAY 4 

T?7— 

"M 
7.S- 

DAY 5 

X 100 - V. 
Totit MifDDtr 

Solvent Control 

Cootrol Length   cjej ^ mm 

*• MORTALITY». 
RECORD 

'.)   : jO'e» X 100 » _Q-% 

_X 100 

MALFORMATION 
RECORD 

icox 100- 

-X 100 - 

Solvtot Control Length rani 

Minimum Concentration to Inhibit Growth (MCIC)    \5~   p 

TEST MATERIAL/COMPOUND : RESULTS 

TEST 

NOEL 

LOEL 

MORTALITY MALFORMATION 

S. 0 S.o 
\O.C \o.o 

STATISTICAL TEST USED 

I.)', lit K.wS 

\)\\\: ^_^2=. 

LC$0 ll.LÖ 

95% Confidence limit* |\    ^3 ^   I ^,  I 5 

EC}0 | M 4. 

95°/» Confidence Limit«   | Q. S*\ - I \ *+ [p 

TEST TERATOCEN1C INDEX (TI   - LC >0 /EC50 ) \.0rp 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 m»/L 

2500 m«/L 

MORTALITY 

X 100- 

MALFORMATION 

X 100 

X 100 X 100-, 
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FETAX SUMMARY SHEET 

v-. 

i Test Material        P 3 - 13 

Source        f£f/^     ((__S 

CAS No. 

Composition/Purity 

FETAX CONTROL 
No. Dtad or Hatfermd 

— X 100 m % 
Total Nuaotr 

MORTALITY 
RECORD 

ft    : I Oft   X 100«    0    % 

Solvent Control 

Control Length    C^u -7 mm 

X100- 

MALFORMATION 
RECORD 

I    ! too X 1CX) 

X100 

Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)      | (^   Q 

TEST MATERIAL/COMPOUND : RESULTS 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 mt/L 

MORTALITY MALFORMATION 

X 100 

2500 mg/L X 100' _% 

X 100' 

X100 

86 



1 
 t 

I FETAX SUMMARY SHEET 

O 

I   Test No.      3 

Invwttgetor „— t. 

Toot start O.t.      3j2jD]^ 

P 
Highest 

FETAX CONTROL 
No. Pttd or Hitfonm« ^ ^ ^ % 

MORTALITY- 
RECORD 

MALFORMATION 
RECORD 

Totti Hu*tr 

Solvent Control 

Control Length  <\Q ,Q 

Minimum Concentra tion to Inhibit Growth (MCIG) \ 3, Q 

TEST MATERIAL/COMPOUND : RESULTS 

LOEL 

Lcso l*f.3fr 
95% Confidence limits    lti-,f)g —   1^-, lo^T 

li 

EC50 3.G? 
95% Confidence Limits    |3.M 3 "   IIM^ 

"•rrcT TFRATOGENIC INDEX (TI   » LC ,0 /EC,0 ) S" 

POSITIVE 
CONTROL: 6 AMIMONICOTINAMIDE (6-AN) RESULTS 
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ASTM Analysis of ß-aminopropionitrile 

Q) 

re 
> 

-1 

d) 

re 

2 3 4 5 6 7 

Laboratory 

91 



1 e. 
FETAX Summary Sheet [Test No.          DEF 1                         1 

Test Material                     P3C Investigator JAMES RAYBURN      /fl/fl,        1 

Source         OAK RIDGE Laboratory BANTLE                   WU 

CAS No.                             Lot No. Test Start Date: 
1 

11-30-92 

Composltlon/Purlty Test End Date 12-4-92 

Solvent                             Cone. Test Units (I.e., mg/ml) MQ/ML 

PH 

DayO Day 1 Day 2 Day 3 Day 4 

Stock 6.5 6.6 6.6 6.5 

Control 7.6 7.2 7.2 7.3 

Hlgheet Concentration 6.6 .   6.7 7.3 7.4 

No. D»ad or Malformed 

 X100 =% 

Total Number 

FETAX Control 

Solvent Control 

Control Length 

Mortality Record 

100 X100 = 9% 

X100 

Malformation Record 

91 X100 = 

X100 = 

C20 olvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) ja  o.t-^ooaZ 

Test Material/Compound Results 

5.5% 

Test I Mortality Malformation 

NOEL 

LOEL 

0.075 2.5E-05 

0.1 5E-05 

Statistical Test Used 

T-test 

T-test 

LC50 0.094 

95% CL 0.065 0.135 

EC50       6.93E-05 

95% Confidence limits 4.59E-05 1.0E-04 

est Teratogenlc Index (Tl = LC50/EC50): 1351.44 

95% Confidence limits 780.52 2339.95 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
Concentration                1            Mortality Malformation 
5.5mg/L                           |C33:.E33         X 100 =    G33 H33  :   J33 X 100 = L33 
2500 mg/L                          |C34 :    E34         X 100 =    G34 H33 :   J34 X 100 = L34 
CL= Confidence limits 
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I l( 

FETAX Summary Sheet 
Tost Material P3C 

Source        OAK RIDGE 

CAS No. Lot No. 

Composltlon/Purlty 

Solvent Cone. 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

fest No.    DEF 2 

JAMES RAYBURN 

BANTLE 

12-7-92 

12-11-92 

Test Units (I.e., mg/ml)        MG/ML 

pH 

Day 0 Day1 Day 2 Day 3  Day 4 

Stock 6.6 6.5 6.7 6.5 

Control 7.3 7.2 7.5 7.3 

Hlghaat Concentration 7.2 7.4 7.1 6.7 

No. Daad or Mallormad 

X100 =% 

Total Numbor 

FETAX Control 

Solvent Control 

Mortality Record 

100 X100 = 5% 

X100 = 

C20 

Malformation Record 

95 X100 = 

X100 = 

Solvent Control Length 
1—^M^m^^^m^^^mtYYWffMPTmKtTVTTTtl^^^^ 

Control Length 

Minimum Concentration to Inhibit Growth (MCIG) 

5.3% 

J32T    O .OOOOÖf 

Test Material/Compound Results 
Mortality Malformation Test 

NOEL 

LOEL 

0.00075 2.5E-05 

0.05 5E-05 

Statistical Test Used 

T-test 

T-test 

LC50 0.045 

95% CL 0.033 0.063 

EC50     8.26E-05 

95% Confidence limits 6E-05 1.1E-04 

Test Teratogenlc Index (Tl = LC50/EC50): 550.09 

95% Confidence limits 354.20 854.33 

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

(Concentration 
|j5.5 mg/L 
|2500 mg/L 

Mortality 
C33 :   E33        X 100 =   G33 
C34 :   E34        X 100 =   G34 

Malformation 
H33 :   J33 X 100 =   L33 
H33 :   J34        X 100 =   L34 

CL= Confidence limits 
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FETAX Summary Sheet JTest No.          DEF 3 /i/yi/l'l 
Test Material                    P3C Investigator JAMES RAYBURN P 
Source         OAK RIDGE Laboratory BANTLE 

/ 

CAS No.                             Lot No. Test Start Date: 12-13-92 

Composltlon/Purlty Test End Date 12-17-92 

Solvent                             Cone. Test Units (I.e., mg/ml) MG/ML 

pH 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 6.7 6.7 6.6 6.6 

Control 7.7 7.4 7.2 7.4 

Hlghatt Concentration 7.3 7.4 7.3 7 

No. Daad or Malformad 

 X 100 = % 

Total Numbor 

FETAX Control 

Solvent Control 

Mortality Record 

100 X 100 = 7% 

C19 :   E19 

Control Length C20 

X 100 =    G19 

[[Solvent Control Length 

Malformation Record 

93 X100 = 4.3% 

H19 :   J19 X 100 =    L19 

J20 

Minimum Concentration to Inhibit Growth (MCIG) Ö21-    O.COOlO 

Test Material/Compound Results 
Test 

NOEL 

LOEL 

Mortality Malformation 

0.075 N.A. 

0.1 1E-05 

LC50 0.099 

95% CL 0.081 

Statistical Test Used 

T-test 

T-test 

EC50       4.34E-05 

0.121   95% Confidence limits 3.24E-05 5.8E-05 

est Teratogenlc Index (Tl = LC50/EC50): 2281.47 

95% Confidence limits 1602.02 3249.09 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
Concentration                 |            Mortality Malformation                                           || 
5.5 mg/L                             |C33 :   E33         X 100 =    G33 H33  :    J33 X 100 = L33           I! 
2500 mg/L                        Jc34 :   E34         X 100 =    G34 H33 :   J34 X100 = L34           | 
CL= Confidence limits 
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FETAX SUIWIARY SHEET ±*JL 

Test Material:      U^ktfülÜYl   PBC/ 

Source: 

Test No. 

Investigator:     /-fl/JJ 

A-xk/L     <2WJ\ 

CAS No. Lot No. 

Composition / Purity: 

Solvent: Cone. 

Laboratory:     'Bg^jie / Q3l( 

Test Start Date:     /£ - / H-tfZ, 

Test End Date:     / j? - 2./- tf 2^ 

Test Units:(i.e., mg/ml)    CYlc\ I rXjL 

Stock 
-pH- 

Control 

Highest Cone. 

Day 1 

q.tp.q.s 

i 
x 

Day 2 

1.5 »7/7 

Jli 
J3A 

Day 3 

2>.\prv 
ü 
S.3 

Day 4 

ns.n.b 
fuQ 
8-3 

Day 5 

X 

£ 0 
s. 

FETAX CONTROL 

No. Dead or Malformed X 100 = % 
Total Number 

Solvent Control: 

MORTALITY 

Control Length: mm 

10 -/Co X10Q = /r % 

MALFORMATION 

7 :   ^XIOO = 7. 7% 

X 100 = % X 100 = % 

Solvent Control Length: mm 

Minimum Concentration to Inhibit Growth (MCIG): O. COO 2, 

STATISTICAL RESULTS: 

TEST 

NOEL 

LOEL 

MORTALITY 

C.OCl 

\of 

MALFORMATION 

e.ccco7< 
ccccj 

LCso    O.QQQ4fi 
95% Confidence Limits   C.CQl(c> -D-O^'b'Ö 

STATISTICAL TEST USED 

^liJ iXllCuyK^ ) 

^1<J cL( '. c-w. . :•) 
EC50     COCOZCb 

95% Confidence Limits c.Crjon  —z.cCevul- 

TEST TERATOGENIC INDEX (Tl =»    LC50/EC50) -   dffffä- /^.löj^ 

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

CONCENTRATION 

0.0055 mg/ml 

2.5 mg/ml 

MORTALITY 

X 100 = 

X 100 = 

95 

% 

% 

MALFORMATION 

X 100 = 

X 100 = 

% 

% 



0 
FliiTAX Summary Sheet                   JTestNo.            2 

1 -  
Tost Material                  Unknown P3C Investigator                         Mendi A. Hull        ^■/jy0 

Source        B4 Laboratory                            Bantle / OSU      (Jfl^ 

CAS No.      B5                Lot No. E5 Test Start Date:                    Feb 1 1993       ' 

|Compo8ltlon/Purlty       C6 Test End Date                        Feb 5 1993 

ISolvont       B7                Couc.     E7 Teat Units (I.e., mg/ml)        mg/ml 

pH 

DayO Day 1 Day 2 Day 3 Day 4 

Stock 7.6, 7.6 7.7, 7.4 7.6, 7.2 7.6, 7.4 X 

Control X 7.4 7.7 7.7 7.6 

High»»« Concentration x 7.2 7.7 7.8 7.5 

MALFORMATION EXCEED ASTM LIMITS 

Test Material/Compound Results 
Test     | Mortality Malformation 

NOEL 0.025 0.0003 

Statistical Test Used 

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% Confidence llmltslOgJQ,3,40E-04 0.001 

jTest Teratogenlc Index (Ti = LC50/EC50): 1.20E+02 

95% Confidence limits 3.31E+01 4.4E+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       X 100 =   G34 H33 :   J34 X100 = L34 
CL= Confidence limits 
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<£ ^ 

FETAX Summary Sheet 
Test Material Unknown P3C 1 

Source       B4 

CAS No.     B5 Lot No. E5 
Composition/Purity     C6 

Solvent      B7 Cone.    E7 

Investigator 

Laboratory 

Test Start Date: 
Test End Date 

Test No. 

Mendi A. Hull 

Bantle / OSU 

Mar 81993 
Mar 12 1993 

Test Units (I.e., mg/ml)     mg/ml 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 7.6 7.1 7.4 7.6 X 

Control X 7.1 7.1 6.8 6.6 

Hlgheat Concentration      | X 7.5 7.4 7.0 7.0 

No. Dead or Malformed 

X100 - % 

Total Number 

FETAX Control 

Mortality Record Malformation Record 

3   :   100       X 100 =              3% 4   :   97          X 100 =         4.1% 

Solvent Control C19:   E19       X100 =   G19 H19:   J19        X100 =  L19 

Control Length            :SR>   I C_<Y\    (Solvent Control Length          J20 

Minimum Concentration to Inhibit Growth (MCIG)                      dS    O.O ( rt\A/>*-*- 

Test Material/Compound Results 
Test     | Mortality             Malformation Statistical Test Used 

NOEL 0.01                7.5E-05 T-test 

LOEL 0.025               0.0001 T-test 

LC50              0.013                            I   EC50    1.51E-04 

95% CL          0.010     --        0.018 |95% Confidence limits 1E-04       -- 1.8E-04 

TestTeratogenlc Index (Tl = LC50/EC50): 88.57 

95% Confidence limits                          64.09 122.40 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
■Concentration 
15.5 mg/L 
|2500m_g/L  
CL- Confidence limits 

Mortality 
C33 :   E33        X 100 =   G33 
C34 :   E34       X 100 =   G34 

97- 

Malformation 
H33 :   J33        X 100 =   L33 
H33 :   J34        X100 =   L34 
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FETAX Summary Sheet 
ttwoattBator      '-    >       PINCH'* 

LVtYwVtVwViVi TTI'Mt't'tYrt't'tM mm I H *WWH i m m.m 

LibtrMoryV*    -     '"    US .Mj«M««t7lttfflttltlillltniMlitMMItlllMttlillltlllM^  MO«ti>y«tH 

«ist Start Dates 2a^UN93 
tm> ttM tWltttM«»tlltMltlltllMtll|Mt*MtMI«tMi»«MMt<tltlttt^VtWH 

i*M******<***H>***MIIMMIIIIIMIIIIIIIIMII^IITllllllMIIIMIMIIIIIIMMIIllMiniMinilllinilllM\ll^^*W>wnnm 

tart Ul^^t4^l^mg/M)^f^A^M.^^^^T^^^^^^» iMiniinirrTiifiiTi^Tmi"fi riiTv-y   ■•■■■■■'■■■■■■• >■ v...».»K.\..^m.m..^.,a.mi 

PH 

J11 K13       v 

No. DMd or Molfonirad 

  X100  =% 

Total NumbOT 

FETAX Control 

Solvent Control 

Mortality Record 

0   :   100 X100= 0%    4   :   100 X 100 = 4.0% 
.,,.., m...»... m .ji.jj.... ij..... ■■j......, iiiiMi.iiWji..ii.Wi.iMij i      ,III.II>...«I,I.I i,..,,l.!v.,iM..Mi,,,,..v..uU^.ij^Wiui:i>n"!iiiM 

Maammmmimmtmmimtmmmiutii >ttn<CTMt,MM(intt<ml»1iiA in» MIIDIKMI mxmtmaMMtmtmttmmmm: 

Malformation Record 

Control Length ■< CäO- ""   *     '*     j&lwnt fontrol length' J20 
 IIII,IIIIIIIIIIIIIIIIITT';IIII;MUIIIIIIIIIII iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininffiiiii iiiiiiiiiiiiimni ffliiiiiiiniii niiiiiiiiiui ,iiiiiiiiijinagta>Bt 
■_Mt7?w'Vsss.&.-Ws.w.y.-'j.-.. .< •: <'.'. A .* s  : "■— -v. . .   A; v s *. *AKAsy.*\yyA>x.^x.v^ A. .......v*^ 

millllllUI» VUIH.»imwiVII W 1HWMII M'vni.l VL y,f -. yfc ... IIIM 

Test Material/Compound Results 
Mortality 

0.0025 

Malformation 

0.0001 

Statistical Test Used 

T-test 

LOEL 0.005 0.00025 T-test 

LC50 0.00530 EC50       0.00028 

95% CL 0.00453      - 0.00620 195% Confidence limits 0.00023 — 0.00035 
T 

Test Teratogenlc Index tTI = LC50/EC50): 18.65 

95% Confidence limits 14.29 24.34 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
Concentration' -  '~j?r-^Mortality.. 
H9*Mummm*«ww**wm»*mwmmw**ww**£ '■»' ' '"" 
S.&mg/L     - §C33.j   £33 3f JOB -a   G33 
 tfTl MIIIIM M »IWtl      M WoWUMo WltMWW.tlnm.HIIM H 

MaitorrnaUon 
lWl,IWiWIW|.HIW^   HI M IIMI>»I «»»NMllHlim»! 

 «***"" HtlWtltlWIIIIM I «tMIIIMIM»»»M«*MtM||ti 

2S0Otn8/l    ••'*'."   IC34 ;' £34 ,   .      X IQO »  Q34 
CL= Confidence limits 

S£;ij*$$8;: H33:  J34 1      * *XI«0»% U»^V| 
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FETAX Summary Sheet 

P05TIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 

^w^wrwwMe^n*———*—■■—■         ' il'l'""!""""  '      "•••• ".  .... [.—- r       , ,,M   ,,,-, ,■„,- viiiinriii-ii-ii-i rtwwwniniwppwwBwwwwwwBmaaawPBawea     ".■ ,i, ■ .T   —         h,- ;;•,,:, '..i\.:.':':V:;.'.';';._ :':';\  ■':' 

S.&mg/L C33 j   E3S X tOÖ s   G33 H33 ;   J33 X lOtt *   L33 
250Qmg/t §03»;  £34 X IM 9   034 H33 :   J34 X 100 a   L$4 
CL= Confidence limits 

:jy^^^^v 
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FETAX Summary Sheet 

i   \ 

pH 

Day 2 

Q1t 
» in ***t* 

Ql2'v-:v?.  — 

Big :   ' 

Day 3 

J11 
 M **«"" — 

; M4H ■ ■■»■»■ 

Day 4  | 

UT4»  ...1 

—     J11   ^ 
MäftatÜiUiMMMiHiU* 

K«l 

No. Doarf or Malformod 

X100 =% 

Total Numb« 

FETAX Control 

Mortality Record 

100 X100 = 3% 

Solvent Control 1Ö1  £19 "XIOO^ 01»  

Malformation Record 

97 X100 = 0.0% 
■■■■,■.,„.;„,—■ !y$W>wm>>w ^■'■:^. ... ■ -,.,v,,,.,v. 

Test Material/Compound Results 
Test      |  Mortality Mallormatlon 

NOEL 

LOEL 

0.0025 0.0005 

0.005 0.00075 

Statistical Test Used 

T-teat 

T-tast 

LC50 0.00427 

95% CL 0.00378      - 0.00482 

EC50       0.00124 

95% Confidence limits 0.00103 0.00149 

Test Teratogenlc Index (Tl « LC50/EC50): 3.45 

95% Confidence limits 2.76 4.30 

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

Concentration ^- 
win iii i> mm tmmm*mmmmm*mm*Bm 

5*0 mtt/L-^** &&#'&&*$■ 
 ..ff. «■ *** HUHMIIH« >**»»—»»■■■■■ ■■ ■■ —■ ■ ■■■ — ■■•■•. .•- 

a&OO mg/t 

„■„„„;;.,,„, """'TIMT.E—— -—— 
C33 •:•■•• E33 X 100 »   Q33 ■ ;..;.;. 
034 :'E34.■■■:■•:■:    X 100 -   G34 

MaltormaUort 
 » '    ■■'"» ..iKH.nl I 

H33 :' J33 ^ IEMMM^M : *rT7T*   :■?.        ^ ■■■■ <■ ■ -.-■>.■..- .---■ i mi  - - .♦■>-»< l>H<i 11 M M« M t>j» tj llllilillMtiiiiiiii'" r",'".'.',".'.'.1" 77——VV^T;.;V - --    .-.; ;.;.<-; v 

H33 :  J34 ^:t.?XU0tt.'s^U?4^i 

CL= Confidence limits 
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FETAX SUMMARY SHEET 

Test Material: ?^- 
SMLJü *) 

Investigator:    (2,;\W^r 

Source: k-Av Laboratory:    (\ E R\ 

CAS No. Lot No. Test Start Date :  Q^/9^ 
Composition / Purity: Test End Date: lo I °f ft 3 
Solvent: Cone. Test Units:(i.e., mg/ml) 

Day 1 Day 2 Day 3 Day 4 Day 5 
~pH~ 

Stock 7.0 1.0 7,' 10 
Control \ i-s . 7.b ji 
Highest Cone. X 7-t ...."7.5 ._ r\A   ^<Xt/\ 

FETAX CONTROL 

Ho, Dead or Matfonwd X 100 > X 

Total NtAbtr 

. MORTALITY MALFORMATION 

:   .    X 100 = ™   % :        X100 = $   % 

Solvent Control: 
X 100 =         % :        X100 =         % 

Control Length:     ^ ßL^fC mm Solvent Control Length: mm 

Minimum Concentration to Inhibit Growth (MCIG):     0.000 5 **IJ 
STATISTICAL RESULTS: 

MALFORMATION 

Q.OOoio 

STATISTICAL TEST USED 

KJJ '. W; (K*w s 

Q.000£ vo. ,\V. <v*w5 

LC 50 ,oU(, EC5o     .ooru- 

95% Confidence Limits 95% Confidence Limits ,oo loo — , ooi>U 

TEST TERATOGENIC INDEX (TI =    LCS0/EC50) -   5; Wl SI 

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

|     CONCENTRATION MORTALITY                    |             MALFORMATION 

0.0055 mg/ml :        X 100 =         % :        X 100 = % 

2.5 mg/ml :        X100 =         % :         X 100 =         % 
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FETAX SUMMARY SHEET 

Test Material: : fM.-i 
Source:  & <M%\\-O 

CAS No. Lot No. 

Composition / Purity: 

Solvent: Cone. 

Test No. 

Investigator: Q^ 

Laboratory: ^ i3~0» 

Test Start Date: | 0| HH3 

Test End Date: /o//5/6 3 

Test Units:(i.e., mg/ml) 

Day 1 Day 2 Day 3 Day 4 Day 5 

Stock       J&&Zf 7.& 7-0 ?--o 7.1 X 
Control A 7.G T-.t-f l-l 15 
Highest Cone. * 7. r 

—-— 9-. 9- 1.1 Ho 

FETAX CONTROL MORTALITY MALFORMATION 

Mo. Dead or Malforwed X 100 « X 

Total Hurtoer :         X 100 = "J>   % :         X 100 =   V   % 

Solvent Control: 
:        X 100 =         % :        X100 =         % 

Control Length:^ f
£jLjLj<^ mm Solvent Control Length:                                         mm 

Minimum Concentration to Inhibit Growth (MCIGU...0.0Oo75   ^\J 

STATISTICAL RESULTS: 

TEST 

NOEL 

LOEL 

MORTALITY 

.02$- 

■05 

MALFORMATION 

.   QOS     ^rvK#.iS" 
_stf ^'^ 

-0  \     Wv^-^4 ^'tt 
LC 50 05 

95% Confidence Limits   tüQ^— ,»7-3 

STATISTICAL TEST USED 

\jjJk C"~l'5 

!A>~\> 

EC •50     ,DOOfel>i 

95% Confidence Limits ■0QQHIL- QOo^tA 

TEST TERATOGENIC INDEX {Tl =    LC50/EC50) -^^- - >&&& 

POSITIVE CONTROL: 6-AMINONICOT1NAMIDE (6-AN) RESULTS 

CONCENTRATION 

0.0055 mg/ml 

2.5 mg/ml 

MORTALITY 

X 100 = 

X 100 = 

% 

% 

MALFORMATION 

X 100 = 

X 100 = 

% 
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FETAX SUMMARY SHEET 
[Test No.       Afcf   ^3 

Test Material: P3C Investigator: frWM/ulK^ 

Source: £wU< Laboratory:    E /?/. — C 

CAS No. Lot No. Test Start Date:    /Q/-^-u/q's 

Composition / Purity: Test End Date: 70 M/a. 
Solvent: Cone. Test Units:(i.e., mg/ml) 

Stock 
•pH- 

Day 1 

3^ 
Day 2 

=U 
Day 3 

?-. 
Day 4 

*/ 

Day 5^ 

JM< 
Control M~4UJ fw ^. ^.*V- ?:G 
Highest Cone. U"^ M*- ^.8 =h^- Ü. 

FETAX CONTROL 

No. Dead or MalfonaH X 100 ■ X 

Total Itutbcr 

-   MORTALITY MALFORMATION 

 : X 100 = % , X100 =         % 

Solvent Control: 
 : X 100 = % : x loo =      % ! 

Control Length:     |0O35? mm Solvent Control Length: mm 

Minimum Concentration to Inhibit Growth (MCIG):   0,O0O\   ^/^J 
_ •J 

STATISTICAL RESULTS: 
TEST MORTALITY MALFORMATION STATISTICAL TEST USED 

NOEL ,0o\ . Ö0O \ u)l\\^/vl5 

LOEL . ÖoB .0005 \jJ ,\\ I O.H-» S 

LCS0       ,oo4 EC50       ,00O 6^ 

95% Confidence Limits .0035s - .oou.38 95% Confidence Limits ^o00qbi- OOOIMH 

TESTTERATOGENIC INDEX {Tl =    LCS0/EC50) - \c,l°[                     \\ 

POSITIVE CONTROL: 6-AMINONICOTINAM1DE (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 

~M,.imn» Concentration »o Inhibit Growth (MCIC)    \ .0 

TEST MATERIAL/COMPOUND : RESULTS 

TEST        i MORTALITY 

r<Wl_ 

LOEL 

4.0 
S".o 

95% Confidence IhnittSM -5.^8 

STATISTICAL TEST USED 

aence iinin^-Ui *>J.;Q 1^___^_^—^^^^ 

"TEST TERATOGENIC INDEX (TI - LC,0 /ECso )   \  S.\°l 

95* Confidence Liniig Q ^°j - Q .15 

POSITIVE CONTROL: 6 AMIN0NIC0T1NAMIDE (8-AN) RESULTS 

CONCENTRATION       ( MORTALITY 

5.5 mi/L .X100' 

_X100 

MALFORMATION 

.X100" 

X100« 



FETAX SUMMARY SHEET 

( 

Solvent Control 

Control Length   |O.Ol»B 

Minimum Concentration to Inhibit Growth (MCIG)     ^ .OQ «™\ll 

TEST MATERIAL/COMPOUND : RESULTS 

TEST        | MORTALITY 

NOEL 

MALFORMATION STATISTICAL TEST USED 

Lc,     4.™    <T^J<W~^)    |'^a(^^L   (T^^2n^±L 
.     .^ /-\ \ oiiL r..(M»M Limit«  /   • Pi   Cl ^U .  I   I I 

95% Confidence limits  4 A^ - 4 -^ 
95H Confidence Limit« f   Q^C? "Q-"|J 

TEST TERATOGENIC INDEX (TI  - LC i0 /EC50 )       ^t /£ 

POSITIVE CONTROL: 6 AMINON1COT1NAMIDE (6-AN) RESULTS 

CONCENTRATION       |^ 

5.5 mt/L  | 

MORTALITY MALFORMATION 

X100 

2500 nf/L X100- 

X100' 

X 100 
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c 
FETAX SUMMARY SHEET 

r 

TEST MATERIAL/COMPOUND : RESULTS 

TEST        I MORTALITY 

NOEL 

MALFORMATION 

Fftti   HpWXarJfc'^ 

LOEL ffttv- L-toMti&ojfctfi 

m>u   Up»v\o6g^n        ß^"' T-'^e* 

CA\>_ v^»v>eGfcf*e->-ri 

STATISTICAL TEST USED 

?*&i**x T-^ 

LC,Q  4 4<p K^/U T/,-*A s^w^-^v. 

95% Confidence limits   4-C8-^ffi 

EC,0 Q.TA^/i.    T«--*^ 5^^-^-^ 
95% Confidence Limit! Q (^ ^Q.Qg) 

TEST TERATOGENIC INDEX (TI  » LC 50 /ECW ) 

POSITIVE CONTROL: 6 AM1NONICOT1NAM1PE (8-AN) RESULTS 
MALFORMATION 
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ta 
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FETAX SUMMARY SHEET 
I  Ttil No.   / 

Tut Mllirlil   j>J£ 

Sosret 

Imwtlogtar 

'UT/CW 

CAS No. Lot No. 

Conpofitlon/Pnrltr 

tat ttwt Ott« 
a lim 

tMt W Otf« OaM 

SoiTOBt COBC 
tMt untto ll.t.t */■(> 

— pH- 
Stock 

Control 

Highest Cone. 

DAY 1 

7. Of 

7-f/ 

DAY 2 

7-tt 

l.bl 

l-%o 

DAY 3 

7.o? 

7^ 

7?V 

DAY 4 DAY 5 

7-o1 

7(*%- 

7-Ü 

FETAX CONTROL. 
He. Otad or Malforvad 

MORTALITY. 
RECORD 

X 100 - % 
Total O    ;   IPO    X10Q.Q      % 

Solvent Control X10O' 

MALFORMATION 
RECORD 

«i     :  füO    X10Q». 3 % 

X10O 

Control Length an Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)    fi   CO<>t 

TEST MATERIAL/COMPOUND : RESULTS 
STATISTICAL TEST USED 

95% Confidence Ural« (p.cell -O.^uj "]££ 

EC30       O.ooou ■ liw O ooott   /S/C 

95% Confidence Limite (ßoCCöt -C*&()      (e.i&i\aoul 

VA8 -73<-et^>       | TEST TERATOGEN1C INDEX (TI - LCS0 /EC80 ) \n     Liu   £C^ 

POSITIVE CONTROL: 6 AM.NONICOTINAM.DE (6-AN) RESULTS 



is) 
IB) 

IE) 

IK) 

IE) 

IE) 

IE) 

lEI 

lä 

lü 

ICJ 

Id 

10 
I 
im 

o *   v 
^ 

FETAX SUMMARY SHEET 

Ttst Material £*£ 
Source 

CAS No. Lot No. 

Compoiitloo/Purity 

Solvent Cone. 

Ttit No.   z 

Invtttl 

Taat Start Oat« 

Taat Ind Oat« 
lit If i 

r«t Unite (I.a., ag/ai) 

FETAX CONTROL 
It«. Oaad «r Malferwd 

Total 
X100 Tl MORTALITY. 

RECORD 

Solvent Control 

£> j^Lxioo-JL_% 

Control Length no 

XIOO 

MALFORMATION 
RECORD 

Solvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) 
O- CCCll: 

TEST MATERIAL/COMPOUND : RESULTS 

MALFORMATION 

|     TEST TERATOGEN1C INDEX (Tl  -LC50/EC80)    |        33^ 

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

5-5a"L  rtdb 
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FETAX SUMMARY SHEET 

\s 

Test No.   j> 

Test Material r*c 
limatltator 

Source 

CAS No. Lot No. 

ix-rlcy/t 
Tut «tart Oato 

»\ It 113 

Composition/Parity Taat tad Pata 

Solvent Cone last Unlu (I.a., aa/al) 

_PH_ 
Stock 

DAY1 

7 0$ 

Control 71Z 

Highest Coac. 

DAY 2 

7 Of 

7 72- 

711 

DAY 3 

1.05 

IM 
7--I5 

DAY 4 

1.0l 

1S1 

l**7 

DAYS 

7 S\ 

HI 
FETAX CONTROL. 
Ho. Oaad or Malforwd 

X 100 - % 
Total «ia*ar 

MORTALITY! 
RECORD 

10°    X1QQ1     I 

Solvent Coatroi .XIOO- 

MALFORMATION 
RECORD 

f1 

Coatroi Length mm Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)       Q, o~<" 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY |     MALFORMATION 

0 COiß    ö^U, 

LOEL || Q.01%     Abb*! 
O.O II - /!>*. 

<~0.0(X>\     Ktltl, 

0.ooo\    t^ru. 

95% Confidence limits 
(0.CW 0-»ii*)<X*»< 

STATISTICAL TEST USED 

EC SO 

95% Confidence Limit, ^f.ftwtt), ^   ^"f *"<") 

TEST TERATOGEN1C INDEX (TI  - LC80 /EC,„ )    | ^.7."^ r 
POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

MORTALITY 

X10O-. 

X100< 

MALFORMATION 

.X100 

.X100 
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I 
i 

F k U11    jiO'.tf.    -     H:;llilHit. 

^ 

FETAX SUMMARY SHEET 

u 1 . 1 -t . 1 * :* j       u ? : .. -4 

Tstt MiltrliJ P3C lmr«etti«tor 

Till No.        ^ 

Source      XL^     PU^,? 
Fog- 

Lab 
SÄU 

CAS No. Lot No. Tt«t «UM Oat* 

12M 
CompoiUlon/Purlty T**t tna oat* 

i/ir/'» 
Solvent Cone. TMt Unlti (I.*., mg/ai) 

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 
_pH_ 
Stock n.s~ 7.* ?.M "l.r** 
Control S\o o\ O 7«<* -M 
Highest Cooc. *7.^ 1.1 7.7 7-7 

FETAX CONTROL — 
HO. OtM or Mil fonwo 

X 100 mVt 
tout Hutoir 

Solvent Control 

Control Length  9 £ Q mm 

« MORTALITY: 
RECORD 

O - : ,,6    X 100 - Q    % 

-_X 100" 

MALFORMATION 
RECORD ~I 

XL.' -J2_ x loo • ö—% 

X100 

Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)      o . OO I 

TEST MATERIAL/COMPOUND : RESULTS 

TEST MORTALITY MALFORMATION STATISTICAL TEST USED 

NOEL Q .Qog^ 

LOEL oo\ 
o 

o-ooo £*" 

LC 50 O-O^ 
95V» Confidence limit» Q ( 0 ep_ o . 01 

ö^H; 
üiii 

A   >w£ 

' /"wv-^v- 

EC,fl O. OO' 

95% Confidence Limit«   O OOO? -   Q.OQ I 5"*| 

TEST TERATOGENIC INDEX (TI   - LC ,0 /EC50 ) r~tL  ' 

POSITIVE CONTROL: 6 AM1NON1COT1NAM1DE (6-AN) RESULTS 

CONCENTRATION 

5.5 mg/L 

2500 mg/L 

MORTALITY 

X 100 

MALFORMATION 

X 100" 

X 100' X 100 
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FETAX SUMMARY SHEET 

o 
Test No. 2- 

Tcst Material P3C 
Scarce FE"TA-X    1 IS 

CAS No. Lot No. 

liwMtt gator R> r-+" 
SßL 

Tat Start Oat« \M 13 
Composition/Parity 

Solvent Cone. 

Tt*t tnd Oat* 

DAY 2 

Teat Units (I.a., ag/at)II 

7.5~ 

DAY 3 

7,4 

_i^a. 
7,5- 

DAY 4 DAYS 

T. tf 

Ol 
1.6 

FETAX CONTROL. 
No. Dead or Halfornao 

Total H 
X 100 - % 

MORTALITY. 
RECORD 

&_-. f Qqxioo-  a % 

Solvent Control .X100- 

MALFORMATION 
RECORD 

£ao.X10Q" O    % 

.X100 

Control Length  <^Q  •?  mm Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)    (^, QoO S~ 

TEST MATERIAL/COMPOUND ; RESULTS 

TEST       » MORTALITY        |     MALFORMATION STATISTICAL TEST USED 

NOEL I       o.00 ^ 
LOEL O. O^ 

OOoo«5" 

O.OOOT5" 

SIE fyvv»— 

LCJC f). nil/ 
95% Confidence limits Q.obS- O. n9 

EC"     O.  OQ   lO-, 

95% Confidence Limits O-OQ \ö - O. OO IG- 

TEST TERATOGENIC INDEX (TI   - LC 50 /EC50 )    |        IQ ^ 33 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 mg/L 

2500 mg/L 

L MORTALITY 

X 100- 

X 100« 

MALFORMATION 

X 100. 

X 100' 
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FETAX SUMMARY SHEET 

Test No. 

Text Material T*>£ 
so«,«    FETTA-X ILS 
CAS No. Lot No. 

Composition/Purity 

Invntigator 
KY+ 

■iEU 
TMt Start Data 

Tast End Data 
jtiiLa^ 

Solrent Cone 
l_Ua 

Ttat Unit» (I.a., ag/al) 
q-s 

rwj? 

FETAX CONTROL. 
Me. Dtad or Malforaaa 

Total Hi 
X 100 - % 

MORTALITY. 
RECORD 

Solvent Control 

Control Length     äj i^ mm 

_Ö_:±OQX100-LQO_% 

X100> 

MALFORMATION 
RECORD 

DAY 2 DAY 3 DAY 4 DAY 5 
_pH_ 
Stock 1.7   ■ 7.Z- 1,1 "M 
Control 1   1^ lo 1.1 1.1 
Highest Cone. 1    1,1 IS 1.3 7. 1 

r>    :  IQO X 100 -    O 

,X100< 

Solrent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)     (?) # O00£~ 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY MALFORMATION STATISTICAL TEST USED 

<X>£" q Oopt^ iY,\U^Tn4- 
005* O-OQol^o" i^;\\^iw\ \v.\4- 

O. O^ö EC so o. OOQ1] 

95% Confidence limits   Q.Q83 — O, lOH 95% Confidence Limits O. OOoS"— O 

L TEST TERATOGENIC INDEX (TI   - LC 50 /EC50 ) OS. 5~b 

POSITIVE CONTROL: 6 AMINONICOT1NAMIDE (6-AN) RESULTS 

j          CONCENTRATION        | MORTALITY                 | MALFORMATION 

|          5.5 mf/L                          | x 100 -         % X 100 »         % 

J          2500 mg/L                       | X 100 -            % x 100 -         % 
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ASTM Analysis of Sodium Acetate 
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Tost Material 

FETAX Summary Sheet 
P3D 

Test No.    DEF 1 

Rniirce        OAK RIDGE 

I CAS No. 

Compo3ltlon/Purlty 

Solvent 

Lot No. 

Investigator JAMES RAYBURN 

Laboratory BANTLE 

Test Start Date: 

Test End Date 

3-25-93 

3-29-93 

Minimum Concentration to Inhibit Growth (MCIG) 

Test Material/Compound Results 

<m     / fi^/jhi 

H95% Confidence limits 

POSTIVE r-nM-rnnt ; 6-AMINONICOTlNAMIDE (6-AN) RESULTS 
ii   Mai 

flConcentratlon 

ls.5 mg/L IC33 
Mortality 

E33 

Malformation 
.,inri_   n^,        -ma;   J33        X100 =   L33 

' mg/L 
CL= Confidence limits 

Urea •   E34        X 100 =   G34 
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o 
FETAX Summary Sheet (Test No.    DEF 2         rffc 

Test Material                   P3D Investigator JAMES RAYBURN    / 

Source        OAK RIDGE Laboratory BANTLE 

CAS No.                          Lot No. Test Start Date 3-29-93 

|Composltlon/Purlty Test End Date 4-2-93 

Solvent                            Cone. Test Units (I.e., mg/ml) MG/ML 

pH 

1 Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 1      7.8 7.8 7.7 7.7 

Control             1 7.7 7.5 7.4 7.2 

Hlghaat Concantratlon         H 7.7 7.5 7.3 7.1 

No. Dead or Malformad 

  X 100 = % MALFORMATION EXCEED ASTM LIMI" 

Total Numbar 

FETAX Control 10   :   100 

Mortality Record 

X100 = 10% 

ISolvent Control X100 = 

[Control Length *?, Iff V />»l/ml    [[Solvent Control Length 

Malformation Record 

7   :   90 X100 =      7.8%l 

X100 = 

||Mtnlmum Concentration to Inhibit Growth (MCIG) Q hi /hi 

Test Material/Compound Results 
Mortality Malformation 

1 

Statistical Test Used 

T-test 

0.25 T-test 

6.296 EC50 1.409 

5.293 7.489   95% Confidence limits 0.649 —      3.059 

Test Teratogenlc Index (Tl = LC50/EC50): 4.47 

95% Confidence limits 2.02 9.89 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU LTS 
[(Concentration Mortality Malformation 

|5.5 mg/L C33 :   E33        X100 =   G33 H33 :   J33 X100 = L33 

||2500 mg/L |C34 :   E34        X 100 =    G34 H33 :   J34 X100 = L34 
CL= Confidence limits 
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FETAX Summary Sheet |Test No.    DEF 3 

Test Material                  P3D Investigator JAMES RAYBURN <//" 

Source        OAK RIDGE Laboratory BANTLE 

CAS No.                           Lot No. Test Start Date: 4-19-93 

Composltlon/Purlty Test End Date 4-23-93 

Solvent                           Cona Test Units (I.e., mg/ml) MG/ML 

pH 

1 Day 0 Day 1        Day 2 Day 3 Day 4 

1       Stock 7.8 7.8 7.7 7.7 

\    Control 7.7 7.5 7.4 7.2 

|Hlgh«tt Concentration - 7.7 7.5 7.3 7.1 

CL= Confidence limits 
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[Test Material  

Isource      Sigma 

FETAX Summary Sheet 
P3D 

[CAS No.  
Composition/Purity 

ISolyent 

Lot No. 

Cone. 

Investigator 

Laboratory 

|Test Start Date: 

[Test End Date 

Mendi A. Hull 

OSU Bantle 

8 Mar 93 

12 Mar 93 

frest Units (I.e.. ma/ml)      mg/ml 

pH 

No. Doad or Malformod 

X 100 = % 

Total Numb« 

FETAX Control 

Mortality Record 

100       X100= 

Malformation Record 

7   ;   97 X 100 =     Wk 

X100 = 
Isolvent Control 

n»n»rnl length (mm)   1 cm 

ir^m..m mnrsntratlon to Inhibit Growth (MCI 

l^ivpnt Control Lengtli (nun) 

0.5 mg/ml 

Test Material^ 
Ma|formation     [statistical Test Used 

95% Confidence limits 
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FETAX Summary Sheet 
Tost Material P3D 

Source 

CAS No. Lot No. 

Composition/Purity 

Solvent Cone. 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

Bantle / OSU 

Mar 15 1993 

Mar 19 1993 

Test Units (I.e., mg/ml) mq/ml 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 
Stock 8.1 8.0 8.2 8.0 X 

Control X 7.6 7.4 7.0 7.1 

Hlghatt Concentration X 7.8 7.5 7.0 8.0 

No. Dud or Malformed 

X 100 = % 

Total Number 

FETAX Control 

Solvent Control 

Mortality Record 

10   :   100       X100 = 10% 

X100 = 

Control Length cm 

Malformation Record 

90 X 100 =      6.7% 

X100 = 

Minimum Concentration to Inhibit Growth (MCIG) 

Solvent Control Length 

0.5 mg/ml 

Test Material/Compound Results 
I  Mortality Malformation Test 

NOEL 

LOEL 

10 N.A. 

12 0.25 

LC50 11.071 

95% CL 10.161 12.063 

Statistical Test Used 

T-test 

T-test 

EC50 1.176 

95% Confidence limits 0.849 1.630 

I Test Teratogenlc Index (Tl = LC50/EC50): 

95% Confidence limits 

9.41 

6.72 13.19 

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

Mortality I Malformation Concentration 
5.5 mg/L C33 :   E33        X100 =   G33 
2500 mg/L flC34 :   E34        X 100 =   G34 
CL= Confidence limits 

H33 :   J33        X 100 =   L33 
H33 :   J34        X 100 =   L34 
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|Test Material 

FETAX Summary Sheet 
P3D 

CAS No. 

Source 

Lot No. 

Composltlon/Purlty 

Solvent Cone. 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

host No. 

Mendl A. Hull 

Bantle / OSU 

yfr 
Jun 7 1993 

Jun11 1993 

Test Units (I.e., mg/ml)        mg/ml 

PH 

DayO Day 1 Day 2 Day 3 Day 4 

Stock 8.1 8.0 8.2 8.0 X 

Control X 7.6 7.4 7.0 7.1 

Hlghast ConcantraUon X 7.8 7.5 7.0 8.0 

No. Daad or Malform««! 

. X100 = % 

Total Numbar 

FETAX Control 

Solvent Control 

Control Length 

Mortality Record 

100       X 100 = 2% 

X100 = 

Malformation Record 

98 X 100 =      7J% 

X100 = 

Minimum Concentration to Inhibit Growth (MCIG) 0.5 mg/ml 

Test Material/Compound Results 

T Test Teratogenlc Index fTI = LC50/EC50): 

{95% Confidence limits 6-53 

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

[Concentration I Mortality 

5.5 mg/L 

LTS 

2500 mg/L 

X100 = 

X100 ■ = 

CL= Confidence limits 

Malformation 
X100 = 

X100 

122 



r "s '    \ 

FETAX Summary Sheet 
Test Material P3D 
 ""?*'**""" | '. "'■' '■■'."■"" ■  

mrffymiiMiiiMiniiMMiM i inn 

eat No/    1(200-01) fC1 ~ 

Source        OSU 

investigator *   ^ FlNCM'1   ^-"i;r^ 
".■'""""■'"'"""" MMMt.HIMHIM ■ ,,,,, »».».— 

boratory ' %\,~   USA8RDL   ,  *  , 

pH 

1 DayO Day 1 Day 2 Day 3 
 um— 

Day 4 

1        Stock |    'S.6 '•.' «.$ •:.'•••••/• 8.Ö 8 0 1            1 

Control ■ ,'V?.7. .?.? ?.fl V"-7.7' 
Hlghaat Concentration ■ —f/'&a •:.."•••'. a t '&$$^^$& 82 '.   '-$,1 

No. Daad or Malformad 

  X 100 = % 

Total Numbar 

FETAX Control 

Solvent Control 

Mortality Record 

1 I  100 X 100 = y/i% 

;         X   100   «       . 
imummj .JJ 1 !■ ■■ II-■!■ III H.l.rr i 

Malformation Record 

99 X 100 =       5.1% 

X 100 *   - 
... , j.-.'v' -. "   '"""""" "■"' i II inn»  Iiiihiiiliiiiil.i.ili ,,,,,,,,,,„,„„|, 

Control Length   X <"^ 3,567' >'-' "• *%?* ^vmt'&oira te^tH-'K ^ > o * V A^I%^ 
 ""!. I'l IIMIIIIIIlll   IMIMIIII     Illllllll I fl „I |, j j Mllf~ „„„,„ 

Test Material/Compound Results 
Test      I  Mortality Malformation 

NOEL 12 

LOEL 14 

Statistical Test Used 

T-test 

T-test 

LC50 12.000 v'   (.  { /' EC50 5.116) ;^-7- (  ; \ 
95% CL 10.835 13.290 095% Confidence limits 4.139 6.325 

rest Teratogenlc Index (Tl = LC50/EC50): (,>(.<') 2.35     4- -I""" 

|95% Confidence limits 1.85 2.97 

 urn mi i  
 ..■■     

 V '   t i     iijii iiiirrmiiiimiiii 

■■■■       i i   ,  ,     i  , 

:   ••   • ' 

CL= Confidence limits 
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FETAX Summary SlieeL 
Te$l Malertal IÜII 1 «« — ' fcMUfcW Mi 

investigator 
*    .HI Mt Wtl MIlTM IM! MlI Yl 

Soyrce OSU laboratory 

CAS No, 
I.     ■■HM...t.-^..,4.t.ili..l„)il., 

Lot No 

Compositlon/Purily: 
Ml — I XI»« I Hti 

Solvent       ♦ Co»c 

Test No.     2(200*02) 
.^-^WM^MIIIIM^IMIIIMMMIMIIINI MIIIIMMIIMH 

FINCH 

U5ABRDL 

Test Start Date: 28JUNS3 

Teat End Oat« «JULY 93 

Test UrUtd {I.e., mg/ml) MQiML" ^ 

pH Stock 

Control 

Hlghatt ConctntraUon 

Day 1 

8.6 
IMMMIVHMIMIIM 

60 
■'■'.'.'.''■'.'.'.".'.".*".'.'.'.'' 

8.2 

Day 2 

1 "   6.7 

mm 
IM Ml M MM MI MM 11 Ml. 

82 

Day 3 
mmrmfmmmmmmm 

■ III IM IM «4 MM Ml IM Mt MIMI Ml 

•;    ä . rj.hy-: -7.8 
IMtMMIIMMIIMIIIIIIIIIIIIIIII'IlllllllHll'llMHIl 

yNo. D«ad or Malformed 

 X 100 =% 

Total Number 

FETAX Control 

[Solvent Control 

Mortality Record 

1   :   100 X 100 = / 1% 

^^^^^^^j^S^^^^^M^^^^^^^s^^^^i 
YI;I riwrrrnwiwm^ 

Malformation Record 

99 X 100 =       5J% 

■|.||.....'.'..,■,'.'.",,!.,'> 

 iiiiiiiiiiiiiii in nun 11 ri 1111111 r ■ 11111111 mufti iiiiiiiiiiiiiiiiiinii irttmni iiiiiiniii inn tmtmttiirfniiiiiii mint 

Minimum Corioentratlon io inhibit Orowln (MCIO) - ' ^^^^ 

Test Material/Compound Results 
Teat Mortality                   Malformation Statistical Test Used 

NOEL 11                             6 T-test 

LOEL 12                              9 T-test 

LC50               11.000    v' EC50         "7.640   ^)   „«£3 £^ ( i) 

95% CL                9.269           -         13.055 95% Confidence limits               7.033         —-        8.300 

• Teat Teratogenlc Index (Jl = LC50/EC50):     ^ ( .?->(_ ( )          1.44^)   " 

95% Confidence limits                                        1.19           ~                        1.74 

III MiM.ii IIIIIIIIIIIIIII ill IIIIIIIIMIIII l ii i ill i in MI uii i IIIIII ii IIIIIIIIIIIIIII; ii miininii linn IIIIII iniiiiiiu nil n in i IM ■ n i' 111 n n 111111 n m n l in IMHIIIIIII i ill 111 nil n 1111111 mj-i-u^n- 

'   ■ ■ •  . ■    ■      . LJJ . . . -_. . . , .. , , , , , ,_, , . . , .  N|HH UiiMHwtajH 

i  * ■**■■  ' 

:     i in i 1.1 LI i  :   m 

i ■■  

CL= Confidence limits 
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FETAX Summary Sheet 
SpiSgS 

p:^^4^^#^5 
",.  ' :•!••"'■ i,        '■■' ■ "  ...;  

*  ";""";•;•*:.;•;.;;;   ;.; . ;;'   IN MUM :iP US 
i■■ '■•'11■ i:;;'.'■;■:,'-!<i\i•,'■•■• '.■."■. ."; i.m.i.iiNi11-a.;-m.r.;i;.;,,,».■ Z,a*.irffi. v 

pH Stock 

DayO 

1=11 

Day 1 
 SÜ5S 

Control 

Hlflh«t< Concentration 

■ lllilllMillill.MIMI 

iMMni  um  ; 

EIS^ 

Day 2 

an *   * 
"M Mi* 

&i2 

m 

Day 3 Day 4 
1    ^ tjt1 

1 »I  

^^^v.^^|■'■''ff.'jÄ'jXOI''''''''M'■^i'l 

immm 
;S.ftW»Nv»:i 

Test Material/Compound Results 
Test      I  Mortality Malformation 

NOEL 

LOEL 

10 

11 

LC50 12.061 

95% CL 11.418 12.740 

Statistical Test Used 

T-teat 

T-test 

EC50 8.882 

95% Confidence limits 8.260 9.551 

Test Teratogenlc Index (Tl = LC50/EC50): 1.36 

95% Confidence limits 1.24 1.49 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU 
CoftcsntraUoft htt-M*-« \ ?£i^$ltbftalltv; -' ~>;x - <^>? ~ - o h - ''ii'"    MM • ' i...in,i„,-„,■,..,..,.rvr.v.v,- .....■.-.....■■ 

. ... ...y ,,,„...   I.,-,, „■■■-.■r.-.-rr-.ii,-.i.i;i; ^.r.i.tr.ftf^r.f.-..-.'...'--^. »vy -    "^ 

LTS 

2SQ0mg/t    — ;«?'     034^34'    ~Klfltf*   Q34 
CL= Confidence limit«  ™~r--- ■ — 

125 

Malformation 
>--     .■■■■■. .■■■■■-.,■ 1|M 

H33-   J334:..,- X {00^-L33 vl 
H33 i   J34        X lütt »   L34 ' 

itMmMmmiiattitäiiiimililm^ 

er 1 



c 
FETAX SUMMARY SHEET 

fiS* 
[Test No. ^g,^.^ fe l 

Test Material:   ^3^ Investigator: 4//cf- 

Source:    ft _\\, 

CAS No. LotNa 

Composition / Purity: 

Laboratory:   QSTßL 

Test Start Date: :  H/01/n 
Test End Date : /ijbs/fs 

Solvent: Cone. Test Units:(i.e.f mg/ml) zy£ u 
Day 1 Day 2 Day 3 Day 4 Day 5 

-pH- 
Stock 7.* l.o 7.0 ?■/ X 
Control ^ 7-5     . 1,1 6.0 1-H 
Highest Cone. 

=MBBB3B3 
Tic l.b ?-6 7.7 

FETAX CONTROL 

Mo. Dead or Halforwed X 100 a X 

Total Ntatotr 

MORTAUTY MALFORMATION 

X100 = % 

Solvent Control: 
X100 = X 100 =        % 

Control length: C\Q-3-^a mm Solvent Control Length: mm 

Minimum Concentration to Inhibit Growth (MCIG): /, Q   w«^ AA / 

STATISTICAL RESULTS: 
MALFORMATION 

o.s 

STATISTICAL TEST USED 

^ <*~s.5 

\.o l^ANx^ S 

LC so tU1 EC, so 5.2"^ 
95% Confidence Limits   jo,]%~ \X.4H 95 % Confidence Limits 4.3"? ~ d>. 15 

TESTTERATOGENIC INDEX (Tl =    LC„/EC-J -   Z. 7-"*? 'so' 

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

0.0055 mg/ml :        X 100 = __% :         X100 =         % 

2.5 mg/ml :        X 100 = __% :         X 100 =         % 
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FETAX SUMMARY SHEET 

[Test Material:   P ^r^ 

[Source:   (^4.^ 

CAS No. Lot No. 

Composition / Purity: 

I Solvent: Cone. 

Test No.   Q gj>   aH 

Investigator: £:|lt4v 

Laboratory: ££/ L 

[Test Start Date: \Zj0^U^ 

Test End Date: iZ/n/^ 
 " • ! f-LJ.  
Test Units:(i.e., mg/rnl)   ^     / 

Stock 
-pH- 

Control 

Highest Cone. 

FETAX CONTROL 

M2t P»»d or Matforwed X 100 ■ X 
Total NLatwr 

Solvent Control: 

Control Length:      j 7^y mm 

X 100 = % 

X 100 ■ % 

Solvent Control Length: 

MALFORMATION 

X 100 = % 

X100 = % 

Minimum Concentration to Inhibit Growth (MCIGJ: 
mm 

zzkL 
STATISTICAL RESULTS: 

TEST I     MORTALITY 

NOEL 

LOEL 

TO 

^0_ 
LC 

MALFORMATION STATISTICAL TEST USED 

5.o 
50 HI 

95% Confidence Limits  f ua^ /n. ?cJ 

liJiHCa 

U^, il;a^.< 
ECso    LIT- 

TEST TERATOGENIC INDEX (Tl «    LCSQ/EC50). |.<f<U 

95% Confidence Limits k.03- 7-2.U» 

POSITIVE CONTROL: 6-AMINONlCOTlNAMlDE (6-AN) RESULTS 
|     CONCENTRATION 

0.0055 mg/ml 

2.5 mg/ml 

MORTALITY 

X 100 = % 

X 100 = 

MALFORMATION 

X 100 = % 

X 100 = %" 
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/^\ '    1 

FETAX SUfom/IARY SHEET 

Test Material 1_P1D 

|TestNo. ^«5^;^   *-*, 

I Investigator: C^dtAj/lj drn 

Source: g^ Laboratory: / 
P-ERI 

CAS No. Lot No. Test Start Date:   ////f/f\ 

Composition / Purity: Test End Date :   n/ljh-x, 
Solvent: Cone Test Units:(i.e., mg/ml)    ^J~J? 

Day 1 Day 2 Day 3 Day 4 Day 5 
-pH- 

Stock 7.6 fe.94- 1.0 TO :*«, 

Control y- i-.r^ l.S 7.T 7.t 
Highest Cone. X ^•Z=h' 7-f 7.7 7.7 

FETAX CONTROL 

Ha, 0«»d or Halfonwd X 100 ■ X 

Total Htater 

MORTAUTY MALFORMATION 

""'*:        X 100 = 0   % :        X 100 -  O   % 

Solvent Control: 
X100 =        % :        X100 -         % 

Control Length:       u^Vmm Solvent Control Length: mm 

Minimum Concentration to Inhibit Growth (MCIG):     3.rj ^/^J7 

STATISTICAL RESULTS: 
TEST MORTALITY MALFORMATION STATISTICAL TEST USED 

NOEL 1.0 UK -H— o.ir \jj, 1/ I G,f~ % 

LOEL lo o.zr (jJi\W<M-<> 

LCso           7.5(,    " EC50      {0l5Z 

95% Confidence Limits   -f.Vfc-'l.'n 95% Confidence Limits ^.°t- ~j. 1 \ 

TEST TERATOGENIC INDEX (TI -    LCS0/ECS0) -   \^°\ 

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

CONCENTRATION MORTAUTY MALFORMATION 

0.0055 mg/ml :        X 100 = __% X100 -         % 

2.5 mg/ml :        X 100 = _% :        X 100 -        % 
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(C 
FETAX SUMMARY SHEET 

C TIP 

Tost Material Q^<N^U^   ?3i> 

IIWMti 

CAS No. 
Lot No. 

CoBpositloa/Pority 

SolToat 

""oM^gC 
TMt Start 0«t« 

TMt Ifld OW 

T«t unit» <••••• ■a*"0 

Co.trol Leaf* 9,98   na 
Solvcat Coatro» Liagth 

Maim,« Coac.ntra.loa «o IahibU Growtb (MCIG) g.Q «nafrA 

TEST MATERIAL/COMPOUND : RESULTS 
  I      MALFORMATION MORTALITY 

LOEL TO 

STATISTICAL TEST USED 

LC,Q      71 (p (trfe^ Spcu*~ -Lw 
95H Coofldtac« Hmiu    ifä-Q.Qh 

95* Coafldeaco Units q ^S ~QV 

TEST TERATOCENIC INDEX (TI  » LCW/ECW )    |    Q.^8 

POSITIVE 
CONCENTRATION 

CONTROL: 6 AMIMOMICOTINAMIDE (6-AN) RESULTS 
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(C 
FETAX SUMMARY SHEET 

( 
?f> 

TEST MATERIAL/COMPOUND : RESULTS 

TUT        I MORTALITY        |     MAUURMAIIUU 

NOEL       I        rr> I       (o-°_ 

LOEL 7.0 

STATISTICAL TEST USED 

93* CoMfldwct Llmltt   ^#4 J,7( 

POS.T.VE CONTROL: 6 AM.N0N.C0T1NAM.0E (6-AN) RBUlg 
  I ■ i ir l MALFORM 

CONCENTRATION 
MORTALITY 

MALFORMATION 

S.S at/L 

2500 mf/L 

.X100- 

_X100< 
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re 
FETAX SUMMARY SHEET 

Fj m> 

Soiree    ObO 

CAS No. Lot No. 

Coapositioo/Pority 

I  TMINO. £ 

««•■tor 

** orAp/\^teC> 
Tast Start Otw 

?l*..q3  
TMt «nd Oat« 

*&]*-  
T«*t Unit. (!•••. m/mk) 

CoBtrol Lonith   9.1^  »■ 
Selrcat Control Lcagth 

Minimum Concentration to Inhibit Growth (MCIG)   7 & 

TEST MATERIAL/COMPOUND : RESULTS 
MALFORMATION STATISTICAL TEST USED 

LC5Q 5.12 ^M T^«™^ SE»^-^ 

95H Confidence limits §A2.-(xp2. 

EC,0 k ^\ m.U   Tr.~^ Sp^-^*^ 

95% Confidence Llmitt <^Jj -(3,83 

TEST TERATOGENIC INDEX (TI  » LC50 /ECW ) Q3\ 

POSITIVE CONTROL: 6 AMINONICOTINAM1DE (6-AN) RESULTS 
^    • ••■ rnDUi 

CONCENTRATION        j[ 

5.5 mg/l 
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FETAX SUMMARY SHEET 
Tul No. 

TMI Materlil    "pjj} 

Soarct 

'T^^/UoW 
W/o* 

CAS No. Lot No. 

Composition/Parity 

•t Start pit« 
■^ nil 13 

*?1Kfb 
Solvent Cone. Tttt units (I.«« at/Bi) 

FETAX CONTROL. 
■e. ONd or KatferMd 

X 100 - % 
Total 

MORTALITY. 
RECORD 

C i (iX> X10O«   O » 

Solvent Control X100 

Control Length mm Solvent Control Length 

MALFORMATION 
RECORD 

3      ;   /cO X 100»  3   % 

 % .X100 

mm 

Minimum Concentntion to Inhibit Growth (MCIC)        £ 

TEST MATERIAL/COMPOUND : RESULTS 

TEST MORTALITY        |     MALFORMATION 

NOEL 5.V        WTM., 

LOEL 10 IrtU,. 

So      ASff 

1.0 

LCS0 \2-32. 

95% Confidence llmiu (^ i|/» -/2.r) 

I 

ßcfi\ 

STATISTICAL TEST USED 

EC50      JJ.-77 

95% Confidence Llmiu ( ?;2. - *!.*{) 

TEST TERATOGENIC INDEX (TI   - LC ,„ /EC50 ) \M0 

POSITIVE CONTROL: 6 AM.NONICOT.NAMIDE (6-AN) RESULTS 

I CONCENTRATION 

5.5 mg/L 

2500 mg/L 

MORTALITY 

-F X100« 

X100' 
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MALFORMATION 

.X1CXJ' 

X100' 

Jib. 
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PI 

Kl 

m 

Kl 

Kl 

a 
FETAX SUMMARY SHEET 

(     Y. 

Test Material P3i 
Sonret 

CAS No. Lot No. 

Composition/Parity 

Solvent Cone. 

I Test No. Z 
InvMtJiatpr ST^J^^V 
Üb 

UT/Ci//f 
z 

Taat Start.Data. 

Taat End Data   - _ 

Taat Unlta (l.a.va«/al) 

 pH. 
Stock 

4 DAYl 

Control 

Highest Cone. 

7 y/^: 

7*7-7 

DAY 2 

?yy «j,: 

7Ä 
7.13 

DAY 3 

7-Y*^ 
/ i'2- 

7.gi 
FETAX CONTROL, 
■e. Oaad er Halforaad 

Total 

DAY 4 DAY 5 

7vr ^ 

7-5/ 

7.^ 
7*7 

7.^7 

X 100 - % 

MORTALITY. 
RECORD 

^_:i££.X100-j2_% 
Solvent Control 

.XIOO' 

Control Length 

MALFORMATION 
RECORD 

 : XIOO« % 
an Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG) fT. 

TEST MATERIAL/COMPOUND : RESULTS 

TEST MORTALITY MALFORMATION 

NOEL S*   Jttf 
LOEL to     <t>clh 

<s kbU. 

LC 30 II a 
95% Confidence limits (_,0.s -li x) 

|     TEST TERATOGENIC INDEX (TI  - LC,0 /ECJ0 ) 

unit. 

STATISTICAL TEST USED 

%>S 

95% Confidence Limits (_ 7 / _ /*./) 

A*7 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 



e) 
El 

CJ 

EJ 

r 
El 

|Ö 

I0 
IÜ 

rii 

c ^ 

FETAX SUMMARY SHEET 
I  Test No.    3 

Test Material P$b 
Soarct 

mTSAJuH 
Ub urlcvM 

CAS No. Lot No. TMt Start Data 
&i lifts 

Compoiltion/Puritr 
TMt ggftr 

Solvent Cone. TMt units d.t.. ■•/■D 

 pH— 
Stock 

OAY1 

7-V/ K, 

Control 756 
Highest Cone. 

DAY 2 

7// ^t. 
15f 

7.1. 

DAY 3 

7./i *<*, 

7V7 
77V 

DAY 4 

TVV r><f i 

1Mb 

V.oi 

DAYS 

7/2 
-7-7*3 

FETAX CONTROL. 
Ha. flaad or Nalforaad 

TeUl 
X 100 - % 

MORTALITY. 
RECORD 

Q     :    IpJ  XiOQ m   0    % 

Solvent Control X100' 

MALFORMATION 
RECORD 

/   .   /flü X10O 

X10O 

Control Length mm Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)   r7 

TEST MATERIAL/COMPOUND : RESULTS 

TEST MORTALITY MALFORMATION 

NOEL %S WILL. 

LOEL 10 v<at. 

&M 
M 

LC50     iL<H, 

95% Confidence limits  (_  //7- 11.}^ 

I 

STATISTICAL TEST USED 

EC ■50 %.l\ Q 
95% Confidence Limits 

TEST TERATOGENIC INDEX (TI  - LC50 /ECS0 ) l-tL, 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

S/*i/fI 



& 

FETAX SUMMARY SHEET 

Test Material 

Source        G3A^/(5 f   -     (JJor-tAj\yO^-^ 

CAS No. 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY STATISTICAL TEST USED 

,AJ . 1 I I /a*A..<: 

.5?" 
95% Confidence limits   7 t>& ""*   l& ■'b*7 95% Confidence Limits    [ t^O   -    I . °1 1 

TEST TERATOGENIC INDEX (TI   - LC 50 /EC50 >    | »gt     g*. "1 £* | 
 .  - —        ^-^.^^1—^^^a 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

CONCENTRATION I MORTALITY MALFORMATION 

5.5 mg/L X100> X 100 > 

2500 mf/L X 100 X 100 
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n 
FETAX SUMMARY SHEET 

r 
I   Test No. 

Test Material 
lm*atlgator 

Ry--t- 
Source       Q ^ Ifö (^   Uoyrr~~LA ^Tl (7K. S 

Ub 

CAS No. Lot No. Tut Start D 

Composition/Purity 
T«*t tni Datt M-f3o M? 

Solrent Cone. Teat units "-•—' ^ hi? 

FETAX CONTROL 
Mo. Otad or Malfernto 

MORTALITY 
RECORD 

MALFORMATION 
RECORD 

J ;_LO0X10O"_i_-% :_£i X 100 

.X 100 

Solvent Control Length Control Length   QfJCj ™m 

Minimum Concentration to Inhibit Growth (MCIG) *7 « 5T 

mm 

TEST MATERIAL/CQMPO 
STATISTICAL TEST USED 

2-56 
95% Confidence limits   ^ Pj\- ß."&(P 

LTEST TERAT0GEN1C INDEX (TI   » LC 50 /EC50 ) 

95% Confidence Limits   ( .^b""^' ^ 1 

 ! 3. iß 

CONCENTRATION        | 

5.5 mf/L j 

2500 mf/L | 

MORTALITY 

X 100 

X 100 

MALFORMATION 

* TOT» « 

X 100 - *■ 

J 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS  
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o ^ C \J o 
FETAX SUMMARY SHEET 

Teil Material 

CAS No. 
^*~ V.    )       l.«t No. 

Compofltion/Purity 

Solrent 

TEST MATERIAL/COMPOUND : RESULTS 

MALFORMATION 

Qa 

95% Confidence Hmiii    ^> fe>3 "" (p'H 3 

TEST TERATOGENIC INDEX (TI  » LC 50 /EC50 )    |      ^Q(g 

95% Confidence Ltmiti     O . ^ ^ -     \ ' ^ °\ \ 

! 

i 
i 

POSITIVE CONTROL: 6 AMINONICOT1NAMIDE (6-AN) RESULTS 

MORTALITY CONCENTRATION       | 
MALFORMATION 

5.5 mi/L X 100' 

2500 mg/L X 100 

X100i 

X100< 
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SODIUM ARSENATE 
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ASTM Analysis of Sodium Arsenate 

0) 

«      0 

2.5 

<u     1.5 
3 

> 

0.5 

3 4 5 

Laboratory 

3 4 5 

Laboratory 
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FETAX Summary Sheet 
Test Material P3E 

Source OAK RIDGE 

CAS No. Lot No. 

Composltlon/Purlty 

Solvent Cone. 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

Test No.     DEF 1 

Te3t Units (I.e., mg/ml) 

JAMES RAYBURN 

BANTLE 

3-25-93 

3-29-93 

MG/ML 

2 

PH 

DayO Day 1 Day 2 Day 3 Day 4  | 

Stock 7.6 7.6 •     7.8 7.8 

Control 7.8 7.5 7.3 7.1 

Hlgh**t Concentration 7.6 7.3 7.2 7.1 

(Minimum Concentration to Inhibit Growth (MCIG)       Q .'j »}/*(      J2-1- 

Test Material/Compound Results 
Test     |  Mortality 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU LTS 
[Concentration Mortality Malformation 
5.5 mg/L C33 :   E33        X 100 =   G33 H33 :   J33 X100 = L33 

|2500 mg/L C34 :   E34        X 100 =   G34 H33 :   J34 X100 = L34 
CL= Confidence limits 

142 



0 I      \ 
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FETAX Summary Sheet 

■ ■...  ..>.-A-.v,v....t„.   . ■ .      ., ,,..........'.'.I.'.I.MI.M.I.I.I.I.I. I'    - ' ■    ■    ■ . .y^ fiyfrilniMr^'^' 

>»t Units <U.,mg/rnl)        MG/ML      "        ;    -\ 

, |(V»htmMm Coheettiratiot» to inhibit Growth <MCIQfr      - 0;/ i '       i   J 

Test Material/Compound Results 
To3t      j  Mortality 

NOEL 

sail 

Malformation 

LC50 1.874 

95% CL 1.307 

Statistical Test Used 

T-test 

T-test 

EC50 

95% Confidence limits 

»Test Teratoqenlc Index (Tl = LC50/EC50): 

»% Confidence limits 

POSTIVE CONTROL: 6-AMINONICOTINAM.nr: (6.AN) RESULTS 

CL= Confidence limits 
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I 
FETAX Summary Sheet 

Day 4 

; ;^-J'; till 
.   ■■ Mil.II.Ml I. "V 

" Jit '- 
P'-:'Jit1 

KlÄff 
K13; 

Malformation Record 

9 : 91        Y inn =     9.9% 

H19 • J19      Kiuü^iy^s. 
"'" *'   MiM.Yfi,.iiMiiiiiiMiiriii in i  

Toot Material/Compound Results 
Mortality Malformation 

0.01 

Test 

NOEL 

LOEL 

Statistical Test Used 

0.1 

0.3 

T-test 

T-test 

LC50 1.869 

95% CL 1.330 2.628 

EC50 0.402 

95% Confidence limits 

LstTeratogenlc Index (Tl = LC50/EC50):  

5% Confidence Hmlt3 2J0 

POSTIVE CONTROL: 6-AMINONICOT1NAMIDE (6-AN) RESU 

' X 100 »»'.  i W i 
X Iflü -'* *< ^ I 

CL= Confidence limits 
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o (  ) 

FETAX Summary Sheet (Test No. 1 

Test Material                  P3E Investigator Mendi A. Hull 40 
Source Laboratory Bantle / OSU 

/ 

CAS No.                         Lot No. Test Start Date: Mar 15 1993 

Composltlon/Purlty Test End Date Mar 19 1993 

Solvent                           Cone. Test Units (I.e., mg/ml) mg/ml 

PH 

Day 0 Day1 Day 2 Day 3 Day 4 

Stock 8.1 8.0 8.2 8.0 X 

Control X 7.7 7.6 7.6 7.4 

High««» Coneantratlon X 8.0 7.8 7.5 7.2 

No. D«ad or Malform«d 

 X100 =% 

Total Numbar 

FETAX Control 

Solvent Control 

Mortality Record 

100 X100 = 4% 

X100 = 

MALFORMATION EXCEED ASTM UMIT 

~3 Malformation Record 

10   :   96 X100=     10.4% 

X100 = 

Control Length 0.9 cm polvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) 1.0 mg/ml 

Test Material/Compound Results 
Test 

NOEL 

LOEL 

Mortality Malformation 

0.25 0.25 

1.25 0.5 

LC50 2.648 

95% CL 2.055 3.412 

Statistical Test Used 

T-test 

T-test 

EC50 0.590 

95% Confidence limits 0.472 0.736 

Test Teratogenlc Index (Tl = LC50/EC50): 4.49 

95% Confidence limits 3.21 6.29 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) P.ESU 
Concentration \ Mortality 
5.5 mg/L  
2500 mg/L 
CL= Confidence limits 

C33 :   E33       X 100 =   G33 
C34 :   E34 X100 G34 

.TS 
Malformation 
H33 :   J33        X 100 =   L33 
H33 :   J34 X 100 =    L34 
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FETAX Summary Sheet 

Test Material P3E 

Source 

CAS No. Lot No. 

Composltlon/Purlty 

ISolvent Cone. 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

(    ^ 

___JL 
Test No. 

Mendi A. Hull 

Bantle /OSU 

Jun141993 

Jun18 1993 

Test Units (I.e., mg/ml)        mg/ml 

3 

pH 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stock 8.0 8.0 8.1 8.0 X 

Control X 7.8 7.6 7.7 7.6 

|Hlgh«tt Concentration X 8.0 7.7 7.6 7.3 

No. Dud or Malformod 

 X100 =% 

Total Numb« 

FETAX Control 

Solvent Control 

Control Length 

MALFORMATION EXCEED ASTM LIMP 

Malformation Record 

Y10Q =    10.8% 

X100 = 

1       cm ISolvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG) 1.0 mg/ml 

Test Material/Compound Results 

. 
Test 

NOEL 

LOEL 

Mortality Malformation 

0.25 

0.5 

Statistical Test Uset^ 

T-test 

T-test 

LC50 3.654 

95% CL 3.124 4.275 

EC50 0.448 

95% Confidence limits 0.345 

hest Teratogenlc Index (Tl = LC50/EC50): 

195% Confidence limits    6.02 

8.16 

3 
0.581 

11.06 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU LTS 

X100 =   G33 
X100 =   G34 

Malformation 
H33 :   J33        X 100 =   L33 

H33 :   J34        X 100 =   L34 

CL= Confidence limits 
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CJ fJj 

FETAX Summary Sheet JTest No.                3 

Test Material                  P3E Investigator Mendi A. Hull 

Source Laboratory Bantle / OSU 

CAS No.                        Lot No. Test Start Date: Mar 15 1993 

Composltlon/Purlty Test End Date Mar 19 1993 

Solvent                           Cone. Test Units (I.e., mg/ml) mg/ml 

pH 

DayO Day 1 Day 2 Day 3 Day 4 

Stock 8.0 8.1 8.0 8.0 X 

Control X 7.5 7.5 7.8 7.4 

Hlghaat ConcantraHon X 8.0 7.7 7.9 7.6 

No. Dud or Malte rm*d 

X100 = % 

Total Niimbor Mortality Record Malformation Record 

FETAX Conl rol 

itrol 

0 : 100      X100 =            0% 10 :   100        XlOO =     10.0% 

Solvent Cor :                X100 = :                 X 100 = 

Control Length                  1 cm ßolvent Control Length 

Minimum Concentration to Inhibit Growth (MCIG)                  1.0 mg/ml 

Test Material/Compound Results 
Te3t 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            2.230      -- 3.479 95% Confidence limits 0.162        —-      0.376 

Test Teratogenlc t Index (Tl = LC50/EC50): 11.29 

95% Confidence limits                               7.00 18.21 

POSTIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESU LTS 
Concentration Mortality Malformation 
5.5 mg/L C33 :   E33       X100 =   G33 H33 :   J33 XlOO = L33 
2500 mg/L C34 :   E34       X100 =   G34 H33 :   J34 XlOO = L34 
CL= Confidence limits 
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FETAX Summary Sheet Eeel No.   ; t(2Ot*01} V ^s\ 
»oirtrtmtmmmwin i 11 

Test Material f 3E 
 Ill rillllllni_lll.llllllll.MIIII.il Mill , 

mnmnmmmmmrmmwnmtnnmmm 

i'/"M.{... 

Source        OSU| WS&& iv"^'"'■'"'■, "■ 
 i'iYi'i'i'i'i'i'n'Mi' 

 ii ii i |i 11 ii i i.i 1111 n i.i 111 MI MI i ■_■ i.i i HI '■!;;' ■■ ..... ■. ■' 

Compoaltlon/Purlfy        - -t  - >' 
 —II 11 VI.I nil ■ ;■ ,M ,i n.j.i i r.\] M,; '."Ml'""" 

Investigator 

Laboratory 

    PINCH 

USABRDL  
'IVI'IVIVIV.VI'I'I.-VI II .V. ■'.'.'■ ..'■■-■«'■■*« i « t - • ■ ■ ■ > i t ■ ■ hn.miiiini   n  *»MI»IIII 

Teit End Date 16 JULY 93 ^ 
IM      I I MM -Ml I I ■ ■ I I I ' II IM ■! 11 Ml I    ■> I I II Mill   MINI     HII liM'IIH1    l'll"IW"V 

Solvent       * '' Gaafc' '   • Tagt Unite <U.t mg/ml) MQ/ML        '; re*>:>.:jttW:.:.3r^^^^ .v. .v. -.Tt ivw.vr.wviv ' 'IV H 

PH Stock 

Control 

Hlghaat Concantratlon 

HNo. Daad or Malformad 

  X 100 = % 

Total Numbar 

FETAX Control 

Solvent Control 

Mortality Record 

1  i   100        X 100 = V 1% 

Malformation Record 

99 X 100 =       2.0% 
WtWIIII» IIIIIIIIMIM.IIIII, 

:  - X lOrt ss   - 
 II« i Mil'PIMM. «HMtMmill iimn^KMi 

Test Material/Compound Results 

Test      I   Mortality Malformation 

NOEL 

LOEL 

0.5 0.5 

LC50 1.526    V 

95% CL 1.310 1.778 

est Teratogenlc Index (Tl = LC50/EC50): 

Statistical Test Used 

T-test 

T-test 

EC50 1.271   V 

95% Confidence limits 0.983 1.642 
—T 

1.20 V 

95% Confidence limits 0.89 1.62 

g^"1-"" ■■ 

; — * 

 Ii ** >*  

-!-::::•:•:■:■:-:■:.■■■...■.. .•.•.-..-.■....•■■. ...v.......v. ........... _• amian—iinm 

.■.,,,,.,,..,,.;.U..;,,:,.,J,.x.Uvyj-; 

y.'.-'.'. yy.-..-'.-'.-'.-.-'. . - • ■•.------..-..■•■ ■ - ■ -•- •■•■ ■'■-■'-■ ■•-- -.-•....«..*_-^_fcAAJ^AJ_ 

CL= Confidence limits 
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FETAX Summary Sheet 
Test Material     P3E    ■■  -     ■■■■ : 
.I.MWWMM« M M HIH MIM Ml WH|II WI M M Wl M 1,1 ■ »'IIIIII MI Ml I H H HIM i 

Source        OSÜ   

*mmmmmmm**m *mmmmm**mmmn 

tCASNb. \jol «o.    - 
-*i.*>* iiiiiHiiiiM «»■! ■."■"■ ".'V .■""""!"!'"".""""».«""; 

Compddltlen/Purily 'y-'f-'^'v 
 *'i    IM mm     i   MV|.,.....I.IMM.V.V".1    .'    ■■■'■'".'!   "     "'',' 

Solvent   '   »        -    ' ' Core        • : .,:■:,jx:::-. ^v,.:-.-.v.-.v.v.v.v.v.v,v,v,-.v, .v.-.v.-.v,-l-l-lllv,v,v.Vi.-,v  

I minMMiniw 

heal No.    2<20t-02) 
llfl Mill Illl.llll.lllllllllllllj 

lnvefettealor FINCH 
Ml'lTlM rfft. . .... ........ ■..!.■.■■■ I ■■.... M.M.I.       M I I llll..." MIII.lllll.IIH.il    I I II MM II.I I MM I 

Laboratory: 
'miHTlittyrM* 

ÜSABROL 
,,„,S. 

Test Start Date: 12 JULY 93 mil« 
■),n n   [T-tT-T '""" '■"■ "" ' """I""" 

|TB*t End Date 16 JULY 93 
~*~..m.1~. ,- ,*m MM    Ml    Ml   MM    ■>       ■■■.■■MM)    ■!.■■■    ■■ ■ ■■ I I ■ ■ I I ■ ■ M 

lillilllliliiilllllllllliiiiiiii 
^aaaafS^a¥Jr,rif:i:i^^  "M**^»1 i""*i'»> 

Test Material/Compound Results 

im M— *'—" 

 -  
 Ml - "  

 W ' 

 -  

CL= Confidence limits 
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o 
FETAX Summary Sheet 

1 
.■«■■um ^**M''"?V?''M.''V?"''V''V''''''' " 'VI 

Source        OSU 
H i   i -■■-■II i- ■     ■■ ■--■■-■■-■--^ ■■■■■■■;■■ """""**" 

"     .'   '"'.""" 
Solvent 

InvesttdalOf FINCH ^ 
 tfllM.M MW ■■'""" *" "*"** *T* ''""?""""' 

I Ml HHH11 IMWMWffiWffiff^W  lillllli iiilillliiliil 

:&2#8:$i*i 
Laboratorv USABRDL » 

T*rtr SI*r* Data* 19 JUL 93...'.i CAS No       - IM No      - T«at Stert Date: 19 JUL 93 JJ* 

Compddltlon/Pürily        - Teat End Date 23JUL93 , < 
j—;>■      iii-MiiiiMiiiiiMW  "im  i.    i   i    i    '"'"•""'; 

Pm-*"« *' :--'  lffl$t United mgftnf)   * - MO/MU. 

PH Stock 

Control 

Hlghaet Concentration 

Day 1 
BB 

i          

Iiilllflf 
-"-.'„"   7.7 
MIMIMM.II.I.II.I.'M.M' 

"• <  ::7.7 

Day 2 

^     >6 
 —  

"'•*: 7.6* 

Day 3 

?-8 I 

•ilMViVil»HiM'iM;i|MiM4i>iv'»'y« 

Day 4 

1-     7.7 

" "\?„6": 

No. Dead or Malformad 

  X 100 = % 

Total Number 

FETAX Control 

Solvent Control 

Mortality Record / 

1 :   100        X 100 =        y    1% 
i mm iji y 1,1 MI \f mi m.i.U.W.!.!.1.1^!;!;^ 

Xioo-  - 
LllMiki.Mil n!'!"'!! 

Malformation Record 

6  :   99 X 100 =       6.1% 

X 100 «   - 
aui^jJMM.iji.jj,j,!.j;,; 11 M.JJ.W.UJ.U I m 

Control Lenath 0.839 ISolwmt Coi>troJ te«ath ♦     j-__ X^       * 
' ' " •---■-■-•-•-■-■-'-•■'-■-•-•-■-■-•••-••■-■•■•■•'•'■'■•■■■■••■•■'•■•V'V^ .....:..-.«...............-.-.-.'.-.-.-.'...-.v.             f*r     \ +  ttj 

Wp|fflU(T>Conc<»ntra.Hon to Um» Orowfo {MOlftK   y ?«^ -     x> - «,;;; p -1.0* 'A* -s * ?..^&* 

Test Material/Compound Results 

v 

Ö 

TestTeratogenlcIndex (Tl = LC50/EC50);     ^ I M j     (    26°~) 

95% Confidence limits 2.05 3.30 

 • 

- 

CL= Confidence limits 
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FETACLUMMARY SHEET (    ) 

I   Tett No. ^ 

T-«MaMrtolUisllcivlO^Ki 

So.ro Q5^3  

CAS No. 

P3E    _ 

-LöfNor 

CoaposUloi/Parity 

Sobent 

mntluar 

uMft./vJg€C 
T«t tu« 0«« 

SJa>ft3. 

FETAX CONTROL 
I«. Ooad or Naif X 100 ■ % 

Tout 

Solvent Control 

MORTALITY 
RECORD 

\oo X1W-L-» 

X100" 

MALFORMATION 
RECORD 

4-   • ^s   X100«_4l.% 

X100' 

Solrcnt Control Length 
Control Length   JQ.IG   "»■  

Mi.i—m Concentration to Inhibit Growth (MCIG)~T. 5 fngU 

mm 

TEST MATERIAL/COMPOUND : RESULTS 

TEST 

NOEL 

LOEL 

MORTALITY MALFORMATION 

I.OlU 

IS njl™ 

0-b 15W 
/.Ojv^n 

LC,p   ni^Ul lTr.^J S^^^^ 
9SH Confidence limits^ ^  ^ ^ C^AJ 

STATISTICAL TEST USED ) 

Boo >>^on > T-"U*4 

EC,Q 1,2.3 (rv)Ul   (Tr^^JI foun^-fc^) 

95H Confidence Limite (,\.03'\ 'Hp 

TEST TERATOGENIC INDEX (TI  -LCso/EC50) \ ,TT 

POSITIVE CONTROL: 6 AMINONIC0T1NAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 mg/L 

2500 mg/L 

ION       I 

3 
MORTALITY 

X100' 

MALFORMATION 

X100' 

X100" 

X100» 
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FETACüMMARY SHEET ( "\ 

Teit Material QMV^Q,,^ 

Soarco Q .SO 

CAS No. 
Lot No. 

I TtstNo. 2. 

foalt7 

Compositloa/Parity 
TMt Cnd Oete 

Ttst units («•••. "■/■*> 

Highest 

FETAX CONTROL 
M. OMd or NalferM« 

Total 

Solvtat Cootroi 

Cootrol Length 

MORTALITY. 
RECORD 

2    ;    100X100--^-% 

X100"  

Solvent Cootrol Length 

MALFORMATION 
RECORD 

fo • 98 xioo"_fe_% 

X100« % 

mm 

l   Minimum Concentrition to Inhibit Growth (MCIG)   1.5 mq/ml 

TEST MATERIAL/COMPOUND ; RESULTS 

TEST 

NOEL 

LOEL | ^   i^^Vfro-^ 

MORTALITY        |     MALFORMATION 

1.0 <*jU 
\,0   pr^|,n\ 

STATISTICAL TEST USED 

Pyy$bffo<\\ T^oH 

ri^nWrao,.        I *V«A 

■wc..nJ..i.^3it5 1 „H end.... ^„1,35-17* 
TEST TERATOGENIC INDEX (TI »LC50 /EC!0 )       |,fcQ 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 
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.o FETA/^oUMMARY SHEET 
(  v 

Test Material <jMu.(vta*m     P3£ 

Soarce Q.S.O. 

CAS No. Lot No. 

Compositlon/Pnrity 

I Test No. 3 

•afjtatar 

"lifAW^fcg. 

Sw 
""prfe.ft» 
T«tt unit« <••••» ■«/■*> 

FETAX CONTROL 

Be. OMd or H»lfor«a X 100 - H 
Total 

Solveat Control 

MORTALITY. 
RECORD 

2  • loo xioo»-L-% 

X100- 

MALFORMATION —^ 
RECORD 

8   :_28_X100- 

X1O0 

,8.% 
 % 

Control Lentth   10,02.""" 
Solvent Control Leafth mm 

Minimnm Concentration to Inhibit Growth (MCIG)   \ ,<T „9U 3 
TEST MATERIAL/COMPOUND : RESULTS 

TEST 

NOEL 

MORTALITY        I     MALFORMATION 

/ .o i^U O-S'^ui 
|.0 4A 

STATISTICAL TEST USED 

^prtfocroru   \ "Vtfl 

\jo<a**r0i\ \ - TVvc>T 

      „   . ,- 95% Confidence LInrits/0.<&. J.3o) 
95% Confidence limits  /jfo.?,^ I li     ^ ' 

TEST TERATOGEN1C INDEX (TI  - LC ,0 /ECW ) 

LOEL I I.T^Ul | l<u   ^'^ |^HU~*"->—.  

 » *—'J :        ^~~ M* Confidence Llmitf/O.^Q - I SO ) 

1.83 

POSITIVE CONTROL: 6 AMIN0NIC0T1NAM1DE (6-AN) RESULTS 
„.„„       i >,n,Ti.iTY I MALFORMATION 

CONCENTRATION 
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•t 

I 

^O 
FETAX SUMMARY SHEET 

<    ) 

Test Material     p3j£ 

Soarct 

ITt,t *«- JL 
liwaatlaater 

UT I Cut 
CAS No. Lot No. TMt Start Data 

Conposltion/Pnrity Taat Ind Data 
57 7nS 

Solvent Cone Taat Utits (I.a., aayal) 

 pH. 
Stock 

DAY1 

Control 

Highest Cone. 

7.3? 

77y 

DAY 2 

i'i° a:. 
1.L3 

7.& 

DAY 3 

7 V * 
l.Sx 

7.«./ 

DAY 4 DAYS 

1-41 *>:. 

7.S7 

7.G>7 

7*/ 

77/ 

V«. Oaad er Nalfenaad RECORD RECORD                I 
Total matmr 

-2-:J42.xioo-...C> % _2^:-/££.Xioo-   2- % I 
Solvent Control                                         1                      w .__             „. 

 : X100- _    % 1 
Control Length               mm                    1  Solvent Control Length                      mm                              1 

Minimum Concentration to Inhibit Growth (MCIG)                     /   r,                                                          1 

TEST MATERIAL/COMPOUND : RESULTS 

TEST MORTALITY MALFORMATION 

NOEL IS      U{ 
LOEL 2.0 tbtt 

l.o ML 
\.s botU 

LCJO l>ft M 
95% Confidence limits    Z.tjft- 3.^3 

STATISTICAL TEST USED 

EC. *       -?. Of LiUJ 
95% Confidence Limits   (f/ ?fe - 2. /7) 

TEST TERATOGENIC INDEX (TI  - LC50 /EC50 ) ML 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 



|CJ 

|ü 

lä 
lä 
lä 
m 

lä 

o ■ JJ 

FETAX SUMMARY SHEET 
1 Test No. ; 2.                   I 

Tut Material    p$£ 1   ImntlMtor                 f                           1 

Soarct 1 **   \KT\CM  •                         | 
CAS No.                                            Lot No. I   Twt Start Date.                                           1 

1                 fjf/o/fj                                          1 

Composition/Parity 1   TMt End Data ,       ,                                    1 
1           slnhs                             1 

Solvent                                                Coac 1   Taat unlu (l.a., an/al)                           | 

DAY 2 DAY 3 DAY 4 DAY 5       | 
 pH_ 
Stock 737 *y "7i? Cc\y 7.3?^,' 7-Vtf ^z _ 

Coatrol -7.-71 1-bt 766 7^ IMS       1 
Highest Cone. 1   - 7.<*0 75k 7.5k 7^       1 

FETAX CONTROL« 
to. Oaad er Malfonaad 

Total 
X 100 - * 

MORTALITY i 
RECORD 

O .   loo X100' 

Solvent Coatrol X100« 

MALFORMATION 
RECORD 

^  . lo< X10O< 

.X100' 

Coatrol Length mm Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG) l.c 

TEST MATERIAL/COMPOUND : RESULTS 

|    TEST H         MORTALITY        |     MALFORMATION STATISTICAL TEST USED           | 

NOEL I        I.5   bM ID       frW 1 

LOEL |            1-0   fcL-L/f /*-       bjth 
1                              1 

I  LC" 2.*>                              £<V 
EC»       i.ui                          L\U>'        I 

I  95% Confidence limits A 3V- 26 7) 95% Confidence Limits /;«/<>-/ ^6)                        1 

TEST TERATOGENIC INDEX (TI  -LC jo/EC,o )              \.$2_                      \ 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

1          CONCENTRATION MORTALITY MALFORMATION            j 

S-Smg/L     {öt I X100- % X10O.             **        I 

1          2500 ing/L   ^e i a X1f»- % X100-           %          | 
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FETAX SUMMARY SHEET 

■( \ 

I Te«t No.     3 

Teat Material      p$£ 

Soarce 

ImMttfator  . 

w \t\it\ 

CAS No. Lot No. 

Composition/Parity 

TMt Start Data 

imt *$r&& 
SolTtBt Coac Taat uniu «I.e., ;l.e., M/at) 

DAY 3 

•**/ f.d;. 

7.5> 
7.5"5 

DAY 4 

_L£LJ-£ 
7.13 

7.57 

DAYS 

Til 
7-SV 

FETAX CONTROL 
He. Oa*d or Halfen»* 

  X 100 - % 
Total 

MORTALITY i 
RECORD 

O . _/o± x too - _£_% 

Solvent Coatrol .X100«. 

Coatrol Length mm Solvent Control Length 

MALFORMATION 
RECORD 

o' j^Lxwo.^_% 

.xwo- 
mm 

Minimum Concentration to Inhibit Growth (MCIG) l.O 

TEST MATERIAL/COMPOUND : RESULTS 

TEST T MORTALITY MALFORMATION 

NOEL < l.O mm. 
LOEL lo *°JU. 

*/.V toy 
1-0 

\«i 
95% Confidence limits £(*£- 2'l3} 

^>77/ 

STATISTICAL TEST USED 

EC SO 1.1*1 

TEST TERATOGENIC INDEX (TI   - LC50 /EC80 ) 

95% Confidence Limit«   (i gi - /.g,^ 

/ ,2o 

POSITIVE CONTROL: 6 AMINONICOTINAM1DE (6-AN) RESULTS 

CONCENTRATION 

S.S mg/L      /{^ 

2500 mg/L    ^ 

MORTALITY 

.X100' 

X10O' 

MALFORMATION 

X100" 

.X100« 
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o 

FETAX SUMMARY SHEET 

O 

/      \   Minimum Concentration .0 Inhibit Growth (MCIC) 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY 

0'%~ 

TLAIFÖTMATION      I STATISTICAL TEST USED 

LOEL 

LC50 WoT EC50 o.S? 
95% Confidence limits 

TERATOGENk INDEX (Tl 

CT^TR \        I   95% Confidence Limits     O'%   \.   "   O'M:^ 

"" If       a 
LCSO /Ec50) 

POSITIVE CONTROL: 6 AMINON1COT1NAMIDE (6-AN) RESULTS 

j    CONCENTRATION   | 
MALFORMATION 
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o o 
FETAX SUMMARY SHEET 

r Test Material 

Source 

r3£T 

CAS N.. nB^,o  *"* 

Composition/Purity 

Highest Cone. |       "7 . 5~~ 

FETAX CONTROL 

»,. Pod or Mlffd        x 10o . H 
Total NiBMr 

MORTALITY. 
RECORD 

MALFORMATION 
RECORD "1 

r>     | ^ Q*l   ^- !<*«««■   4- % 

Solvent Control X100-. X100-. 

Control Length   ^g mm 
|   Solrent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG) ^>^~ 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY |      MALFORMATION 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 
  I IM I —~~~^^^^^^—^M^^""— — rnpil MALFORMATION 
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Q, o 

( Test Material 

FETAX SUMMARY SHEET 

p3£      '        ~~" 
HE Test No. 

InvMtigator 

Source 

CAS No. ■Kj>.3k .w-eQ 

WF 
Lab SftL. 

Lot No. Taat Start Data 

Composition/Purity Taat End Data 
Hrjzio/q?   j 

Solrent Cooc Taat Unit« (I.a., HB/BI) 

4   3a/q?' r '•' 

iA£ U. 
Stock 

Control 

pH. 
DAY 1 

9.4- 

Highest Cone. 

DAY 2 

Ü 
Ü 
7*5 

DAY 3 

7.X 
.7.2 
7.5- 

DAY 4 

i^L 
7v<7 

7.5- 

DAY 5 

FETAX CONTROL» 
No. Oaad er Hat forma 

MORTALITY. 
RECORD 

Total Hwotr 
X 100 - % 

Q_: (00   X100- Q   % 

MALFORMATION 
RECORD 

_Q_:l£L_X100«Q % 

I 
I 

Solvent Control .X100' .X100«. 

Control Length     cjT7l I mm Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG) l.o 

TEST MATERIAL/COMPOUND : RESULTS 

MORTALITY MALFORMATION 

o.S~ 
o,is" 

o.\ 
Ot25 

2,Xo 
95% Confidence limits ,.3- 2.bT 

STATISTICAL TEST USED 

I'IIHAS "T^3~h 

EC so O. ^2- 
95% Confidence Limits    O , 

TEST TERATOGENIC INDEX (TI  ■ LC 50 /EC50 ) 2>*£5" 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

I          CONCENTRATION |                      MORTALITY MALFORMATION 

I           5.5mg/L                            ||                              X100,           % X100«           % 

I           25°0n,«/L                         I                              X100-           % X 100 -           % 
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ASTM Analysis of Copper Sulfate 
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FETAX Summary Sheet JTestNo.     DEF. 1 

Tost Material                  P3F Investigator JAMES RAYBURNxi 14x4 
Source Laboratory BANTLE              */* 

nD 

CAS No.                           Lot No. Test Start Date: APRIL 25 1994 

Composltlon/Purlty Test End Date APRIL 29 1994 

Solvont        NONE           Cone Test Units (I.e., mg/ml) MG/L 

PH 

I DayO Day1 

6.7 

Day 2 

6.8 

Day 3 Day 4 

|        Stock              |      6.8 | 

I    Control              ^^H 7.7 7.7 7.3 

JHIghaat Concentration          ^^^^^^H             6.8 7 7 7.1 

No. Dead or Malformad 

X100 = % 

Total Numbar 

FETAX Control 

Solvent Control 

Mortality Record 

100 X100 = 3% 

X100 = 

Malformation Record 

8 97 

X 100 = 

X 100 =       8.2% 

Control Length (mm)      8.7 Solvent Control Length (mm) 

Minimum Concentration to Inhibit Growth (MCIG 0.7 MG/L 

Test Material/Compound Results 
Malformation 

0.1 

Statistical Test Used 

T-test 

0.2 T-test 

0.995 EC50 0.317 

95% CL 0.894 1.107   95% Confidence limits 

[Test Teratogenlc Index (Tl = LC50/EC50): 

0.275 

3.14 

|95% Confidence limits 2.63 

0.365 

3.75 
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FETAX Summary Sheet Test No.                         2 

Test Material                     P3F Investigator James Rayburn (J/f/J 

Source Laboratory Bantle 

CAS No.                           Lot No. Test Start Date: 09-JUN-94 

Composltlon/Purlty Test End Date 12-JUN-94 

Solvent                              Cone. Test Units (I.e., mg/ml) mg/l 

pH 

_} DayO Day 1 Day 2 Day 3 Day 4 

7.4 

Stock ■ 7 7 7.1 

Control 7.. 7.6 7.1 

|Hlgh»tt Concentration ,5 "    7.3 7.2 7.3 

No. Daad or Malformed 

X 100 = % 

Total Number 

FETAX Control 

Solvent Control 

4  :   100 X 100 = 4% 

X100 

Malformation Record 

10   :   96 X 100 = 

X 100 = 

IJControl Length (mm)        9.7 Solvent Control Length (mm) 

»Minimum Concentration to Inhibit Growth (MCIG) 0.4 

10.4% 

mg/l 

Test Material/Compound Results 
j_Mortallty 
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FETAX Summary Sheet Tost No. 3 

jTest Material P3F Investigator James Raybum/y^^ 

Source Laboratory Bantle 
yT        ' 

CAS No. Lot No. Test Start Date: July 7, 1994 ' 

Composltlon/Purlty Test End Date July 11, 1994 

iSolvent Cone. Test Units (I.e., mg/ml) mg/l 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 

|       Stock 7.2 7 7.1 7 

1    Control 7.6 7.7 7.2 7.1 

|Hlgh»«t Concentration 7 7.3 7.2 7.1 

No. Daad or Malformed 

X100 = % 

Total Numbar 

FETAX Control 

Solvent Control 

Control Length (mm)       9.49 

Mortality Record 

100 X100 = 3% 

X100 = 

Malformation Record 

97 X 100 =      9.3% 

X100 = 

[Solvent Control Length (mm) 

Minimum Concentration to Inhibit Growth (MCIG) 0.6 mg/l 

Test Material/Compound Results 
I      Test 

I     NOEL 

I     «-PEL 

Test      | Mortality 

NOEL    |0.05 

Malformation Statistical Test Used 

0.1 T-test 

1 0.2 T-test 

LC50 2.239 EC50 0.312 

95% CL 1.723 2.911   95% Confidence limits 0.276 0.353 

flTest Teratogenlc Index (Tl = LC50/EC50): 7.18 

95% Confidence limits 5.37 9.59 

Percent LC EC 
effect 

5 0.8367732 0.162 
16 1.234964 0.21 
50 2.2394243 0.312 
84 4.0608643 0.464 
95 5.9932858 0.602 
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FETAX Summary Sheet |Test No.                 1               | 

ITest Material P3F Investigator Mendi A. Hull /7/ffi 

[Source        B5 Laboratory OSU/Bantle 

CAS No.      B4 Lot No. E5 Test Start Date: 11/8/93     i 

[Composltlon/Purlty C6 Test End Date 1112/93 

[Solvent        B7 Cone.     E7 Test Units (I.e., mg/ml) mg/L 

PH 

[No. Dud or Malformod 

X100 = % 

Total Numbor 

1FETAX Control 

»Solvent Control 

10 

Mortality Record 

100        X100 = 10% 

X100 = 

IControl Length (mm)      0.9 

Malformation Record 

90 X 100 =      6.7% 

X100 = 

ISoIvent Control Length (mm) J20 

[Minimum Concentration to Inhibit Growth (MCIG 0.2 

Test Material/Compound Results 

mg/L 
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FETAX Summary Siieet                             iTestNo.                2              1 

Tost Material                  P3F Investigator                          Mendl A. Hulldft'J 

Source        B5 Laboratory                           OSU/Bantle 

CAS No.      B4                 Lot No. E5 Test Start Date:                     11/19/93 

Composltlon/Purlty        C6 Test End Date                         11/23/93 

Solvent        B7                Cone.     E7 Test Units (I.e., mg/ml)         mg/L 

pH 

DayO Day1 Day 2 Day 3  Day 4 

Stock 7.5 7.5 7.5 i^i^H 
Control 7.5 7.4 7.4 7.8 

Highest Concentration 7.8 7.6 7.8 7.7 

No. Dead or Malformed 

X 100 = % 

Total Numbar 

FETAX Control 

ISolvent Control 

Mortality Record 

100 X100 = 9% 

X100 = 

Malformation Record 

91 X 100 =      5,5% 

X100 = 

[Control Length (mm)      0.9 

IrVlinlmum Concentration to Inhibit Growth (MCIG 

JSolvent Control Length (mm)  J20 

0.4 mg/L 

Test Material/Compound Results 

NOEL 

LOEL 

0.4 0.1 

0.6 0.2 

LC50 0.788 

95% CL 0.605 1.027 

Statistical Test Used 

T-test 

T-tost 

EC50 0.243 

95% Confidence limits 0.180 0.326 

iTost Teratogenlc Index (Tl = LC50/EC50): 3.25 

195% Confidence limits 2.18 4.83 
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FETAX Summary Sheet [Test No.                 3 

Test Material                  P3F Investigator MendiA. Hull  &7^ 

Source        B5                              ' Laboratory '  OSU/Bantle 

CAS No.      B4                Lot No. E5 Test Start Date: 12/2/93                          j 

Composltlon/Purlty       C6 Test End Date 
; 

12/6/93 

Solvent       B7                Cone.     E7 Test Units (I.e., mg/ml) mg/L 

pH 

| DayO 

I      7.5 
Day 1 Day 2 Day 3 Day 4 

7.6 

Stock 7.5 7.5 7.5 

Control 7.6 7.5 7.5 

High««! Concentration 7.5 7.4 7.4 7.5 

No. Dead or Malformed 

X100 = % 

Total Number 

FETAX Control 

«Solvent Control 

Mortality, Record 

100 X100 = 1% 

X100 = 

Malformation Record 

99 X100 = 

X100 = 

pControl Length (mm)     0.9 Solvent Control Length (mm) J20 

[Minimum Concentration to Inhibit Growth (MCIG e>.2- 

Test Material/Compound Results 
Test     I   Mortality 

NOEL 

LOEL 

Malformation 

0.6 0.01 

0.1 

Statistical Test Used 

T-test 

T-test 

LC50 0.887 

95% CL 0.681 1.154 

EC50 0.218 

95% Confidence limits 0.156 

East Teratogenlc Index (Tl = LC50/EC50): 

5% Confidence limits   2.67 

4.08 
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FETAX SUMMARY SHEET 

Test Material !?3L 

Test No. LKVfJ:(1 

Investigator: ^e\\ A^y, )o^n 

Source:  g^-VW Laboratory: /^ ^(^\_. 

CAS No.    —       Lot No. Test Start Date: Q| jp^cj^ 

Composition / Purity: Test End Date:  Q\ l\o\qij 

Solvent: Cone. Test Units:(i.e., mg/ml) <"°L I J> 

Day 1 Day 2 Day 3 Day 4 Day 5 
-pH- 

Stock 7.1 1-V 7.6 1.5 %■%/< 

Control A 7.5 fc^fz. l.M 7.V 
Highest Cone. X 7-t M 1.4- 1,1 

FETAX CONTROL 

Mo. Dead OP Hatforned X 100 ■ X 
Total Huntotr 

MORTALITY rt     MALFORMATION 

/X : lot) X 100 ( 6>  -.44  X 100 = &8 % 

Solvent Control: 
M. —: — X 100 =    —% X 100 = */o 

Control Length: fejg1 Solvent Control Length:     n M mm 

Minimum Concentration to Inhibit Growth (MCIG):    t 0Q ^ 

STATISTICAL RESULTS: 

TEST MORTALITY MALFORMATION STATISTICAL TEST USED 

NOEL O. L *VU D.o\   vufrlu (A, III O.M5 

LOEL 0.6     ,-fr/u- Ü.blA I*Z/L> wir ̂ .^■5 

95% Confidence Limits # z-z. - 0.3% ^%/u      95% Confidence Limits Q.O'Z-Q. IZ /*fr/u 

L^S0  <ff,Zf *"f/U-       {€?*»'**«»' K*+li>4.^") ^C50     Q.Dftiv-fi/L,    (5fUA**«+*-\&Lr}per) 

TEST TERATOGENIC INDEX (TI =    LCS0/EC50J -    3, ^^ 

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
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FETAX SUMMARY SHEET 

Test Material: ?& 
Source: ?xwsV\s 

Test No.  ft^k^^^Z- 

Investigator: G-\\^ 

Laboratory: A £D) 

CAS No. Lot No. 

Composition / Purity: 

Solvent: Cone. 

Test Start Date:  Q jJ\^\ <\^\ 

Test End Date: :   OlflHhH 
Test Units:(i.e., mg/ml) ^ 

Day 1 Day 2 Day 3 Day 4 Day 5 
-pH- 

Stock 7.0 11 l.S 7./ ^ 

Control y- "J.5 1.1 IM 7.5 
Highest Cone. x T.lo IX k.i* 7.0 

FETAX CONTROL 

Ho. Dead or Hatfomed X 100 « X 

Total Hurtoer 

Solvent Control: R/v. 

Control Length:        && 2^rnm 

MORTALITY 

)3> : fPD X 100 

—:   — X 100 =-—% 

MALFORMATION 

ffr : *? X 10^0 

-X 100 = % 

Solvent Control Length:     ^| # fl mm 

Minimum Concentration to Inhibit Growth (MCIG):    O.O "L^~ 

STATISTICAL RESULTS: 

TEST 

NOEL 

LOEL 

MORTALITY 

O. \ *y/i L 

Ö.5 **ll> 

MALFORMATION 

0.D&    m$ll. 

STATISTICAL TEST USED 

V\\\ \<XIH6 

0.07Z "Ir/l 
LC50       D'QrtcJ^     ^Sp^jrufln- kArlocr) 

95% Confidence Limits 0.^-0^6 f^/u 

Mil; *>HS 

EC 50 Q. \\   **l% I j.  d???**i^ft^W) 

95 % Confidence Limits 0>0(s- OA^ W%/L 

TEST TERATOGENIC INDEX (Tl =    LCS0/EC50) - 

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

rrii'inrniTnATinn  MORTALITY 

0.0055 mg/ml % :         X 100 = _% 

^ "     '    "  := X 100 = _ _%  •——            '——- % 
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FETAX SUMMARY SHEET 

Test Material:  pjf 

Test No.   Defarf;^   =^3 

Source !: <Ufe 

Investigator: Qi\[\e\\ 

CAS No. Ljot No. Test Start Date: 

Composition / Purity: 

Solvent: Cone. 

Laboratory: Q£/?/_ 

ilrtto 
Test End Date:   Q%h / Iqa 

Test Units:(i.e., mg/ml)      ^ / L- 

Stock 
-pH- 

Control 

Highest Cone. 

Day 1 

11. 
X 
x 

Day 2 

7J 

7-V 
k? 

Day 3 

7, 

7 3 

fe.7 

Day 4 

7.V 
7.3 
G.y 

Day 5 

X 

7-H 
7.3 

FETAX CONTROL 

Wo, £ead OP Malforwed X 100 ■ X 

Total Hinter 

MORTAUTY MALFORMATION 

3L   : \Qo X 100 =   2-% I    : <W   X100 =    I    % 

Solvent Control: 
M. ft. — : — X 100 =   — % — :—   X 100 =  % 

Control Length: ^^Zjj.J  mm Solvent Control Length:     ^ß                              mm 

Minimum Concentration to Inhibit Growth (MCIG):     Q. O^S    Vi^/Z- 

STATISTICAL RESULTS: 

TEST 

NOEL 

LOEL 

MORTALITY 

DA   *ft/l 

0- S *3 /L. 

MALFORMATION 

0.014 HI L 
ft'   *fr/u 

LC50  D»^ WxlU   {SpaWW-A^Y\>t«") 

95% Confidence Limits Q.6\-0.UL M%/L~ 

STATISTICAL TEST USED 

M/; i^t»i$ 

I0i/li«**trs 

^^50 P » ^/ /   ^ /L     C 5pg«r»M»n- rWktr ^ 

TESTTERATOGENIC INDEX (Tl =    LCS0/EC50) -   \. l\\S 

95% Confidence Limits o.\<\-Qt%U ^/^ 

POSITIVE CONTROL: 6-AMINONICOTINAMIDE (6-AN) RESULTS 
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*~\ { 

FETAX SUMMARY SHEET 

r 7? 

Test No. 

[Test Material   ij,^^      P3F 

Source   Q50 

CAS No. Lot No. 

Composition/Purity 

Solvent Cooc. 

Invaatlgator 

lab O^X> - vjß£.C 

T«at Start Oat« 

Ttat End Oat« 

TMt Ur»»t* (I.«.. "8/a)D 

FETAX CONTROL 
He. 0«ad or Malfor««d 

- X 100 - % 
Total Ni 

MORTALITY. 
RECORD 

i c It»     X1M«    L     % 

Solvent Control X100- 

MALFORMATION 
RECORD 

(*     • ^8      X10Q1   fr.)   % 

X100' 

Control Length   |0.02. mn Solvent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIC)  QJ5 m^L 

TEST MATERIAL/COMPOUND : RESULTS 

TEST 

NOEL 

LOEL 

MALFORMATION 

OSO 

0.75 

0~I5 

I CO 

LC50)^O     Tr..™.«* S,^"^-^^ 

95% Confidence llmitn^-2 »5 

STATISTICAL TEST USED 

\3o'fr^r='0< TvTt^. 

EC '» £.47       Tr a Sp~~--^^ 

95% Confidence Llmitso.32-l^-^ 

TEST TERATOGENIC INDEX (TI   - LC 50 /EC,0 ) 0.(J9 

POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

CONCENTRATION 

5.5 

MORTALITY 

5.5 mg/L T 

2500 mg/L I 
gpj^gglHPIBaHBHaMBHg&BNaYaMJM 

X 100' 

X100' 

MALFORMATION 

X100 

X100' 
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0 

1?5H Coandcncc limits   \-p -3..^\ 

E<=50 \ . yj>\        T^mcJ  Sc^«^-^^  

I 

95S Confidence Limit» |,Z\-2 .IQ- 

TEST TERATOGEN1C INDEX (TI   « LC ,„ /EC,0 )    |    fr&r   j • 21. 

OS1T1VE CONTROL: 6 AMINON1COT1NAM1DE (6-AN) RESULTS 
^Jl 1 MALFORM- 

CONCENTRATION 
MALFORMATION 



FETAX SUMMARY SHEET 

r W> 

Control Length   O) (J)   tarn 

Minimum Concentration to Inhibit Grow.h (MC1G)    \ ,0 ^ ju 

TEST MATERIAL/COMPOUND^ RESULTS 
MALFORMATION 

POSITIVE mNTROL: 6 AM1N0NIC0T1NAMIDE (6-AN) RESULTS 
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MAX Nummary Sheet                      |™ NO.          I         | 

Test Material                  P3F Investigator                         Doug Dawson 

Source Laboratory                          Ashland Univ 

CAS No.                         Lot No. Test Start Date:                    7/12/94 

Composltlon/Purlty Test End Date                       7/16/94 

Solvent                         Stock Co  2.5 mg/ Test Units (I.e., mg/ml)        mg/L 

pH 

Day 0 Day 1 Day 2 Day 3 Day 4 

I       Stock 6.94 9.63 6.93 6.9 

I    Control 7.33 7.24 7.4 7.27 

|Hlgh«»t Concantratlon 7.48 7.42 7.4 -- 

No. Dead or Malformad 

X100 = % 

Total Nurobar 

FETAX Control 

Solvent Control 

Mortality Record 

100        X100 = 0°/c 

X100 = 

.Control Length (mm)     C20 

Malformation Reconl 

100 X 100 =      2.0% 

X100 = 

[Solvent Control Length (nun) J20 

[Minimum Concentration to Inhibit Growth (MCIG)  G21 O • O. 

3 
mg/L 

Test Material/Compound Results 
\     Test     | Mortality Malformation 

NOEL 

LOEL 

0.25 0.625 

0.375 0.75 

Statistical Test Used 

T-test 

T-test 

LC50 0.883 

95% CL 0.791 0.986 

EC50 0.808 

95% Confidence limits 

[Test Teratogenlc Index (Tl = LC50/EC50): 

l95% Confidence limits 0.93 

0.722 0.905 

1.09 

1.28 

Percent LC EC 
effect 

5 0.4607641 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 
[Test Material 

[Source 

P3F 

CAS No. Lot No. 

[Composltlon/Purlty 

■Solvent Stock Co   2.5 mg/ 

Investigator 

Laboratory 

Test Start Date: 

Test End Date 

Test No. 

Doug Dawson 

Ashland Univ 

7/18/94 

7/22/94 

Test Units (I.e., mg/ml)        mg/L 

PH 

Day 0 Day 1 Day 2 Day 3 Day 4 

7.19 

Stock 7.07 7.07 7.07 7.1 

Control 7.44 7.41 7.3 

HIghatt Concentration 7.5 7.43 7.4 7.27 

No. Doad or Malformad 

X 100 = % 

total Numb« 

FETAX Control 

(Solvent Control 

Mortality Record 

100       X100=         0% 

X100 = 

Malformation Record 

3 100 X 100 =      3.0% 

X100 = 

[Solvent Control Length (mm [Control Length (mm) 

[Minimum Concentration to Inhibit Growth (MCIG) 

Test Material/Compound Results 

o.-j>s mg/L 

Test     [Mortality Malformation 

NOEL 0.5 0.375 

LOEL 0.625 0.75 

Statistical Test Used 

T-test 

T-test 

LC50 0.815 

95% CL 0.736 0.902 

EC50 0.759 

95% Confidence limits 

[Test Teratogenlc Index (Tl = LC50/EC50): 

[95% Confidence Ilmlt3  0-92 

0.675 0.855 

1.07 

1.25 

Percent LC 

" 
effect 

5 0.4879727 0.466 

16 0.5976449 0.565 

50 0.8148417 0.759 

84 1.1109725 1.02 | 

95 1.3606643 1.238 I 
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FETAX Summary Sheet 

P3F 

r-) 

||To3t No. 

gControl Length (mm) bolvent Control Lenfith (mm) 

BMInlmum Concentration to Inhibit Growth (MCIG) '. / mg/L 

Test Material/Compound Results 

I Test Teratogenlc Index (Tl = LC50/EC50): 

95% Confidence limits 0-98 

1   Percent LC EC   | 

I     effect l 
5 0.5032428 0.418 J 

16 0.6425083 0.541  I 

50 0.9334985 0.802 J 
84 1.3562773 1.189 | 
95   1.7316082 |1.538 | 
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STOUER    i.   flSSOCIHItj IU.IJ. an     uBJii 

I ) 

P.    2 

FETAX SUMMARY SHEET I Test No. 

Test Material (]yuSO>i-'    Pc^> F 

Source 

FETAX CONTROL« 
Me. D«»d or Hilforwe« 

MORTALITY 
RECORD 

.*_  MALFORMATION 
RECORD 

Solvent Control X 100 X 100» .% 

Control Length fy .<f    tnm 
Solvent Control Leneth ^^ mm 

Minimum Concentration to Inhibit Growth (MCIG) ^c 
TEST MATERIAL/COMPOUND : RESULTS 

MALFORMATION STATISTICAL TEST USED 

LOEL N4- 
Mk I   t^i^-ctP    yang*-»«-* ac^ci^lAovt 

MA- II 

LC 50 I. 4*7 
EC 50 Ml 
95% Confidence Llmitf        |.(f-   f.^^" 
          ' ' .1.1)111   K.I 

95% Confidence limits    f^f   >-   ( -pg  

i      TEST TERATOGENIC INDEX (TI   = LC J0 /EC50 )    | |.e>Q 

POSITIVE CONTROL: 6 AMINONICOTINAM1DE (C-AN) RESULTS  
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FETAX SUMMARY SHEET 
Test No. 

Test Material        ^3p 

CAS No. Lot No. 

Irmatlgator 

Lab 

Tut Start Data 
I* Ao/f: 

Composition/Parity 

Solrent 

Ttat End Oata 
I 

Cone Ttat Unita O.a., ■«/■i) 
/»V   /?* 

DAY 2 DAY 3 

_X 

•?.? 

"7. < 

DAY 4 

j/ 

?./ 

7. 

DAY 5 

FETAX CONTROL. 
■o. 0«ad er Halfen«« 

Total 
X 100 - % 

Solvent Coatrol 

MORTALITY, 
RECORD 

/to X100-   o % 

Control Length &2,tJ mm 

.X100-. 

MALFORMATION 
RECORD 

/ /gO X10O' 

.X10O'  % 

Solrent Control Length mm 

Minimum Concentration to Inhibit Growth (MCIG)     Q,Q , . t . i- - 

«,'.••*- 

r/:i 

TEST MATERIAL/COMPOUND : RESULTS 

TEST MORTALITY t*    j    . MALFORMATION 

NOEL 

LOEI«:^ 
-^ in, »,ilBJ|HIJ'«fM 

^■'»<. 

vlrtiiSftSl i nfl   I  I'-H'o; M#*^Ttf» '^•'^■■BBir''W*^"^'^**1^P^T^*^^^''^*"^^'^\ 

95% Confidence limits ■ ^ go— ^ . r$f    ■'• •>m-h 

STATISTICAL TEST USED 

I. of >--■ n;-.;«''. iiiV-<^-wA''W* 

EC«, . >■ ■••/vr 

95% Confidence Limits    0t8ST- 6.9-ff ^'^^ 

I--,. -   »t I     TEST TERATOGENIC INDEX (TI  -LC,«, /EC50 )    I     \*\-l  dr        •    -     I    ; i>; ff ^P'c> 

I POSITIVE CONTROL: 6 AM1NON1COT1NAMIDE (6-AN) RESULTS "    W- 

CONCENTRATION    *   I        »—;'MORTALITY    ^\ <■■■{. T* MALFORMATION   -£$«    ^$!$? 

t     
IC 
I 

"■l/Lv 

«■^ 2500 mc/L 

■ •v»T.*ir I V'" rxico-     -'■•  %      | :__X1QO-       ■  % >%*.   •Ä^jfe 

Pi -,   _ I    r,       O *      ft   > ' 
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fniMi   -'"•'■p,'- v^ '    '■"■'" ' "f|11 ' "'T i~ ...■  .,...;. ,-:/..j«;:>»^.V:.''-■    .'."'f:<"f:f/ 

•■■■■■ 'viv:' ■-■■■ ^^■:-^^^:v-^i^R;^M^JiWtC^gt^ 
■ • ■ ■ ■       -   ■•    :-j—j _ij       '_ _        L'.'JUJJJJ* 

.^»•£tM. M5V"' 

c 
• ■■•;•*   ■•■'...■.'  •.■-..-.    < ' <v .-v..» i\} 14 t*Wc<--. > air 

FETAX SUMMARY SHEET ^      ;-;;-;T ■'    '  lu. '   "1  4 

r Test Material P3^ 
I Test No. *.'| '• j 

Inwtigator 

Soorce Qg> tA-   / pAfW~{7 /=, 

CAS No. Lot No. 

Conposition/Pnrity 

SolTtot 

Lab 

Tut Start Oat« 
l*- A° (^ 

TMt Ird Oata 
l* //«/ /*3" 

t 

FETAX CONTROL 

Ho. Oaad or Malforwd 
_ X 100 - % 

Total 

Solvent Control 

mm MORTALITY. 
RECORD 

t? ? /nö xioo-_£—* 

• !_X100-_ % 

Control Length tft}-^ mm L 

MALFORMATION —^ 
RECORD 

*?o   X100"_Q—.* 

■ X 100- _.% 

Sohent Control Length mm Tf-Wft 
■■-!    J   -". 

Minimum Concentration to Inhibit Growth (MCIG)    o, 5" 

TEST MATERIAL/COMPOUND : RESULTS 

*!   -      >'>:-''i ■ 

*•'•'•■'-'•    -» -.r^^»«-'**^-'•'''■« -fc "»•-•.■ 

.MORTALITY |     MALFORMATION 

v^,^.i;":-ji-^siV*i'V*t'v'''" 

STATISTICAL TEST USED ..*»* 1 *»•■■■ 

LC^^-i^^ff, go 
.-■>i;v4* ft.-. .' ".'J; 

f- 

95% Confidence Itmlti   '3,7/P — 2.51 

^    • ^w 4     TEST TERATOGENIC INDEX (TI -LCg/ECy, ) 

95% Confidence Limits £o^4-^|Vcg ftffif*| ^ 

v^w^&ljj^fH ■.».■■i--*"%'J^ 

^.^ikii^^^l^^üuÖ^M^Mil 
POSITIVE CONTROL: 6 AMINONICOTINAMIDE (6-AN) RESULTS 

c 

CONCENTRATION 

5.5 mf/L 

2500 mf/L 

MORTALITY V.'-'-i 'v'rT.:V' MALFORMATION ^v
: 

TU—-   *   *       -    X100-    ■» 

X IOO-. 

,.<. :«+>■ .<*i*i-j# .< ««■» -■''--»».«fiWff'i 
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■»en 
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