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The following statement is for US EPA submissions only: 
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No claim of confidentiality is made for any information contained in this study on the basis of 
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supersedes any claim of implication of confidentiality contained in this document. 
 
 
 
Company:   
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The following statement is for US EPA submissions only: 
 

 

FLAGGING CRITERIA 

 
 
The flagging criteria of 40 CFR 158.34 are not applicable for this study type. 
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1. SUMMARY 

1.1. METHODS 

AtAHAS-0107 was administered by gavage to groups of 5 male and 5 female CD®-1 mice at 
a dose of 5000 mg/kg body weight/day (corresponding to 2620 mg full-length AtAHAS/kg 
bw). The dose was given in two equal doses of 2500 mg/kg body weight in an interval of 
approximately one hour apart. Vehicle control animals received drinking water containing 
0.5% carboxymethylcellulose by gavage. After the test substance administration, the animals 
were maintained over a post observation period of 14 days. 
 

1.2. OBSERVATIONS 

The animals were examined for any abnormal clinical signs before the first test substance 
administration and at regular intervals from 15 minutes to 6 hours thereafter. 
Subsequently, the animals were observed daily for any abnormal clinical signs. 
 
Body weights were determined on the day of the test substance administration (day 0) and 
on study days 7 and 14. 
 
The animals were sacrificed at the end of the study under anesthesia and assessed by gross 
pathology. Selected organ weights of all sacrificed animals were determined. 
 

1.3. RESULTS 

1.3.1. Analytics 

The analytical determinations verified the concentration of the dosing solution. 
 

1.3.2. Findings 

As no animal died during the study period due to the test substance, a median lethal dose 
(LD50) was not achieved. Thus, the LD50 can be considered as being higher than 5000 mg/kg 
bw (or higher than 2620 mg AtAHAS/kg bw) for male and female CD®-1 mice. In addition, no 
test substance-related findings were noted. As such, the no observed effect level (NOEL) 
was the limit dose of 5000 mg/kg bw (2620 mg AtAHAS/kg bw) for male and female CD-1 
mice. 
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2. INTRODUCTION 

2.1. OBJECTIVES 

The aim of the study was to examine the potential toxic hazard after a single oral 
administration of AtAHAS-0107 protein to male and female CD®-1-mice. 
 

2.2. SELECTION OF DOSES 

By request of the sponsor a dose level of 5000 mg/kg bw/day was selected. 
 
The oral route was selected since this route has been proven to be suitable for detecting 
toxicological hazards and corresponds to the anticipated route of exposure 
 

2.3. TEST GUIDELINES 

No test guideline exists for this type of study. As a reference while writing the study protocol, 
the following guidelines have been considered: 
 
• U.S. EPA Health Effects Test Guidelines. OPPTS 870.1100; Acute Oral Toxicity (August 

1998) 
• OECD Guideline for Testing of Chemicals; Method No. 420: Acute Oral Toxicity-Fixed 

Dose Method; July 17, 1992 
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2.4. STUDY DATES  

In the following table, the relevant intervals for certain study phases are given: 
 
 

Date Phase of study / examination Study day
May 08, 2007 Experimental starting date: 

Arrival of the animals and start of 
acclimatization period 

-9 

May 16, 2007 Randomization -1 
May 17, 2007 Test substance administration1) (divided 

into two equal doses of 2,500 mg/kg bw 
and administered 1 hour apart) 

0 

May 31, 2007 Last weighing 14 
June 01, 2007 Necropsy2) 15 

November 21, 2007 Experimental completion date; Draft 
report to QAU 

 

1) = Fasting period (withdrawal of food) of about 16 hours before first dosing 
2) = Fasting period (withdrawal of food) of about 16 to 20 hours before necropsy 

 
 

2.5. RETENTION OF RECORDS 

GLP-relevant records and materials are stored at BASF Aktiengesellschaft for at least the 
period of time specified in the GLP principles. Details concerning responsibilities or locations 
of archiving can be seen from the respective SOPs and from the raw data. 
 
 

2.6. ANIMAL WELFARE 

This study was performed in an AAALAC-approved laboratory in accordance with the 
German Animal Welfare Act and the European Council Directive 86/609/EEC. 
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3. MATERIAL AND METHODS 

The analytical examinations of the test substance/test substance preparation were conducted 
by BASF Plant Science L.L.C. - Research Triangle Park, North Carolina, NC 27709 (USA). 
 

3.1. TEST SUBSTANCE 

Name of test substance: AtAHAS-0107 Protein 

Synonym: AtAHAS-0107,  
Acetohydroxyacid synthase from Arabidopsis thaliana: R272K 

Test substance No.: 07/0295-1 

Batch-No.: 0107 

CAS No.: Not assigned 

Content of active 
ingredient: 

52.4% 

Homogeneity: Given 

Stability under storage 
conditions: 

The stability under transit and storage conditions was 
confirmed by reanalysis 

 
ADDITIONAL TEST SUBSTANCE INFORMATION 
 
Date of production: March 12, 2007 

Expiration date: March 12, 2008 

Aggregate state/ 
Appearance: 

Light yellow, fluffy powder 

Storage conditions: Freezer, desiccated 
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3.2. TEST ANIMALS 

3.2.1. Species and strain 

Test species and strain: Mice, Crl:CD1(ICR) 

Supplier: Charles River Laboratories, Research Models and Services, 
Germany GmbH 

Sex: Male and female 

Age when supplied: 10 weeks 

Age on study day 0: 11 weeks 

Reason for the selection: The mouse is a frequently used laboratory animal, and there 
is comprehensive experience with this animal species. 
Moreover, the mouse has been proposed as a suitable animal 
species in the literature for this type of study 

Animal identification: Ear tattoo (animal number) 

Randomization: The mice were randomized and allocated to the dose groups 
before administration (on the basis of their weight). 

 

3.3. HOUSING AND DIET 

The mice were housed singly in Polycarbonate cages, type M II with wire cover from Becker 
& Co., Castrop-Rauxel, Germany (floor area about 350 cm²). Bedding was type “Lignocel 
FS14 fibres” dust free bedding supplied by SSNIFF, Soest, Germany. The animals were 
housed in a fully air-conditioned room. Central air-conditioning guaranteed a range of 20 - 
24°C for temperature and of 30 - 70% for relative humidity. The day/night rhythm was 
12 hours (12 hours light from 06.00 a.m. - 06.00 p.m., 12 hours dark from 06.00 p.m. - 
06.00 a.m.). Deviations from these ranges did not occur. The animal room was completely 
disinfected prior to the study using a disinfector ("AUTEX", fully automatic, formalin-ammonia-
based terminal disinfector). The floor and the walls were cleaned once a week. The cleansing 
liquid used was water containing about 0.5% Incidin Extra N (supplied by Henkel, Düsseldorf, 
FRG). 
 
The food used was ground Kliba maintenance diet mouse/rat “GLP”, meal, supplied by 
Provimi Kliba SA, Kaiseraugst, Switzerland. Food and drinking water (from water bottles) 
were available ad libitum. 
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3.4. TEST GROUPS AND DOSES 

 
 

Dose group  Dose level 
(mg/kg body 

weight) 

Number 
of 

animals 

Animal No. 
males 

Animal No. 
females 

0 0 5 1 – 5 11 – 15 
1 50001) 5  6 –10 16 – 20 

 

1) 5000 mg/kg AtAHAS-0107 (total protein approximately 58%; full length AtAHAS 
approximately 52.4%), corresponding to 2620 mg AtAHAS/kg. 
 
 

3.5. TEST SUBSTANCE PREPARATIONS AND PREPARATION FREQUENCY 

The test substance was applied as a suspension. The administration volume was 20 ml/kg 
body weight. 
To prepare the suspension, the appropriate amount of test substance was weighed and 
brought up to the desired volume with the vehicle (drinking water containing 0.5% 
carboxymethyl-cellulose). Then the preparation was gently sonicated and homogenized using 
a high speed homogenizer and a magnetic stirrer. 
During application the test substance preparation was kept homogeneous by using a 
magnetic stirrer. 
The test substance preparation was prepared once before the first administration. 
The test substance was administered into two equal oral doses (2500 mg/kg bw) 
approximately 1 hour apart. 
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3.6. ANALYSES 

3.6.1. Analyses of the test substance preparation 

On day 0, after administration, samples for concentration control analysis were drawn and 
stored frozen before being returned to the sponsor. 
 

3.6.2. Food analyses 

The supplier assayed the food used in the study for chemical and microbiological 
contaminants. 
 

3.6.3. Drinking water analyses 

The drinking water is regularly assayed for chemical contaminants by the municipal 
authorities of Frankenthal and the Technical Services of BASF Aktiengesellschaft as well as 
for the presence of microorganisms by a contract laboratory. 
 

3.6.4. Bedding analyses 

The bedding is regularly assayed for contaminants (chlorinated hydrocarbons and heavy 
metals). 
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3.7. EXPERIMENTAL PROCEDURE  

On the day of arrival the animals were subjected to an acclimatization period during which 
they received ground diet and drinking water ad libitum. Prior to the day of the test substance 
administration, the animals were distributed according to weight among the individual test 
groups, separated by sex. The list of randomization instructions was compiled with a 
computer. The weight variation of the animals used did not exceed 20 percent of the mean 
weight of each sex.  
 
The mice were maintained without food for about 16 hours before the first dosing. 
 
The animals were maintained for a 14-day post-treatment period for observation. During this 
period, control and test animals received ground diet and drinking water ad libitum. All 
surviving animals were sacrificed under anesthesia. 
 

3.7.1. Mortality 

A check for moribund and dead animals was made twice daily on working days and once 
daily on Saturdays, Sundays and public holidays. 
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3.7.2. Clinical observations 

3.7.3. Clinical signs 

The animals were examined for any abnormal clinical signs before the test substance 
administration. Following the first test substance administration, the animals were examined 
after 15 and 30 minutes as well as after 1, 2, 4 and 6 hours. 
Thereafter, the animals were observed daily for any abnormal clinical signs. For observation, 
the animals were removed from their cages and placed in a standard arena 
(50 x 37.5 x 25 cm). The following parameters were assessed: 

1. Abnormal behavior in handling 
2. Fur 
3. Skin 
4. Posture 
5. Salivation 
6. Respiration 
7. Activity/arousal level 
8. Tremors 
9. Convulsions 
10. Abnormal movements 
11. Gait abnormalities 
12. Lacrimation 
13. Palpebral closure 
14. Exophthalmus 
15. Assessment of the feces discharged during the examination (appearance/ 

consistency) 
16. Assessment of the urine discharged during the study 
17. Pupil size 

 

3.7.4. Food consumption 

Food consumption was not determined. 
 

3.7.5. Water consumption 

Water consumption was observed daily by visual inspection of the water bottles for any overt 
changes in volume. 
 

3.7.6. Body weight data 

Body weights were determined on study day -1 in order to randomize the animals. During the 
study the body weights were determined on study days 0, 7 and 14. 
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3.7.7. Statistics of clinical examinations 

Means and standard deviations of each test group were calculated for several parameters 
(see tables). Further statistical analyses were performed according to the following table: 
 
 
Parameters Statistical test Markers in the 

tables 
References 

Body weight A comparison of the 
dose group with the 
control group was 
performed using the 
Welch t-test (two sided) 
for the hypothesis of 
equal means 

* for p < 0.05 
** for p < 0.01 

Welch B.L. (1947): 
 
The generalization of Student’s problem 
when several different population 
valiances are involved. 
Biometrika, 34, 28-35 
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3.8. PATHOLOGY 

 
The animals were sacrificed by decapitation under anesthesia. The exsanguinated animals 
were necropsied and assessed by gross pathology.  
 

3.8.1. Organ weights 

Weight assessment was carried out on all animals sacrificed at scheduled dates. The 
following weights were determined: 
 
1. Anesthetized animals 
2. Liver 
3. Kidneys 
4. Spleen 
5. Brain 
6. Heart  

3.8.2. Organ/Tissue fixation 

The following organs/tissues were fixed in 4% formaldehyde solution: 
 
1. All gross lesions 
2. Brain 
3. Pituitary 
4. Thyroids 
5. Parathyroids 
6. Oesophagus 
7. Salivary glands (mandibular and sublingual glands) 
8. Trachea 
9. Lungs 
10. Pharynx 
11. Larynx 
12. Nose (nasal cavity) 
13. Thymus 
14. Aorta 
15. Heart 
16. Liver 
17. Gall bladder 
18. Pancreas 
19. Spleen 
20. Kidneys 
21. Adrenals 
22. Testes 
23. Ovaries 
24. Oviducts, uterus and vagina 
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25. Epididymides, prostate and seminal vesicle 
26. Stomach (forestomach and glandular stomach) 
27. Duodenum, jejunum and ileum 
28. Cecum, colon and rectum 
29. Urinary bladder 
30. Lymph nodes (mesenteric and axillary lymph nodes) 
31. Sciatic nerve 
32. Bone marrow (femur) 
33. Spinal cord (cervical, thoracic and lumbar cords) 
34. Eyes  
35. Extraorbital lacrimal glands 
36. Skin 
37. Female mammary gland 
38. Sternum with marrow 
39. Femur with knee joint 
40. Skeletal muscle 
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3.9. STATISTICS OF PATHOLOGY 

 
Parameters Statistical test Markers 

in the 
tables 

References 

Weight 
parameters 

A pair wise comparison of 
the dose group with the 
control group was performed 
using the WILCOXON test 
(two-sided) for the equal 
medians. 

* for 
p < 0.05 
 
** for 
p < 0.01 

SIEGEL, S. (1956): Non-parametric 
statistic for the behavioural sciences. 
McGraw-Hill New York. 

 
 

Page 27 of 127

Report; Project No.: 99C0295/07011

This document is the property of the sponsors (specified on page 1), use by other parties requires written permission by the sponsors



4. RESULTS 

Throughout the chapter "results and assessment of findings", the term "significant" implies 
that the inter-group differences have attained statistical significance (p < 0.05) when 
compared with the control group. 
 

4.1. ANALYSES  

4.1.1. Analyses of the test substance preparation 

The analytical results confirm that the AtAHAS protein concentration was within the expected 
range. (details see Supplement) 
 

4.1.2. Food analyses 

On the basis of duration of use and the analytical findings with respect to chemical and 
microbiological contaminants the diet was found to be suitable. Fed. Reg. Vol. 44, No. 91 of 
May 9, 1979, p. 27354 (EPA), served as a guideline for maximum tolerable chemical 
contaminants. The number of microorganisms did not exceed 1*105/g food. Individual results 
can be found in the archives of the Experimental Toxicology and Ecology of BASF 
Aktiengesellschaft. 
 

4.1.3. Drinking water analyses 

On the basis of the analytical findings the drinking water was found to be suitable. German 
Drinking Water Regulation (Trinkwasserverordnung) served as a guideline for maximum 
tolerable contaminants. Individual results can be found in the archives of the Experimental 
Toxicology and Ecology of BASF Aktiengesellschaft. 
 

4.1.4. Bedding analyses 

On the basis of the analytical findings the bedding was found to be suitable. Levels given in 
Lab. Animal, Nov. – Dec. 1979, pp. 24 - 33, served as a guideline for maximum tolerable 
contaminants. Individual results are to be found in the archives of the Experimental 
Toxicology and Ecology of BASF Aktiengesellschaft. 
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4.2. CLINICAL EXAMINATIONS  

 
Summary tables of the results are given in the Appendix of PART I; individual values are 
given in Part A of PART II. 
 

4.2.1. Mortality 

As a consequence of a misgavage during the second administration, followed by reduced 
general state, one male animal (no. 7) was sacrificed under anesthesia on study day 8 in a 
moribund state. 
 

4.2.2. Clinical examinations 
 (Tables IA-1 - IA-3) 
 
With the exception of animal 7, which showed reduced general state as a consequence of 
being misgavaged, no other animals showed clinical signs of toxicity. 
 

4.2.3. Water consumption 

No overt changes in water consumption were observed. 
 

4.2.4. Body weight data 
 (Figures 1 – 2; Tables IA-4 – IA-5) 
 
No significant differences in body weight of animals treated with the test substance, when 
compared to the control group, were observed. 
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4.3. PATHOLOGY 

Summary tables of the results are to be found in the Appendix of Volume I; individual tables 
are to be found in Part B of Volume II. 
 

4.3.1. Weight parameters 

4.3.1.1. Absolute weights  
(Table IB-1 – 2) 

 
There were no relevant differences in mean absolute weight parameters between treatment 
and control groups. The absolute weights are also considered to be within the normal 
biological range of test animals of that age.  
 

4.3.1.2. Relative weights  
(Table IB-3 – 4) 

 
Compared to controls, treated male animals had an increase of 6% in relative liver weights. 
This finding is considered not to be treatment related, since absolute liver weights weren’t 
changed compared to the control animals and no effect was seen in female animals. 
For other organs, there were no relevant differences in mean relative weight parameters 
between treatment and control groups.  
The relative weights are also regarded to be within the normal biological range of test 
animals of that age. 
 

4.3.1.3. Gross lesions  
(Table IB-5) 

 
No substance related gross lesions were observed. 
 
As a result of the misgavage of animal no. 7, (broncho)pneumonia was seen at gross 
pathology.  
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5. DISCUSSION 

AtAHAS-0107 was administered by gavage to groups of 5 male and 5 female CD®-1 mice at 
a dose of 5000 mg/kg body weight/day. 
After the test substance administration, the animals were maintained over a post observation 
period of 14 days. 
There were no differences in clinical parameters and gross pathology that were related to the 
test substance administration. 
 

6. CONCLUSION 

As no animal died during the study period due to the test substance, a median lethal dose 
(LD50) was not achieved. Thus, the LD50 can be considered as being higher than 5000 mg/kg 
bw (or higher than 2620 mg AtAHAS/kg bw) for male and female CD®-1 mice. In addition, no 
test substance-related findings were noted. As such, the no observed effect level (NOEL) 
was the limit dose of 5000 mg/kg bw (2620 mg AtAHAS/kg bw) for male and female CD-1 
mice. 
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7. APPENDIX 

7.1. LIST OF ABBREVIATIONS USED IN TABLES IA (CLINICAL EXAMINATIONS) 

SD = standard deviation 
N = number of animals for determining M and SD 
%dev = per cent deviations 
G, g = weight in gram 
BW, bw = body weight 
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7.2. LIST OF ABBREVIATIONS USED IN TABLES IB (PATHOLOGY) 

F = female animals 
F1 = final sacrifice groups (main groups) 
g = weight determination in grams 
M = male animals (under sex); mean value (on weight level) 
mg = weight determination in milligrams 
mg/kg 
BW 

= milligram per kilogram body weight under dose level 

n = number of values measured for the determination of mean value and 
standard deviation 

NAD = number of animals without gross lesions 
SD = standard deviation 

% = percentage related to the reference weight in relative organ weight 
calculations 

 
Codes for the status at necropsy: 
 
1 = planned sacrifice 
2 = sacrificed in a moribund state 
3 = spontaneous death 
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LIST OF ABBREVIATIONS USED IN TABLES IIA (CLINICAL EXAMINATIONS) 
 
BW, bw = body weight 
G, g = weight in gram 
M = male 
F = female 
BT = before treatment 
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LIST OF ABBREVIATIONS USED IN TABLES IIB (PATHOLOGY) 
 
F = female animals 
F1 = final sacrifice groups (main groups) 
g = weight determination in grams 
M = male animals (under sex); mean value (on weight level) 
mg = weight determination in milligrams 
mg/kg 
BW 

= milligram per kilogram body weight under dose level 

n = number of values measured for the determination of mean value and 
standard deviation 

NAD = number of animals without gross lesions 
SD = standard deviation 

% = percentage related to the reference weight in relative organ weight 
calculations 

 
Codes for the status at necropsy: 
 
1 = planned sacrifice 
2 = sacrificed in a moribund state 
3 = spontaneous death 
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