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1. SUMMARY 

1.1. METHODS 

BAS 850 H was administered via the diet to groups consisting of 5 male and 5 female C57BL/6 
J Rj mice at concentrations of 0 (test group 0), 100 (test group 1), 500 (test group 2), 1000 
(test group 3) and 1500 ppm (test group 4) over a period of 28 days. 
 
 

1.2. OBSERVATIONS 

Food consumption, water consumption and body weight were determined weekly. The animals 
were examined for signs of toxicity or mortality at least once a day. Moreover, detailed clinical 
examinations in an open field were conducted prior to the start of the administration period and 
weekly thereafter. 
Clinicochemical and hematological examinations were performed towards the end of the 
administration period. After the administration period, all animals were sacrificed and assessed 
by gross pathology. Organ weights were determined followed by histopathological 
examinations. 
 
 

1.3. RESULTS 

1.3.1. Analytics 

The various analyses confirmed 
 
• the stability of the test-substance preparations for a period of 34 days at room temperature, 
• the homogeneous distribution of the test substance in the vehicle, 
• the correctness of the prepared concentrations. 
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1.3.2. Findings 

The following test substance-related, adverse findings were noted: 
 
Test group 4: 1500 ppm 
(224 mg/kg bw/d in males and 261 mg/kg bw/d in females) 
 
Clinical Examinations 
• Apathy was observed in 2 female animals between study days 6 to 12. 
• High stepping gait in 1 male animal (study days 21 to 29) and in 3 female animals (starting 

on study day 7 until sacrifice) 
• In one female animal, hunched posture (study days 6 to 13) and semi-closed eyelids (study 

days 10 to 13) were observed. 
• Poor general condition was observed in 3 female animals (starting on study day 6 until 

study day 20 in two animals and from study day 7 until study day 13 in one animal). 
• Food and water consumption were reduced in male and female animals over the entire 

administration period. 
• Body weight loss was observed in male animals on study days 14 and 28 as well as in 

female animals on study day 7. Significantly lower mean body weights were observed for 
male animals from study day 14 onwards (about -13% at the end of the administration 
period) and for female animals between study day 7 and 21 (with a maximum deviation of 
about -10% to the control on study day 7). Significantly lower body weight change values 
were observed for male animals from study day 14 onwards and for female animals during 
the entire study period. 

 
Clinical Pathology 
• Decreased red blood cell counts, hematocrit and hemoglobin values in male animals 
• Increased alanine aminotransferase activities in male animals 
• Decreased total protein and albumin levels in both sexes 
• Increased triglyceride levels in both sexes 
• Increased inorganic phosphate levels in male animals 
• Increased globulin levels in females 
 
Pathology 
• Lower terminal body weight in male (significantly, -10%) and female animals (not 

significantly, -7%) 
• Increased absolute and relative liver weights in male and female animals  
• Randomly distributed coagulative necrosis of hepatocytes and multinucleated hepatocytes 

in male animals 
• Diffuse hepatocellular hypertrophy in male and female animals 
• Centrilobular fatty change in male and female animals 
• Reduced amount of secretory product in seminal vesicles accompanied by decreased 

organ weights 
• Advanced involution of X-zone in adrenal glands of female animals 
• Interstitial gland hyperplasia/hypertrophy in ovaries  
• Diffuse atrophy of the uterus 
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• Epithelial hypertrophy with mucification of the vagina 
 
 
Test group 3: 1000 ppm 
(149 mg/kg bw/d in males and 194 mg/kg bw/d in females) 
 
Clinical Examinations and Clinical Pathology 
• No treatment-related, adverse effects were observed. 
 
Pathology 
• Increased liver weights in male and female animals  
• Centrilobular hepatocellular hypertrophy accompanied by centrilobular fatty change in 

female animals 
• Advanced involution of X-zone in adrenal glands of female animals 
 
 
Test group 2: 500 ppm 
(79 mg/kg bw/d in males and 96 mg/kg bw/d in females) 
 
Clinical Examinations and Clinical Pathology 
• No treatment-related, adverse effects were observed. 
 
Pathology 
• Advanced involution of X-zone in adrenal glands of female animals 
 
 
Test group 1: 100 ppm 
(15 mg/kg bw/d in males and 22 mg/kg bw/d in females) 
 
Clinical Examinations, Clinical Pathology and Pathology 
• No treatment-related, adverse effects were observed. 
 
 
 
 
 

1.4. CONCLUSION 

The oral administration of BAS 850 H via the diet to male and female C57BL/6 J Ri mice over 
a period of 4 weeks caused test substance-related adverse signs of systemic toxicity at a 
concentration of 1000 ppm in male (about 149 mg/kg bw/d) and of 500 ppm and above in 
female (about 96 mg/kg bw/d) C57BL/6 J Ri mice. 
Therefore, under the conditions of the present study, the no observed adverse effect level 
(NOAEL) was 500 ppm in male (about 79 mg/kg bw/d) and 100 ppm (about 22 mg/kg bw/d) in 
female C57BL/6 J Ri mice. 
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2. INTRODUCTION 

2.1. OBJECTIVES 

The aim of the study was to assess the toxicological profile of BAS 850 H including the target 
organs and the “no observed adverse effect level” (NOAEL) after 4-week administration via 
the diet to male and female C57BL/6 J Ri mice. 
 
 

2.2. SELECTION OF DOSES/ CONCENTRATIONS 

At the request of the sponsor, the following concentrations in the diet were selected for the 
present study: 
 

1500 ppm as high concentration 

1000 ppm 
as mid concentrations 

  500 ppm 

  100 ppm as low concentration 
 
The oral route was selected since this was proven to be suitable for the detection of a 
toxicological hazard. 
 
 

2.3. TEST GUIDELINES 

The study was conducted according to the following test guidelines: 
 
• Commission Regulation (EC) No 440/2008 of 30 May 2008 laying down test methods 

pursuant to Regulation (EC) No 1907/2006 of the European Parliament and of the Council 
on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), Part 
B.7.: Repeated Dose (28 Days) Toxicity (Oral); Official Journal of the European Union, No. 
L 142. 

• OECD Guidelines for Testing of Chemicals; Method No. 407: Repeated Dose 28-day Oral 
Toxicity Study in Rodents; adopted 03 Oct 2008 

• U.S. EPA Health Effects Test Guidelines. OPPTS 870.3050; Jul 2000 
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2.4. STUDY DATES 

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

Dates Phase of study/ Examination Study day 

23 Jul 2011 Study initiation date: signature of study director  

17 Aug 2011 Experimental starting date: arrival of the animals and start of the 
acclimatization period -6 

22 Aug 2011 Randomization of the animals -1 

23 Aug 2011 Start of the administration period 0 

20 Sep 2011 Last weighing  28 

21 Sep 2011 Blood sampling and necropsy a) 29 

14 Aug 2017 Experimental completion date; draft report to QAU  
 
a) 

 
= 

 
Fasting period (withdrawal of food) of about 16 to 20 hours before blood sampling and necropsy 

 
 
 

2.5. RETENTION OF RECORDS 

GLP-relevant records and materials are archived at BASF SE 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 as well as 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 effective European Council Directive. 
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3. MATERIAL AND METHODS 

3.1. TEST ITEM 

The analyses of the test item (= test substance) was carried out at the Crop Protection - 
Ecology and Environmental Analytics of BASF SE, Speyerer Straße 2, 67117 Limburgerhof, 
Germany. 
 
Name of test substance: BAS 850 H 

CAS No. 1258836-72-4 

Test substance No.: 09/0343-9 

Batch No.: COD-001484 

Purity: 99.3% (tolerance ± 1.0%; study code 386120_4) 

Homogeneity: Given (study code 386120_4) 

Stability: Stable until 01 Jul 2013 (study code 415835_2) 

The stability of the test substance under storage conditions 
over the test period was guaranteed by the sponsor, and the 
sponsor holds this responsibility. 

The test facility is organizationally independent from the 
BASF SE sponsor division. 

ADDITIONAL TEST SUBSTANCE INFORMATION 

Synonym: Reg.No. 5654329 

Physical state/ color: Solid/ beige 

Storage conditions: Ambient (room temperature)  
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3.2. TEST SYSTEM 

Species: Mouse 

Strain: C57BL/6 J Rj 

Supplier: Raison sociale: JANVIER LABS 
Route des Chenês Secs – C.S. 4105 
Le Genest-St-Isle 
F-53941 ST Berthevin Cedex 

Sex: Males and females 

Age when supplied: 42 ± 1 days  

Age at the start of 
administration period: 

48 ± 1 days 

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 by 
the OECD and the EPA. 

Animal identification: Ear tattoo (animal number) 
 
 
 

3.3. HOUSING AND DIET 

The animals were housed together (5 animals per cage) in polycarbonate cages type M III 
(floor area about 800 cm2). Both with mesh wire tops, supplied by BECKER & Co., Castrop–
Rauxel, Germany. Dust-free wooden bedding was used in this study (the present supplier is 
documented in the raw data). Nest building material Nestlets NES 3600 (PLEXX b.v.; Elst, The 
Netherlands) were added for enrichment. The mice were accommodated in fully air-
conditioned rooms in which central air conditioning guaranteed a range of temperature of 20-
24 °C, a range of relative humidity of 30-70% and 15 air changes per hour. The day/night cycle 
was 12 hours (12 hours light from 06.00 h-18.00 h, 12 hours dark from 18.00 h-06.00 h). There 
were no or only minimal deviations from these limits.  
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 with water containing an appropriate disinfectant.  
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/ CONCENTRATIONS 

 
Males 

Test group Concentration 
(ppm) 

No. of 
animals Animal No. Cage No. 

0 0 5 1 – 5 1 

1 100 5 6 – 10 2 

2 500 5 11 – 15 3 

3 1000 5 16 – 20 4 

4 1500 5 21 – 25 5 

 
 
Females 

Test group Concentration 
(ppm) 

No. of 
animals Animal No. Cage No. 

0 0 5 26 – 30 6 

1 100 5 31 – 35 7 

2 500 5 36 – 40 8 

3 1000 5 41 – 45 9 

4 1500 5 46 – 50 10 

 
 
 

3.5. TEST SUBSTANCE PREPARATIONS AND PREPARATION FREQUENCY 

For each concentration, the test substance was weighted out and mixed with a small amount 
of food. In order to obtain the desired concentrations, these premixes were added to the 
corresponding amounts of food, depending on test group. Mixing was carried out for about 10 
minutes in a laboratory mixer. Details to the used mixers and to the mixing procedure are 
retained with the raw data. 
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3.6. ANALYSES 

3.6.1. Analyses of the test-substance preparations 

The analyses of the test-substance preparations were carried out at the Analytical Chemistry 
Laboratory of Experimental Toxicology and Ecology of BASF SE as a part of this study. The 
study was carried out in compliance with the Principles of Good Laboratory Practice. 
 
Homogeneity was verified in 3 samples in the highest and lowest concentration (was used as 
concentration control at the same time) at the beginning of the study; additional concentration 
control analyses were done in the mid concentration. The samples were taken from the specific 
food containers by staff of the Central Food Mixing unit (see PART III, Supplement).  
 
The stability of the test substance in the diet at room temperature for a period up to 34 days 
was demonstrated before the start of the administration period (see PART III, Supplement, 
project No. 01Y0343/09Y049).  
 
 

3.6.2. Analytical methods 

The methods used for analytical investigations of the test-substance preparations and plasma 
kinetics can be found in PART III (Supplement). 
 
 

3.6.3. Food analyses 

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

3.6.4. Drinking water analyses 

The drinking water is regularly assayed for chemical contaminants by the municipal authorities 
of Frankenthal and by the Environmental Analytics Water/Steam Monitoring Department of 
BASF SE as well as for the presence of microorganisms by a contract laboratory. 
 
 

3.6.5. Bedding and enrichment analyses 

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

Starting on day of arrival the animals were accustomed to the environmental conditions of the 
study for an adaptation period during which they received ground diet and drinking water ad 
libitum. Prior to the first detailed clinical observation, the animals were distributed according to 
weight among the individual test groups, separated by sex. The weight variation of the animals 
used did not exceed 20 percent of the mean weight of each sex. The list of randomization 
instructions was compiled with a computer. 
The test substance was administered daily for 28 days. Control animals received only the 
vehicle. All remaining animals were sacrificed after a fasting period (withdrawal of food) of at 
least 16 hours. 
 
 
 

3.8. CLINICAL EXAMINATIONS 

3.8.1. Mortality 

A check for moribund and dead animals was made twice daily on working days and once daily 
on Saturdays, Sundays and public holidays. If animals were in a moribund state, they were 
sacrificed and necropsied. 
 
 

3.8.2. Clinical observations 

All animals were checked daily for any clinically abnormal signs. Abnormalities and changes 
were documented for each animal. 
 
 

3.8.3. Detailed clinical observations 

Detailed clinical observations (DCO) were performed in all animals prior to the administration 
period and thereafter at weekly intervals. The findings were ranked according to the degree of 
severity, if applicable. The animals were transferred to a standard arena (50 × 37.5 cm with 
sides of 25 cm high). The following parameters were examined: 
 
1. Abnormal behavior during “handling” 
2. Fur 
3. Skin 
4. Posture 
5. Salivation 
6. Respiration 
7. Activity/ arousal level 
8. Tremors 
9. Convulsions 
10. Abnormal movements 
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11. Impairment of gait 
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 examination 
17. Pupil size 
 
 

3.8.4. Food consumption 

Food consumption was determined weekly and calculated as mean food consumption in grams 
per animal and day. 
 
 

3.8.5. Water consumption 

Drinking water consumption was determined on study days 7, 14, 21 and 28 and calculated as 
mean water consumption in grams per mouse and day. 
 
 

3.8.6. Body weight data 

Body weights were determined before the start of the administration period to randomize the 
animals. During the administration period, the body weights were determined on study day 0 
(start of administration period) and thereafter at weekly intervals. 
The difference between the body weight on the respective day of weighing and the body weight 
on study day 0 was calculated as body weight change. 
 
 

3.8.7. Intake of test substance 

The mean daily intake of test substance (group means) was calculated based upon individual 
values for body weight and mean food consumption per cage. 
 
FCx x C   
 = test substance intake for study day x 
   BWx   

 
BWx = body weight on study day x [g] 
FCx = mean daily food consumption on study day x [g] 
C = concentration in the diet on study day x [mg/kg] 
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3.8.8. 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 following table: 
 

Parameters Statistical test Markers in the 
tables 

References 

Body weight, 
body weight 
change 

A comparison of each group with the 
control group was performed using 
DUNNETT's test (two-sided) for the 
hypothesis of equal means. 

* for p ≤ 0.05 
**  for p ≤ 0.01 

DUNNETT, C.W. (1955): A 
multiple comparison procedure for 
comparing several treatments with 
a control. JASA, Vol. 50, 1096-
1121 
 
DUNNETT, C.W. (1964). New 
tables for multiple comparisons 
with a control. Biometrics, Vol. 20, 
482-491 
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3.9. CLINICAL PATHOLOGY 

In the morning blood was taken from the retro-bulbar venous plexus (for hematology) or after 
decapitation (for clinical chemistry) from fasted animals. The animals were anaesthetized using 
isoflurane (Isoba®, Essex GmbH, Munich, Germany). The blood sampling procedure and 
subsequent analysis of blood and serum samples were carried out in a randomized sequence. 
The assays of blood and serum parameters were performed under internal laboratory quality 
control conditions with reference controls to assure reliable test results. 
The results of clinical pathology examinations were expressed in International System (SI) 
units. 
The following examinations were carried out in 5 animals per test group and sex.  
 

3.9.1. Hematology 

The following parameters were determined in blood with EDTA-K3 as anticoagulant using a 
particle counter (Advia 120 model; Bayer, Fernwald, Germany): 
 
Parameters and methods: 
 

Parameter Unit Method References 
Leukocyte count 
(WBC) 

giga/L cytochemistry coupled with flow 
cytometry  

 

Erythrocyte count 
(RBC) 

tera/L flow cytometric laserlight 
scattering 

 

Hemoglobin 
(HGB) 

mmol/L cyanmethemoglobin method; 
according to ICSH 

 

Hematocrit 
(HCT) 

L/L calculation: 
MCV x erythrocytes 

 

Mean corpuscular 
volume 
(MCV) 

fL RBC/PLT method; mean of RBC 
volume distribution curve 
(histogram) 

 
Operator’s Guide for Advia 120 
System 

Mean corpuscular 
hemoglobin 
(MCH) 

fmol calculation: 
 
hemoglobin 
erythrocytes 

 

Mean corpuscular 
hemoglobin 
concentration 
(MCHC) 

mmol/L calculation: 
 
hemoglobin 
hematocrit 

 

Platelet count 
(PLT) 

giga/L flow cytometric laserlight 
scattering 

 

Differential blood 
count 

% and 
giga/L 

cytochemistry coupled with flow 
cytometry 

 

Reticulocytes % cytochemistry coupled with flow 
cytometry 
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Furthermore, blood smears were prepared and stained according to WRIGHT without being 
evaluated, because of non-ambiguous results of the differential blood cell counts measured 
by the automated instrument. (reference: Hematology: Principles and Procedures, 6th Edition, 
Brown AB, Lea & Febiger, Philadelphia, 1993, page 101). Only evaluated blood smears were 
archived. 
 
 

3.9.2. Clinical chemistry 

An automatic analyzer (Hitachi 917; Roche, Mannheim, Germany) was used to examine the 
clinicochemical parameters. 
 
Parameters and methods: 
 

Enzyme (systematic name and 
system number) 

Unit Method, wave-
length and 
measuring 
temperature 

References 

Alanine aminotransferase 
(ALT) 
(L-alanine: 2-oxoglutarate 
aminotransferase;  
EC 2.6.1.2.) 

µkat/L kinetic UV test, 
340 nm; 37°C 

Recommendations of the German 
Society for Clinical Chemistry: 
"Standardization of methods for 
determining enzyme activities in 
biological liquids". 

Aspartate aminotransferase 
(AST) 
(L-aspartate: 2-oxoglutarate 
aminotransferase;  
EC 2.6.1.1.) 

µkat/L kinetic UV test, 
340 nm; 37°C 

J. Clin. Chem. Clin. Biochem. 8, 658-660 
(1970); 
J. Clin. Chem. Clin. Biochem. 9, 464-465 
(1971); 
J. Clin. Chem. Clin. Biochem. 10, 182-
192 (1972) 

Alkaline phosphatase 
(ALP) 
(orthophosphoric acid monoester 
phosphohydrolase;  
EC 3.1.3.1.) 

µkat/L kinetic color test, 
415 nm, 37°C 

Roche working instructions 

γ-Glutamyltransferase  
(GGT) 
(γ -glutamyl) peptide: aminoacid-γ-
glutamyl-transferase;  
EC 2.3.2.2.) 

nkat/L kinetic color test, 
415 nm, 37°C 

Szasz, G. et al.,  
J. Clin. Chem. Clin. Biochem. 12, 228 
(1974) 
Roche working instructions 
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Blood 
Chemistry 
Parameter 

Unit Method References 

Sodium 
(NA) 

mmol/L   

Potassium 
(K) 

mmol/L ion selective electrodes (ISE) Hitachi 917 - working instructions 

Chloride 
(CL) 

mmol/L   

Inorganic 
phosphate 
(INP) 

mmol/L molybdate reaction Henry, R.J. in: "Clinical Chemistry", Harper and 
Row Publishers, New York (1974); Roche 
working instructions 

Calcium 
(CA) 

mmol/L o-cresolphthalein complex 
without deproteinization 

Ray Sarkar, B.C. and Chauhan, U.P.S., Anal. 
Biochem. 20, 155 (1967); Roche working 
instructions 

Urea 
(UREA) 

mmol/L enzymatic determination with the 
urease/ glutamate dehydro-
genase method 

Neumann, U. and Ziegenhorn, J.: XVI, Nordiska 
kongressen for klinisk kemi och klinisk fysiologi 
1977, Oulu, Finland; Roche working instructions 

Creatinine 
(CREA) 

µmol/L kinetic Jaffé method without 
deproteinization 

Bartels, H. et al., Clin. Chim. Acta 37, 193 
(1972); Roche working instructions 

Glucose 
(GLUC) 

mmol/L hexokinase/glucose-6-phosphate 
dehydrogenase method 

Schmidt, F.H., Klin. Wschr. 39, 1244-1247 
(1961); Roche working instructions 

Total bilirubin 
(TBIL) 

µmol/L DPD method Wahlefeld, A.W. et al., Scand. J. Clin. Lab. 
Invest. 29, Suppl. 126 (1972) Abstract 11.12; 
Roche working instructions 

Total protein 
(TPROT) 

g/L biuret method Weichselbaum, T.E., Amer. J. Clin. Path. 10, 40 
(1946); Roche working instructions 

Albumin 
(ALB) 

g/L bromocresol green method Doumas et al., Clin. Chim. Acta 31, 87 (1971); 
Roche working instructions 

Globulins 
(GLOB) 

g/L difference between total protein 
and albumin 

 

Triglycerides 
(TRIG) 

mmol/L enzymatic color test with lipase 
esterase/ glycerokinase/ glycerol-
3-phosphate oxidase/4-amino-
phenazone 

mod. method by Wahlefeld, A.W., in "Methoden 
der enzymatischen Analyse" [Methods of 
enzymatic analysis] (Bergmeyer, H.U., ed.) 
Vol. II, 3rd ed., Verlag Chemie Weinheim, 
GERMANY, pp. 1878-1882 (1974); 
Roche working instructions 

Cholesterol 
(CHOL) 

mmol/L enzymatic determination with 
cholesterol esterase/ cholesterol 
oxidase/4-amino-phenazone 
(CHOD-PAP method) 

Siedel, J. et al., J. Clin. Chem. Clin. Biochem. 
19, 838 (1981); Roche working instructions 

Magnesium 
(MG) 

mmol/L xylidylblue method Mann, C.K. and Yoe, J.H., Anal. Chem. 28, 202-
205 (1956) 
Bohnon, C., Clin. Chim. Acta 7, 811-817 (1962) 

Bile acids 
(TBA) 

µmol/L enzymatic colorimetric 
determination with 3α-hydroxy-
steroid dehydrogenase and NAD 

Agape, V. et al., Minerva Dietol Gastroenterol, 
35, 159 – 164 (1989); Randox working 
instruction 
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3.9.3. Statistics of clinical pathology 

Means, medians and standard deviations of each test group were calculated for several 
parameters (see tables). 
 
Further statistical analyses were performed according to following tables: 
 

Parameter Statistical test Markers in the 
tables 

References 

Clinical 
pathology 
parameters 

Non-parametric one-way analysis using 
KRUSKAL-WALLIS test (two-sided). If the 
resulting p-value was equal or less than 
0.05, a pairwise comparison of each dose 
group with the control group was 
performed using Wilcoxon-test (two-
sided) for the equal medians. 

* for p ≤ 0.05 
**  for p ≤ 0.01 

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

3.10.1. Necropsy 

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

3.10.2. Organ weights 

The following weights were determined in all animals sacrificed on schedule: 
 
1. Anesthetized animals 
2. Adrenal glands 
3. Brain 
4. Epididymides 
5. Heart 
6. Kidneys 
7. Liver 
8. Ovaries 
9. Prostate 
10. Seminal vesicles with coagulating glands 
11. Spleen 
12. Testes 
13. Thymus 
14. Uterus with cervix 
 
 

3.10.3. Organ/tissue fixation 

The following organs or tissues were fixed in 4% formaldehyde solution or in modified 
Davidson’s solution: 
 
1. All gross lesions 
2. Adrenal glands 
3. Aorta 
4. Bone marrow (femur) 
5. Brain 
6. Cecum 
7. Cervix 
8. Coagulating glands 
9. Colon 
10. Duodenum 
11. Epididymides (modified Davidson’s solution) 
12. Esophagus 
13. Extraorbital lacrimal glands 
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14. Eyes with optic nerve (modified Davidson’s solution) 
15. Femur with knee joint 
16. Gall bladder 
17. Harderian glands 
18. Heart 
19. Ileum 
20. Jejunum (with Peyer’s patches) 
21. Kidneys 
22. Larynx 
23. Liver 
24. Lung 
25. Lymph nodes (mesenteric and axillary lymph nodes) 
26. Mammary gland (male and female) 
27. Nose (nasal cavity) 
28. Ovaries 
29. Oviducts 
30. Pancreas 
31. Parathyroid glands 
32. Pharynx 
33. Pituitary gland 
34. Prostate 
35. Rectum 
36. Salivary glands (mandibular and sublingual glands) 
37. Sciatic nerve 
38. Seminal vesicles 
39. Skeletal muscle 
40. Skin 
41. Spinal cord (cervical, thoracic and lumbar cord) 
42. Spleen 
43. Sternum with marrow 
44. Stomach (forestomach and glandular stomach) 
45. Testes (modified Davidson’s solution) 
46. Thymus 
47. Thyroid glands 
48. Trachea 
49. Urinary bladder 
50. Uterus 
51. Vagina 
 
From the liver, each one slice of the Lobus dexter medialis and of the Lobus sinister lateralis 
was fixed in Carnoy’s solution and embedded in paraplast. 
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3.10.4. Histopathology 

Fixation was followed by histotechnical processing, examination by light microscopy and 
assessment of findings according to the table below: 
 

Organs Test group 
0 1 2 3 4 

1. All gross lesions A2 A2 A2 A2 A2 
2. Adrenal glands A1 A3 A3 A3 A1 
3. Bone marrow (femur) A1    A1 
4. Brain A1    A1 
5. Cecum A1    A1 
6. Cervix A1 A3 A3 A3 A1 
7. Coagulating glands A1    A1 
8. Colon A1    A1 
9. Duodenum A1    A1 
10. Epididymides A1    A1 
11. Eyes with optic nerve A1    A1 
12. Heart A1    A1 
13. Ileum A1    A1 
14. Jejunum A1    A1 
15. Kidneys A1 A1 A1 A1 A1 
16. Liver  A1 A1 A1 A1 A1 
17. Lung A1    A1 
18. Lymph nodes 

(mesenteric and axillary 
lymph nodes) 

A1    A1 

19. Ovaries A1 A3 A3 A3 A1 
20. Peyer’s patches A1    A1 
21. Pituitary gland A1    A1 
22. Prostate A1    A1 
23. Rectum A1    A1 
24. Sciatic nerve A1    A1 
25. Seminal vesicles A1 A4 A4 A4 A1 
26. Skeletal muscle A1    A1 
27. Spinal cord (cervical, 

thoracic and lumbar 
cord) 

A1    A1 

28. Spleen A1 A3 A3 A3 A1 
29. Sternum with marrow A1    A1 
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Organs Test group 
0 1 2 3 4 

30. Stomach (forestomach 
and glandular stomach) 

A1    A1 

31. Testes A1    A1 
32. Thymus A1 A4 A4 A4 A1 
33. Thyroid glands A1    A1 
34. Trachea A1    A1 
35. Urinary bladder A1    A1 
36. Uterus A1 A3 A3 A3 A1 
37. Vagina A1 A3 A3 A3 A1 

A = Hematoxylin-eosin stain 
1 = All animals/test group 
2 = All animals affected/test group 
3 = All female animals/test group 
4 = All male animals/test group 
 
The immunorelevant organs and tissues were evaluated according to the following 
parameters: 
 
Thymus: 
• Increased/decreased grade of cortico-medullar ratio (related only to area) 
• Increase of starry sky cells 
• Changes of cellular density in the cortex 
• Changes of cellular density in the medulla 
 
Spleen: 
• Changes of the cellularity of PALS (periarteriolar lymphoid sheath), lymphoid follicles, 

marginal zone, red pulp 
• Altered cellular composition of follicles 
• Altered number of germinal centers 
 
Lymph nodes (mesenteric and axillary lymph nodes): 
• Changes in the cellularity of follicles, interfollicular area, paracortical area, medulla 
• Altered cellular composition of paracortex 
• Altered number of germinal centers 
• Hyperplasia of high endothelial venules 
 
Peyer's patches (of the jejunum): 
• Changes of the cellularity of follicles (including mantle zone and germinal centers) 
• Changes of the cellularity of interfollicular area 
 
Bone marrow: 
• Changes of the cellularity 
• Changes of the myeloid/erythroid ratio 
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Whenever the histopathologic evaluation of the immunorelevant organs and tissues did not 
reveal a morphologic alteration of these items and/or whenever no other pathologic finding 
was noted, these organs were diagnosed as "no abnormalities detected”. 
 
Special attention was given for the synchrony of the morphology of the estrous cycle in ovaries, 
uterus, cervix, and vagina. 
 
A correlation between gross lesions and histopathological findings was attempted. 
 
 

3.10.5. Statistics of pathology 

Means and standard deviations were calculated. In addition, the following statistical analyses 
were carried out: 
 

Parameter Statistical test Markers in the 
tables 

References 

Weight 
parameters 

Non-parametric one-way analysis 
using KRUSKAL-WALLIS test 
(two-sided). If the resulting p-
value was equal or less than 0.05, 
a pairwise comparison of each 
dose group with the control group 
was performed using 
WILCOXON-test (two-sided) for 
the equal medians. 

* for p ≤ 0.05 
**  for p ≤ 0.01 

HETTMANNSPERGER, T.P. (1984): 
Statistical Inference based on Ranks, 
John Wiley & Sons New York, 132-140. 
International Mathematical and Statistical 
Libraries, Inc., 2500 Park West Tower 
One, Houston, Texas 77042-3020, USA, 
nakl-1 - nakl-3 
 
MILLER, R.G. (1981): Simultaneous 
Statistical Inference, Springer-Verlag 
New York Inc., 165-167 
 
NIJENHUIS, A. and S.W. WILF (1978): 
Combinatorial Algorithms, Academic 
Press, New York, 32-33 
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4. RESULTS 

Throughout the chapter "results", 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. Stability analyses 

The stability of the test substance in the diet at room temperature over a period of up to 34 
days was proven before the start of the administration period (BASF project No.: 
01Y0343/09Y049; PART III, Supplement). 
 
 

4.1.2. Homogeneity control analyses 

Considering the low relative standard deviation in the homogeneity analysis, it can be 
concluded that BAS 850 H was distributed homogeneously in ground Kliba maintenance diet 
mouse/rat “GLP” meal. 
 
 

4.1.3. Concentration control analyses 

The determined mean values and single values of BAS 850 H in ground Kliba maintenance 
diet mouse/rat “GLP” meal were found to be in the range of 93.7-104.0% of the nominal 
concentrations. These results demonstrated the correctness of the concentrations of BAS 850 
H in ground Kliba maintenance diet mouse/rat “GLP” meal (see PART III, Supplement). 
 
 

4.1.4. 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 
09 May 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 SE. 
 
 

4.1.5. Drinking water analyses 

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

On the basis of the analytical findings the bedding and the enrichment were found to be 
suitable. Levels given in Lab. Animal, Nov-Dec 1979, pp. 24-34, 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 SE. 
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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 
(Tables IA 1 – IA 2) 

 
No animal died prematurely in the present study. 
 
 

4.2.2. Clinical observations 
(Tables IA 1 – IA 2) 

 
No treatment-related findings were observed in male and female animals of test groups 1 to 3 
(100, 500 and 1000 ppm). 
 
In test group 4 (1500 ppm), male animal No. 24 showed high-stepping gait from study day 21 
until sacrifice. No other treatment-related findings were observed in male animals of this test 
group. 
Female animal Nos. 46 and 47 showed apathy from study day 6 until study day 12. Poor 
general condition was observed in animal Nos. 46 and 47 from study day 6 until study day 20 
as well as in female animal No. 48 from study day 7 until study day 13. High stepping gait was 
observed in animal Nos. 46 and 48 from study day 7 onwards as well as in female animal No. 
47 from study day 10 onwards. In addition, female animal No. 46 showed hunched posture 
from study day 6 until study day 13 and semi-closed eyelids from study day 10 until study day 
13. No other treatment-related findings were observed in female animals of this test group. 
 
 

4.2.3. Food consumption 
(Tables IA 3 – IA 4) 

 
No treatment-related findings were observed in male and female animals of test groups 1 to 3 
(100, 500 and 1000 ppm). 
 
Food consumption was reduced in male and in female animals of test group 4 (1500 ppm) over 
the entire study period with a maximum of -16% in male animals on study day 28 and of -25 % 
in female animals on study day 7. In male animals of test group 3 (1000 ppm) food consumption 
was reduced between study days 0 and 7 by -14%. However, no deviations to the control 
values occurred during the rest of the treatment period. Thus, this deviation was regarded to 
be incidental. 
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4.2.4. Water consumption 
(Tables IA 5 – IA 6) 

 
No treatment-related findings were observed in male and female animals of test groups 1 to 3 
(100, 500 and 1000 ppm). 
 
Water consumption was reduced in male and in female animals of test group 4 (1500 ppm) 
over the entire study period with a maximum by -33% in male animals on study day 28 and of 
-47% in female animals on study day 7. 
 
 

4.2.5. Body weight data 
(Tables IA 7 – IA 10; figures 4.2.5.1. and 4.2.5.2.) 

 
No relevant changes in mean body weight or in body weight change values were observed in 
male and female animals of test groups 1 to 3 (100 ppm, 500 ppm and 1000 ppm) over the 
entire administration period. 
 
In test group 4 (1500 ppm), body weight loss was observed in male animals on study days 14 
and 28 and in female animals on study day 7. Mean body weights were significantly decreased 
in male animals from study day 14 onwards with a maximum of -13% on study day 28. In 
female animals mean body weights were significantly decreased from study day 7 until study 
day 21 with a maximum of -10% on study day 7. 
Body weight change values were significantly lower in male animals from study day 14 
onwards with a maximum of -123% on study day 14. In female animals, body weight change 
values were significantly decreased during the entire study period with a maximum of -153% 
on study day 7. 
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Figure 4.2.5.1.: Mean body weights of male animals  
 

 
 
 
 
Figure 4.2.5.2.: Mean body weights of female animals 
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4.2.6. Intake of test substance 
(Tables IA 11 - IA 12) 

 
The mean daily test substance intake in mg/kg body weight/day (mg/kg bw/d) over the entire 
study period was calculated and is shown in the following table: 
 

Test group Concentration in the diet 
(ppm) 

Mean daily test-substance intake 
(mg/kg bw/d) 

Males Females 
1 100 15 22 
2 500 79 96 
3 1000 149 194 
4 1500 224 261 
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4.3. CLINICAL PATHOLOGY 

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

4.3.1. Hematology 
(Tables IB 1 – IB 2 Red blood cell parameters) 
(Tables IB 3 – IB 4 White blood cell parameters) 

 
At the end of the study, in males of test group 4 (1500 ppm) red blood cell (RBC) counts, 
hemoglobin as well as hematocrit values were decreased, the two latter parameters not 
statistically significant. 
In females of test group 4 (1500 ppm) the calculated red blood cell parameter mean 
corpuscular volume (MCV) was lower compared to controls. In these animals, no measured 
red blood cell parameter (RBC, hematocrit, hemoglobin) was changed. Therefore, the 
decrease of MCV was regarded as incidental and not treatment-related. 
 
In males of test group 2 (500 ppm) relative lymphocyte counts were increased and in females 
of test group 1 (100 ppm) relative lymphocyte counts were higher and relative neutrophil counts 
were lower compared to controls. All these parameters were not changed dose-dependently 
and, therefore, the changes were regarded as incidental and not treatment-related. 
 
 

4.3.2. Clinical chemistry 
(Tables IB 5 – IB 6 Enzymes) 
(Tables IB 7 – IB 8 Substrates) 
(Tables IB 9 – IB 10 Electrolytes + minerals) 

 
After 4 weeks of administration, in males of test groups 1 and 3 (100 and 1000 ppm) alanine 
aminotransferase (ALT) activities were decreased, but in males of test group 4 (1500 ppm) the 
values were increased. The ALT decrease was not dose-dependent and, therefore, it was 
regarded as incidental and not treatment-related. In contrast, the ALT increase in males of test 
group 4 was regarded as adverse. 
 
In males of test group 4 (1500 ppm) total protein and albumin levels were decreased and 
triglyceride and inorganic phosphate levels were increased. In females of the same test group 
total protein (not statistically significant) and albumin levels were lower, but globulin and 
triglyceride (not statistically significant) levels were higher compared to controls. 
 
In males of test group 1 (100 ppm) chloride levels were lower and calcium levels were higher 
compared to control. These values were not changed dose-dependently and, therefore, these 
alterations were regarded as incidental and not treatment-related. 
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4.4. PATHOLOGY 

Summary tables of the results can be found in the Part C of PART I; individual tables can be 
found in Part C of PART II. Abbreviations and histopathological grading used in pathology 
report and tables can be found in the appendix. 
 

4.4.1. Weight parameters 
(Tables IC-1 – IC-8) 

 
Absolute weights 
When compared to control group 0 (set to 100%), the mean absolute weights of following 
organs were significantly increased or decreased (printed in bold): 
 

 Male animals Female animals 
Test group 
(ppm) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

Terminal body 
weight 105% 103% 106%* 90%* 100% 100% 102% 93% 

Liver 98% 111%** 129%** 115% 94% 103% 122%** 126%** 
Seminal vesicles 102% 110% 108% 60%*     
Spleen     103% 98% 103% 69%* 
Thymus 125%* 118%* 121% 68%     

*: p ≤ 0.05; **: p ≤ 0.01 
 
All other mean absolute weight parameters did not show significant differences when 
compared to the control group 0. 
 
Relative organ weights 
When compared to control group 0 (set to 100%), the mean relative weights of following organs 
were significantly increased or decreased (printed in bold): 
 
 Male animals Female animals 
Test group  
(ppm) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

Liver 93%* 107%** 122%** 127%** 93% 103% 120%** 135%** 
Brain 95% 98% 94%* 107%     
Kidneys 93%* 99% 97% 109%     
Seminal vesicles 97% 107% 102% 65%*     
Spleen     102% 98% 101% 75%* 
Thymus 119%* 115% 115% 74%     

*: p ≤ 0.05; **: p ≤ 0.01 
 
All other mean relative weight parameters did not show significant differences when compared 
to the control group 0. 
 
The decreased terminal body weights of male (significantly, -10%) and female animals (not 
significantly, -7%) of test group 4 (1500 ppm) were considered to be related to treatment. 
 
Increased absolute liver weights in male animals of test groups 2 and 3 (significant) as well as 
test group 4 (not significant) and in female animals of test groups 3 and 4, and significantly 
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increased relative liver weights in male animals of test groups 2 to 4 and in female animals of 
test groups 3 and 4 were regarded as treatment-related.  
The significantly decreased relative liver weight in group 1 (100 ppm) males was considered 
not to be treatment-related and was regarded as an incidental finding. 
 
The significantly decreased absolute and relative weights of seminal vesicles in test group 4 
(1500 ppm) males were considered to be treatment-related. 
 
The significantly decreased absolute and relative weights of spleens in female animals of test 
group 4 (1500 ppm) were regarded as a secondary effect due to the decreased terminal body 
weight. There were no histopathological findings which would explain the decreased organ 
weights. 
 
The significantly increased absolute (test groups 1 and 2; 100, 500 ppm) and relative (test 
group 1; 100 ppm) thymus weights in male animals were also interpreted to be incidental in 
origin, since there were no correlating histopathological findings, there was no dose-response 
relationship. In addition, the weight changes in test groups 1 and 2 (100 and 500 ppm) were 
within the range of historical control data (see PART III, Supplement).  
 
The significantly decreased relative brain weight in test group 3 males (1000 ppm) was related 
to the slightly, but significantly increased terminal body weight in these animals. 
 
The significantly decreased relative weight of kidneys in test group 1 (100 ppm) males was 
considered to be incidental, since there was neither a dose-response relationship nor a 
correlating histopathological finding. 
 
 

4.4.2. Gross lesions 
(Table IC-9) 

 
Macroscopically observed findings occurred only singly. They were considered to be 
incidental. 
 
 

4.4.3. Histopathology 
(Tables IC-10 – IC-14) 

 
Liver 
The liver of male animals in test group 4 (1500 ppm) showed a randomly distributed 
coagulative necrosis of hepatocytes and increased numbers of multinucleated hepatocytes. 
Additionally, either a minimal (grade 1) to mild (grade 2) centrilobular hypertrophy was 
observed in males test groups 1-3 (100, 500, 1000 ppm) and in females of test group 3 or a 
minimal to mild diffuse hypertrophy was observed in males and females of test group 4. 
 
The livers of male animals in test groups 1 to 4 (100, 500, 1000 and 1500 ppm) and of female 
animals in test groups 2 to 4 (500, 1000, 1500 ppm) showed a reduction of small, clear, sharply 
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demarcated cytoplasmic vacuoles, which probably represented lipid droplets. In contrast, male 
animals of test group 4 and female animals of test groups 3 and 4 showed a minimal (grade 
1) to moderate (grade 3) cytoplasmic macrovesicular vacuolar changes of zone 3 hepatocytes. 
These vacuoles were as well sharply demarcated and of clear appearance and were, 
therefore, interpreted to be a fatty change. Detailed data are shown in the table below: 
 

Liver Male animals Female animals 
Test group  
(ppm) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

No. of animals 5 5 5 5 5 5 5 5 
Necrosis, coag., 
randomly 

   2     

• Grade 1    1     
• Grade 3    1     

Multinucl. 
Hepatocytes, 
increased 

   3     

• Grade 1    2     
• Grade 2    1     

Hypertrophy, 
centrilobular 

2 1 5    5  

• Grade 1 2 1 1    4  
• Grade 2   4    1  

Hypertrophy, diffuse    5    5 
• Grade 1        3 
• Grade 2    5    2 

Vacuolar change 
reduced 

2 1 4 4  3 3 5 

• Grade 1 2 1 1 2  3 1 4 
• Grade 2   3 2   2 1 

Vacuolar change, 
macrovesicular, 
centrilobular 

   2   4 5 

• Grade 1    2   4  
• Grade 2        3 
• Grade 3        2 

 
The increased numbers of multinucleated hepatocytes in male animals of test group 4 (1500 
ppm), the centrilobular and diffuse hypertrophy of hepatocytes in male animals of groups 1 to 
4 (100, 500, 1000 and 1500 ppm) and female animals of test groups 3 and 4, the reduced 
vacuolar change in male animals of test groups 1 to 4 and female animals of test groups 2 to 
4, and the macrovesicular vacuolar change of centrilobular hepatocytes in test group 4 males 
and test groups 3 and 4 females were regarded to be treatment-related. 
The randomly distributed coagulative necrosis of hepatocytes in 2 of 5 males in test group 4 
was as well considered to be treatment-related, although a clear association to a specific 
hepatic zone was not observed. 
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Kidneys 
Kidneys of male animals of test groups 2 to 4 (500, 1000 and 1500 ppm) and of female animals 
of test groups 1 to 4 (100, 500, 1000 and 1500 ppm) showed a minimally (grade 1) to mildly 
(grade 2) increased cytoplasmic vacuolation of proximal tubular epithelial cells. Detailed data 
are shown in the table below: 
 

Kidneys Male animals Female animals 
Test group  
(ppm) 

0 
(0) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

0 
(0) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

No. of animals 5 5 5 5 5 5 5 5 5 5 
Vacuolation 
increased 

1 0 2 1 5 1 1 1 2 5 

• Grade 1 1  2 1 1 1 1 1 2 2 
• Grade 2     4     3 

 
The occurrence of more cytoplasmic vacuoles in proximal tubular epithelial cells in male and 
female animals of test group 4 was considered to be treatment-related. 
Since the increase in cytoplasmic vacuoles in males of test groups 2 and 3 and in females of 
test groups 1 to 3 was only minimal, there were only 1 or 2 animals affected and one male and 
one female animal of the control group (0 ppm) also showed an increased vacuolation of 
proximal tubular epithelial cells, the findings in animals of test groups 1 to 3 were regarded as 
spontaneous and not treatment-related. 
 
 
Seminal vesicles 
Seminal vesicles in 2 of 5 male animals of test group 4 (1500 ppm) showed a minimally (grade 
1) to moderately (grade 3) reduced amount of secretory product (see table below). 
 

Seminal vesicles Male animals 
Test group  
(ppm) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

No. of animals 5 5 5 5 
Reduced content    2 

• Grade 1    1 
• Grade 3    1 

 
The reduced amount of secretory product in seminal vesicles was considered to be treatment-
related. 
 
 
Adrenal glands 
Adrenal glands of female animals of test groups 2 to 4 (500, 1000 and 1500 ppm) showed an 
advanced involution of the X-zone in comparison to control animals. The X-zone is located at 
the junction of the cortex and medulla, is unique to the mouse and appears a few days after 
birth. In female animals, it reaches a maximum at about 9 weeks and regresses gradually in 
virgins.  
The advanced involution was characterized by an extensive reduction in width or a complete 
loss of the X-zone, whereas all control animals still showed a marked X-zone. Detailed data 
are shown in the table below: 
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Adrenal glands Female animals 
Test group  
(ppm) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

No. of animals 5 5 5 5 
Advanced involution 
X-zone 

 1 3 4 

• Grade 1  1 2 2 
• Grade 2   1 2 

 
The advanced involution of the X-zone in adrenal glands was considered to be treatment-
related. 
 
 
Female reproductive organs (ovaries, uterus, vagina) 
The ovaries of group 4 (1500 ppm) females showed a minimal (grade 1) to moderate (grade 
3) hyperplasia and hypertrophy of interstitial cells that was characterized by an increased size 
and amount of interstitial stromal cells with large amounts of a finely vacuolated cytoplasm. 
The uterus of 2 females in test group 4 (1500 ppm) was minimally to moderately atrophic which 
was characterized by a reduced overall size and a densely-packed stroma with thinned smooth 
muscle layers. 
The vagina of 2 females in test group 4 (1500 ppm) showed a moderate epithelial hypertrophy 
with mucification. In both animals affected, it was not possible to determine the exact stage. 
The vaginal epithelium showed 4 to 6 layers. Epithelial cells of the upper layers were of 
increased size and showed large, intracytoplasmic, mucus-filled vacuoles. The epithelial 
surface was covered by a secretory product composed of mucus admixed with neutrophils and 
sloughed cornified keratinocytes. 
Details of incidence and severity of all lesions are shown in the tables below. 
 

 Female animals 
Test group  
(ppm) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

No. of animals 5 5 5 5 
Ovaries: 
Hyperplasia/hypertrophy 
interstitial cells 

   4 

• Grade 1    1 
• Grade 2    2 
• Grade 3    1 

Uterus: 
Atrophy, diffuse 

   2 

• Grade 1    1 
• Grade 3    1 

Vagina: 
Epithelial hypertrophy with 
mucification 

   2 

• Grade 3    2 
 
The interstitial cell hyperplasia and hypertrophy in ovaries, the diffuse atrophy in the uterus 
and the epithelial hypertrophy with mucification in the vagina were considered to be treatment-
related. 
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Spleen 
Female animals of all treatment groups showed an extramedullary hematopoiesis in the 
spleen, which was mainly characterized by the presence of erythropoietic precursor cells. The 
incidence and severity of extramedullary erythropoiesis was minimally decreased in group 4 
(1500 ppm) animals, but since there was no dose-response-relationship, this finding was 
regarded not to be treatment-related. 
 

Spleen Female animals 
Test group  
(ppm) 

0 
(0) 

1  
(100) 

2 
(500) 

3 
(1000) 

4 
(1500) 

No. of animals 5 5 5 5 5 
Hematopoiesis 
extramedullar 4 4 5 5 3 

• Grade 1 1 2 1  3 
• Grade 2 2 1 3 4  
• Grade 3 1 1 1 1  

 
 
Thymus 
The thymus of 2 of 5 male animals and 1 of 5 female animals of test group 4 (1500 ppm) 
showed a diffuse atrophy. Thymic atrophy in male animals was considered to be related to the 
significantly decreased body weight in these animals and not directly related to the test 
substance administration. Also, there were no corresponding significant weight changes. The 
thymic atrophy in one female animal of test group 4 was considered to be incidental. 
 
 
All other findings occurred either individually or were biologically equally distributed over the 
control group and the treatment groups. They were considered to be incidental or spontaneous 
in origin and without any relation to treatment.  
In the nervous system, there were no histopathological findings which could explain the 
observed neurotoxicity in high-dose animals.  
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5. DISCUSSION 

BAS 850 H was administered via the diet to groups consisting of 5 male and 5 female C57BL/6 
J Rj mice at concentrations of 0 (test group 0), 100 (test group 1), 500 (test group 2), 1000 
(test group 3) and 1500 ppm (test group 4) over a period of 4 weeks. 
 
Regarding clinical examinations, the oral administration of BAS 850 H via the diet caused signs 
of general systemic toxicity in male and female C57BL/6 J Rj mice of test groups 04 (1500 
ppm). Clinical observations, decreased food and water consumptions the temporarily observed 
body weight loss were indication for the toxic potential of the test substance. 
No clinical changes were observed for male and female animals of test groups 1-3 (100, 500 
and 1000 ppm). 
 
Regarding clinical pathology, in males of test group 4 (1500 ppm) decreased red blood cell 
parameters, i.e. RBC, hematocrit and hemoglobin, indicated an anemia. Higher ALT activities 
in these animals were due to a slight liver cell membrane degradation, and decreased total 
protein and albumin values were most probably the consequence of a dysregulation of the liver 
cell metabolism. Females of the same test group seemed to be less sensitive. In these mice, 
total protein and albumin levels were decreased, but globulin and triglyceride concentrations 
were increased.  
 
Regarding pathology, target organs were liver and kidneys in male and female animals. 
Additional target organs in males included the seminal vesicles, and in female animals, the 
ovaries, uterus, vagina and adrenal glands. 
 
Livers of test group 4 males (1500 ppm) showed increased amounts of multinucleated 
hepatocytes. The increased numbers of multinucleated hepatocytes were indicative of 
hepatocellular hyperplasia and therefore, regarded to be treatment-related and adverse. 
Additionally, the livers in male animals of groups 1 to 4 (100, 500, 1000 and 1500 ppm) and 
female animals of test groups 3 and 4 showed a minimal centrilobular or diffuse hypertrophy. 
Histopathological findings correlated with increased liver weights in males of test groups 2 to 
4 and in females of test groups 3 and 4. 
According to Maronpot et al. (2010), hepatic effects which are considered adverse include 
histological evidence of fatty change and hepatocellular degeneration and necrosis, as well as 
abnormal clinical chemistry parameters. 
Hepatocellular hypertrophy accompanied by abnormal clinical chemistry parameters and a 
fatty change of zone 3 hepatocytes in males of test group 4 (1500 ppm) and hepatocellular 
hypertrophy accompanied by fatty change of zone 3 hepatocytes in females of test groups 3 
and 4 (1000 and 1500 ppm) were considered to be adverse. The increased liver weights in 
males of test group 3, which were accompanied by a minimal to slight centrilobular hypertrophy 
were regarded as treatment-related and adverse, due to the considerable weight increase 
(+29% absolute, +22% relative). Findings in male animals of test groups 1 and 2 (100, 500 
ppm) were considered to be adaptive. 
Furthermore, in livers of 2 of 5 males in test group 4 (1500 ppm), a randomly distributed 
coagulative necrosis of hepatocytes was observed. Although a clear association to a specific 
hepatic zone was not observed, this finding was assumed to be treatment-related and adverse. 
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The minimally to mildly reduced vacuolar change in males of test groups 1 to 4 (100, 500, 1000 
and 1500 ppm) and in females of test groups 2 to 4 (500, 1000 and 1500 ppm) was regarded 
to be treatment-related but non-adverse. 
 
Kidneys of male and female animals of test group 4 (1500 ppm) showed a minimal to mild 
increase in cytoplasmic vacuolation of proximal tubular epithelial cells in comparison to control 
animals. This finding was considered to be treatment-related but non-adverse. 
 
Seminal vesicles of test group 4 (1500 ppm) males showed a reduced amount of secretory 
product that correlated to decreased absolute and relative weights. The decreased filling of 
seminal vesicles was considered to be treatment-related and adverse. 
 
For the adrenal glands, the finding of advanced involution of the X-zone in female mice of test 
groups 2 to 4 (500, 1000 and 1500 ppm) was regarded to be a treatment-related and adverse 
effect. 
 
Female animals of test group 4 (1500 ppm) showed a hyperplasia/hypertrophy of interstitial 
stromal cells in ovaries, a diffuse atrophy of the uterus and an epithelial hypertrophy with 
mucification in the vagina. Hyperplasia/hypertrophy of interstitial cells in ovaries might be a 
first sign of ovarian atrophy (OECD, 2009). 
Findings in ovaries, uteri and vagina were indicative of a dysregulation of the estrus cycle. 
Therefore, they were interpreted as treatment-related, adverse effects.  
 
 
 
 
 

6. CONCLUSION 

The oral administration of BAS 850 H via the diet to male and female C57BL/6 J Ri mice over 
a period of 4 weeks caused test substance-related adverse signs of systemic toxicity at a 
concentration of 1000 ppm in male (about 149 mg/kg bw/d) and of 500 ppm and above in 
female (about 96 mg/kg bw/d) C57BL/6 J Ri mice. 
Therefore, under the conditions of the present study, the no observed adverse effect level 
(NOAEL) was 500 ppm in male (about 79 mg/kg bw/d) and 100 ppm (about 22 mg/kg bw/d) in 
female C57BL/6 J Ri mice. 
 

Page 50 of 237

  Report; Project No.: 31C0343/09S078

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

header (1.00), 96948dc9-b092-4d67-8f6b-a6ba62ff4615logo (1.00), 9846e34f-8161-46db-9bc4-74a13f9c893c

footer (1.00), d7fca85b-bb58-4bbe-92f9-30992f4ece1b

page_number (1.00), 147a4c7a-e676-4b9b-9e8e-b651025ace55

text_block (1.00), 82c7688b-fe41-4856-b339-5238fac53ee4

text_block (1.00), 634fd2ba-e261-4c7e-b2a9-121e91142db7

text_block (0.99), c045b1e7-1da1-4745-988e-0cafa5e875b3

text_block (0.96), 27ced7d2-2aeb-459d-b0c1-c0d9e1cadc08

heading_3 (0.56), d725cf1b-9b8c-4735-9ebe-433d4ffd75e5

heading_2 (0.37), 2477cbce-69f6-4f49-81e9-b61d5ba3cbe1



7. REFERENCES 

1. ECETOC Technical Report No 85 (2002) Recognition of, and Differentiation between 
Adverse and Non-adverse Effects in Toxicology Studies 

2. Ruehl-Fehlert C, Kittel B, Morawietz G, Deslex P, Keenan C, Mahrt CR, Nolte T, Robinson 
M, Stuart BP, Deschl U (2003) Revised guides for organ sampling and trimming in rats and 
mice - Part 1. Exp Toxicol Pathol 55: 91–106 

3. Kittel B, Ruehl-Fehlert C, Morawietz G, Klapwijk J, Elwell MR, Lenz B, O'Sullivan MG, Roth 
DR, Wadsworth PF (2004) Revised guides for organ sampling and trimming in rats and 
mice - Part 2. Exp Toxicol Pathol 55: 413–431 

4. Morawietz G, Ruehl-Fehlert C, Kittel B, Bube A, Keane K, Halm S, Heuser A, Hellmann J 
(2004) Revised guides for organ sampling and trimming in rats and mice - Part 3. Exp 
Toxicol Pathol 55: 433–449 

5. Maronpot RR, Yoshizawa K, Nyska A, Harada T, Flake G, Mueller G, Singh B and JM 
Ward (2010) Hepatic Enzyme Induction: Histopathology. Toxicol Pathol 38: 776-795 

6. OECD (2009) Guidance Document for Histopathologic Evaluation of Endocrine and 
Reproductive Tests in Rodents. ENV/JM/MONO(2009)11. pp 97-98 

 

Page 51 of 237

  Report; Project No.: 31C0343/09S078

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

header (1.00), 987385ac-c1a9-441e-8fc1-0e3acba52e0b

footer (1.00), 336d8341-d0f2-4a7c-b799-b72caf42e48c

logo (1.00), 191073c0-360d-4329-9016-8cb66a369507

page_number (1.00), 2fc10369-9645-4e14-be1a-df23c6e927da

text_block (0.53), b2079c2d-333f-48fa-acd1-e887a31f2895

heading_1 (0.41), 9737e275-c929-441f-a507-4623577ae2a2



8. APPENDIX 

The following list contains abbreviations and definitions generally used in reports for this study 
type. This report will not necessarily use all expressions listed below. 
 

8.1. LIST OF ABBREVIATIONS USED IN TABLES CLINICAL EXAMINATIONS 

% = percent 
%dev = deviation in percent 
Animal No. = animal number 
anm = animal 
AT = after treatment 
BT = before treatment 
Bw or bw = body weight 
cm = centimeter 
Control = control animals 
d = day 
DCO = detailed clinical observation 
Deviation Vs Control  = deviation versus control in percent 
F = female animals 
FST = landing foot-splay test 
g = weight in gram 
GS F = grip strength forelimbs 
GS H = grip strength hindlimbs 
h = hour 
Interr. = beam Interrupts 
Interv. = Interval 
kg or KG = kilogram 
M = male animals or mean value 
mg/kg bw/d = milligrams per kilogram bodyweight per day 
mg or MG = milligram 
min. = minute 
N = number of animals for determining M and SD 
NaCl = sodium chloride 
NAD = nothing abnormal detected 
NM  = not measured 
ppm  = parts per million 
Rear = rearing 
S.d. or SD = standard deviation 
Vs = versus 
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8.2. LIST OF ABBREVIATIONS USED IN TABLES CLINICAL PATHOLOGY 

 
CLINICAL PATHOLOGY: 
 
S.d. = standard deviation 
N = number of values 

 
 
HEMATOLOGY: 
 
   
RBC = red blood cells (erythrocytes) 
HGB = hemoglobin 
HCT = hematocrit 
MCV = mean corpuscular volume 
MCH = mean corpuscular hemoglobin 
MCHC = mean corpuscular hemoglobin concentration 
RET = reticulocytes 
PLT = platelets 
HQT = prothrombin time (Hepato Quick's test) 
PTT = activated partial thromboplastin time 
QT = prothrombin time (Quick's test) 
WBC = white blood cells (leukocytes) 
NEUTA = polymorphonuclear neutrophils (absolute) 
LYMPHA = lymphocytes (absolute) 
MONOA = monocytes (absolute) 
EOSA = eosinophils (absolute) 
BASOA = basophils (absolute) 
LUCA = large unstained cells (absolute) 
NEUT = polymorphonuclear neutrophils 
LYMPH = lymphocytes 
MONO = monocytes 
EOS = eosinophils 
BASO = basophils 
LUC = large unstained cells 

 
 
CLINICAL CHEMISTRY: 
 
ALT = alanine aminotransferase 
AST = aspartate aminotransferase 
ALP = alkaline phosphatase 
GGT_C = serum-γ-glutamyltransferase  
UREA = urea 
CREA = creatinine 
GLUC = glucose 
TBIL = total bilirubin 
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TBA = bile acids 
TPROT = total protein 
ALB = albumin 
GLOB = globulins 
TRIG = triglycerides 
CHOL = cholesterol 
NA = sodium 
K = potassium 
CL = chloride 
INP = inorganic phosphate 
CA = calcium 

 
 
UNITS: 
 
mmol/L = millimole/liter 
µmol/L = micromole/liter 
nmol/L = nanomole/liter 
g/L = gram/liter 
L/L = liter/liter 
% = per cent 
fmol = femtomole = 10-15 mole 
fL = femtoliter = 10-15 liter 
tera/L = tera/liter = 1012/liter 
giga/L = giga/liter = 109 /liter 
µkat/L = microkatal/liter 
nkat/L = nanokatal/liter 
PPM = parts per million 
mg/kg = mg/kilogram 
mL = milliliter 
Mio/g =  millions/gram 
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8.3. LIST OF ABBREVIATIONS USED IN TABLES PATHOLOGY 

 
AI = Apoptotic index 
A.-no. = animal number 
BrdU = 2’bromo-5-deoxyuridine 
dev = deviation 
exam = examined 
F = female animals 
F1 = final sacrifice group  
g = weight determination in grams 
I1, I2 … = satellite groups; animals selected for perfusion fixation in 

neurotoxicology studies 
l = left 
LI = Labeling index 
M = male animals (under sex); mean value (on weight level) 
mg = weight determination in milligrams 
mg/m³ = milligram per cubic meter 
mg/kg bw/day = milligram per kilogram body weight and day 
ml = milliliter  
n = number of values measured for the determination of mean value 

and standard deviation 
ppm = parts per million 
r = right 
R1, R2 … = recovery groups 
s = suspect weight (not included in the mean values) 
SD = standard deviation 
TUNEL = Terminal deoxynucleotidyl transferase-mediated dUTP nick end-

labelling 
u = unilaterally weighed 
u/a = not measureable 

  

Page 55 of 237

  Report; Project No.: 31C0343/09S078

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

header (1.00), de92785a-7363-4439-9414-5ad31ac8b37e

page_number (1.00), 08506ac4-7a23-40bc-ab40-a62fd730b37c

footer (1.00), 04c813cb-f972-49b6-96ca-92abbe6bc871

logo (1.00), 9d20d745-a1c9-40c4-b79a-b5b34ba3fb9c

left_right_mapping (0.93), 9256a3b9-dac9-4e44-8cb4-197c8ec4e571

heading_4 (0.55), 38bbc710-3347-45ad-bb49-0f16d3089560



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

. = for incidences of gross lesions: no gross finding in that organ 
for incidences of microscopic findings: 

• on organ level: not examined 
• on finding level: no such finding observed 

 
 
Codes for the status at necropsy: 
 
1 (P) = planned sacrifice 
2 (K) = killed moribund 
3 (S) = spontaneous death 

 
 
Codes used at finding level: 
 
The codes are used for a grading system that takes into consideration either the severity or 
the number or the size of a microscopic finding. 
 

 Severity Number Size 
Grade 1 Minimal Very few Very small 
Grade 2 Slight, mild Few Small 
Grade 3 Moderate Moderate number Moderate size 
Grade 4 Marked; severe Many Large 
Grade 5 Massive; extreme Extensive number Extensive size 

 
Whenever a grading was not used, the microscopic finding was indicated to be present (P). 
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
v=KRUSKAL-WALLIS-WILCOX; k=KRUSKAL-WALLIS 

IB 1

Study 31C0343/09S078 06-Dec-2011 16:13

ToxData© System 3.0

Red blood cell parameters 

Sex: Male - Phase: In-life 

0/M 1/M 2/M 3/M  4/M
RBC 
[tera/L] 
day 29

Mean 
S.d. 
N 
Median 

10.06
0.68

5
10.20

v 9.29
1.47

5
9.64

 9.88
0.75

5
9.98

 10.30 
0.22 

5 
10.26 

 8.36
1.14

5
8.50

* 

HGB 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

8.6
0.7

5
8.6

k 8.4
0.6

5
8.4

 8.4
0.8

5
8.4

 8.7 
0.2 

5 
8.6 

 7.0
1.0

5
7.2

 

HCT 
[L/L] 
day 29

Mean 
S.d. 
N 
Median 

0.446
0.031

5
0.456

k 0.418
0.070

5
0.430

 0.441
0.035

5
0.448

 0.454 
0.008 

5 
0.456 

 0.371
0.044

5
0.384

 

MCV 
[fL] 
day 29

Mean 
S.d. 
N 
Median 

44.3
0.7

5
44.5

k 44.9
1.0

5
44.6

 44.7
0.5

5
44.9

 44.1 
0.5 

5 
43.9 

 44.4
1.0

5
44.2

 

MCH 
[fmol] 
day 29

Mean 
S.d. 
N 
Median 

0.85
0.01

5
0.84

k 0.92
0.16

5
0.86

 0.85
0.01

5
0.85

 0.84 
0.02 

5 
0.84 

 0.83
0.02

5
0.83

 

MCHC 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

19.16
0.27

5
19.20

k 20.58
3.72

5
19.05

 19.07
0.47

5
19.01

 19.13 
0.38 

5 
18.96 

 18.72
0.52

5
18.88

 

RET 
[%] 
day 29

Mean 
S.d. 
N 
Median 

2.6
0.1

5
2.5

k 2.6
0.3

5
2.7

 2.6
0.2

5
2.6

 2.4 
0.2 

5 
2.4 

 2.9
1.1

5
2.6

 

PLT 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

1,500
94

5
1,486

k 1,611
202

5
1,576

 1,636
108

5
1,582

 1,808 
119 

5 
1,846 

 1,377
551

5
1,742
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
k=KRUSKAL-WALLIS; v=KRUSKAL-WALLIS-WILCOX 

IB 2

Study 31C0343/09S078 06-Dec-2011 16:13

ToxData© System 3.0

Red blood cell parameters 

Sex: Female - Phase: In-life 

0/F 1/F 2/F 3/F  4/F
RBC 
[tera/L] 
day 29

Mean 
S.d. 
N 
Median 

9.33
1.11

5
9.60

k 9.74
0.58

5
9.74

 10.05
0.93

5
9.86

 9.45 
0.70 

5 
9.18 

 8.98
1.21

5
9.34

 

HGB 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

8.0
1.0

5
8.4

k 8.6
0.7

5
8.6

 8.6
0.7

5
8.8

 8.1 
0.6 

5 
8.0 

 7.6
0.9

5
7.8

 

HCT 
[L/L] 
day 29

Mean 
S.d. 
N 
Median 

0.416
0.046

5
0.430

k 0.443
0.022

5
0.442

 0.451
0.046

5
0.446

 0.423 
0.029 

5 
0.418 

 0.393
0.053

5
0.408

 

MCV 
[fL] 
day 29

Mean 
S.d. 
N 
Median 

44.7
0.4

5
44.7

v 45.5
0.8

5
45.4

 44.9
0.5

5
44.7

 44.7 
0.7 

5 
44.7 

 43.8
0.3

5
43.8

* 

MCH 
[fmol] 
day 29

Mean 
S.d. 
N 
Median 

0.86
0.01

5
0.86

k 0.88
0.02

5
0.88

 0.86
0.02

5
0.86

 0.86 
0.02 

5 
0.86 

 0.85
0.02

5
0.85

 

MCHC 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

19.21
0.41

5
19.30

k 19.34
0.60

5
19.14

 19.18
0.54

5
19.33

 19.28 
0.33 

5 
19.20 

 19.49
0.51

5
19.30

 

RET 
[%] 
day 29

Mean 
S.d. 
N 
Median 

2.6
0.3

5
2.5

k 2.4
0.5

5
2.3

 2.6
0.3

5
2.5

 2.6 
0.5 

5 
2.6 

 2.7
0.8

5
2.6

 

PLT 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

1,149
488

5
1,322

k 1,283
255

5
1,384

 1,260
129

5
1,294

 1,520 
163 

5 
1,476 

 1,452
288

5
1,524
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
k=KRUSKAL-WALLIS; v=KRUSKAL-WALLIS-WILCOX 

IB 3

Study 31C0343/09S078 06-Dec-2011 16:15

ToxData© System 3.0

White blood cell parameters 

Sex: Male - Phase: In-life 

0/M 1/M 2/M 3/M  4/M
WBC 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

4.12
1.25

5
4.42

k 4.67
1.52

5
4.22

 4.28
1.22

5
4.56

 4.95 
1.51 

5 
5.78 

 3.58
1.76

5
3.00

 

NEUTA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.38
0.08

5
0.36

k 0.34
0.14

5
0.28

 0.30
0.09

5
0.30

 0.39 
0.23 

5 
0.36 

 0.57
0.44

5
0.38

 

LYMPHA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

3.69
1.18

5
4.04

k 4.28
1.44

5
3.92

 3.94
1.13

5
4.20

 4.48 
1.32 

5 
5.04 

 2.90
1.62

5
2.58

 

MONOA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.02
0.01

5
0.02

k 0.02
0.01

5
0.02

 0.02
0.02

5
0.02

 0.02 
0.01 

5 
0.02 

 0.02
0.02

5
0.02

 

EOSA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.02
0.01

5
0.02

k 0.02
0.01

5
0.02

 0.03
0.02

5
0.04

 0.03 
0.01 

5 
0.02 

 0.04
0.02

5
0.04

 

BASOA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.00
0.00

5
0.00

k 0.00
0.00

5
0.00

 0.00
0.00

5
0.00

 0.00 
0.00 

5 
0.00 

 0.00
0.00

5
0.00

 

LUCA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.02
0.01

5
0.02

k 0.02
0.02

5
0.02

 0.02
0.01

5
0.02

 0.02 
0.01 

5 
0.02 

 0.03
0.03

5
0.02

 

NEUT 
[%] 
day 29

Mean 
S.d. 
N 
Median 

9.7
2.7

5
9.3

k 7.4
2.5

5
7.0

 6.9
1.1

5
7.3

 7.4 
2.8 

5 
5.7 

 17.0
9.1

5
12.9

 

LYMPH 
[%] 
day 29

Mean 
S.d. 
N 
Median 

88.9
3.0

5
89.6

v 91.4
2.6

5
92.2

 91.7
1.1

5
91.7

* 91.1 
2.9 

5 
92.8 

 79.7
10.5

5
83.8

 

MONO 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.4
0.2

5
0.5

k 0.4
0.1

5
0.4

 0.4
0.2

5
0.3

 0.5 
0.1 

5 
0.4 

 0.8
0.4

5
0.9

 

EOS 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.6
0.3

5
0.6

k 0.3
0.1

5
0.4

 0.5
0.2

5
0.6

 0.5 
0.2 

5 
0.6 

 1.3
1.4

5
0.6

 

BASO 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.1
0.1

5
0.1

k 0.1
0.1

5
0.1

 0.1
0.0

5
0.1

 0.1 
0.1 

5 
0.1 

 0.2
0.1

5
0.2

 

LUC 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.3
0.2

5
0.4

k 0.4
0.2

5
0.4

 0.4
0.1

5
0.3

 0.4 
0.1 

5 
0.4 

 1.1
0.6

5
0.9
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
k=KRUSKAL-WALLIS; v=KRUSKAL-WALLIS-WILCOX 

IB 4

Study 31C0343/09S078 06-Dec-2011 16:15

ToxData© System 3.0

White blood cell parameters 

Sex: Female - Phase: In-life 

0/F 1/F 2/F 3/F  4/F
WBC 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

3.31
1.33

5
2.70

k 4.55
0.49

5
4.70

 2.76
0.81

5
3.04

 3.99 
2.17 

5 
3.78 

 3.36
1.41

5
3.94

 

NEUTA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.46
0.18

5
0.54

k 0.36
0.08

5
0.36

 0.36
0.09

5
0.40

 0.36 
0.20 

5 
0.34 

 0.30
0.14

5
0.26

 

LYMPHA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

2.80
1.17

5
2.10

k 4.08
0.43

5
4.16

 2.34
0.69

5
2.58

 3.56 
1.96 

5 
3.38 

 3.00
1.28

5
3.58

 

MONOA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.02
0.01

5
0.02

k 0.02
0.02

5
0.02

 0.02
0.02

5
0.02

 0.01 
0.01 

5 
0.02 

 0.01
0.01

5
0.02

 

EOSA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.02
0.01

5
0.02

k 0.05
0.02

5
0.06

 0.02
0.03

5
0.02

 0.03 
0.02 

5 
0.02 

 0.02
0.01

5
0.02

 

BASOA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.00
0.01

5
0.00

k 0.01
0.01

5
0.00

 0.00
0.00

5
0.00

 0.00 
0.00 

5 
0.00 

 0.00
0.00

5
0.00

 

LUCA 
[giga/L] 
day 29

Mean 
S.d. 
N 
Median 

0.01
0.01

5
0.02

k 0.02
0.01

5
0.02

 0.01
0.01

5
0.02

 0.02 
0.01 

5 
0.02 

 0.01
0.01

5
0.00

 

NEUT 
[%] 
day 29

Mean 
S.d. 
N 
Median 

14.1
3.8

5
13.5

v 8.0
1.6

5
8.0

** 13.2
1.3

5
12.5

 9.4 
2.5 

5 
8.7 

 9.4
2.6

5
8.8

 

LYMPH 
[%] 
day 29

Mean 
S.d. 
N 
Median 

84.2
4.0

5
84.9

v 89.8
1.7

5
89.2

** 84.5
1.2

5
84.9

 88.7 
3.2 

5 
89.4 

 88.9
3.0

5
88.8

 

MONO 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.7
0.3

5
0.8

k 0.5
0.2

5
0.5

 0.8
0.6

5
0.6

 0.4 
0.3 

5 
0.4 

 0.4
0.3

5
0.3

 

EOS 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.5
0.3

5
0.6

k 1.1
0.4

5
1.1

 0.9
0.5

5
0.6

 1.0 
0.5 

5 
0.8 

 0.7
0.3

5
0.8

 

BASO 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.2
0.1

5
0.2

k 0.1
0.1

5
0.1

 0.2
0.2

5
0.1

 0.3 
0.3 

5 
0.1 

 0.2
0.2

5
0.1

 

LUC 
[%] 
day 29

Mean 
S.d. 
N 
Median 

0.3
0.2

5
0.3

k 0.5
0.1

5
0.4

 0.4
0.3

5
0.4

 0.3 
0.2 

5 
0.3 

 0.4
0.1

5
0.4
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
v=KRUSKAL-WALLIS-WILCOX; k=KRUSKAL-WALLIS 

IB 5

Study 31C0343/09S078 06-Dec-2011 16:16

ToxData© System 3.0

Enzymes 

Sex: Male - Phase: In-life 

0/M 1/M 2/M 3/M  4/M
ALT 
[µkat/L] 
day 29

Mean 
S.d. 
N 
Median 

0.71
0.15

5
0.73

v 0.50
0.10

5
0.47

* 0.57
0.04

5
0.58

 0.53 
0.03 

5 
0.53 

* 1.20
0.43

5
1.00

* 

AST 
[µkat/L] 
day 29

Mean 
S.d. 
N 
Median 

5.00
1.24

5
5.43

k 3.46
0.91

5
3.30

 4.41
0.53

5
4.41

 3.83 
0.50 

5 
3.64 

 6.47
2.53

5
6.86

 

ALP 
[µkat/L] 
day 29

Mean 
S.d. 
N 
Median 

1.95
0.40

5
1.72

v 1.81
0.13

5
1.76

 2.04
0.11

5
2.06

 2.07 
0.63 

5 
1.88 

 1.31
0.45

5
1.58

 

GGT_C 
[nkat/L] 
day 29

Mean 
S.d. 
N 
Median 

0
0
5
0

k 0
0
5
0

 0
0
5
0

 0 
0 
5 
0 

 0
0
5
0
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
v=KRUSKAL-WALLIS-WILCOX; k=KRUSKAL-WALLIS 

IB 6

Study 31C0343/09S078 06-Dec-2011 16:16

ToxData© System 3.0

Enzymes 

Sex: Female - Phase: In-life 

0/F 1/F 2/F 3/F  4/F
ALT 
[µkat/L] 
day 29

Mean 
S.d. 
N 
Median 

0.97
0.51

5
0.80

v 0.90
0.21

5
0.84

 0.81
0.11

5
0.76

 0.97 
0.12 

5 
1.02 

 1.33
0.26

5
1.33

 

AST 
[µkat/L] 
day 29

Mean 
S.d. 
N 
Median 

6.29
2.41

5
6.22

k 6.86
3.18

5
5.89

 5.53
1.18

5
5.57

 6.34 
2.19 

5 
5.89 

 5.70
1.34

5
5.09

 

ALP 
[µkat/L] 
day 29

Mean 
S.d. 
N 
Median 

2.53
0.37

5
2.45

k 2.47
0.26

5
2.46

 2.33
0.16

5
2.31

 2.11 
0.32 

5 
2.25 

 1.77
0.71

5
1.94

 

GGT_C 
[nkat/L] 
day 29

Mean 
S.d. 
N 
Median 

0
0
5
0

k 0
0
5
0

 0
0
5
0

 0 
0 
5 
0 

 0
0
5
0
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics
k=KRUSKALL-WALLIS; v=KRUSKALL-WALLIS-WILCOX

IB 7

Study 31C0343/09S078 15-Sep-2017 12:12

Ascentos™ 1.3

Substrates 

Sex: Male - Phase: In-life

0/M 1/M 2/M 3/M 4/M
UREA
[mmol/L]
day 29

Mean
S.d.
N
Median

10.83
0.96

5
10.72

k 11.71
0.78

5
11.54

10.60
0.86

5
10.65

11.86
1.97

5
11.19

11.65
1.15

5
11.90

CREA
[µmol/L]
day 29

Mean
S.d.
N
Median

36.7
3.4

5
38.1

k 37.0
3.4

5
36.2

36.4
1.7

5
36.8

36.9
2.1

5
37.0

34.7
6.1

5
35.8

GLUC
[mmol/L]
day 29

Mean
S.d.
N
Median

6.01
0.84

5
6.52

k 7.60
1.35

5
7.15

7.10
1.29

5
7.92

8.01
1.64

5
7.08

6.10
1.73

5
6.45

TBIL
[µmol/L]
day 29

Mean
S.d.
N
Median

2.24
0.53

5
2.05

k 2.40
0.37

5
2.35

2.65
0.34

5
2.65

3.22
0.89

5
3.52

3.40
0.99

5
3.72

TBA
[µmol/L]
day 29

Mean
S.d.
N
Median

4.2
1.8

5
3.8

k 6.3
2.2

5
6.0

4.5
1.7

5
4.7

4.2
2.3

5
3.1

27.9
36.5

5
8.7

TPROT
[g/L]
day 29

Mean
S.d.
N
Median

50.97
1.21

5
51.16

v 52.12
1.63

5
52.74

50.77
1.18

5
51.15

49.92
1.84

5
49.59

45.84
4.81

5
47.72

*

ALB
[g/L]
day 29

Mean
S.d.
N
Median

35.95
0.55

5
36.00

v 36.28
1.26

5
36.97

35.65
0.72

5
35.67

35.31
1.65

5
35.29

31.84
3.31

5
33.35

**

GLOB
[g/L]
day 29

Mean
S.d.
N
Median

15.02
0.87

5
15.27

k 15.84
0.63

5
15.98

15.11
0.50

5
15.42

14.61
0.36

5
14.56

14.00
1.60

5
14.37

CHOL
[mmol/L]
day 29

Mean
S.d.
N
Median

2.31
0.29

5
2.44

k 2.61
0.25

5
2.63

2.26
0.15

5
2.30

2.43
0.26

5
2.52

2.77
0.44

5
2.84

TRIG
[mmol/L]
day 29

Mean
S.d.
N
Median

0.78
0.11

5
0.77

v 0.83
0.21

5
0.86

0.81
0.17

5
0.81

0.99
0.32

5
1.02

1.61
0.22

5
1.68

**
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics
k=KRUSKALL-WALLIS; v=KRUSKALL-WALLIS-WILCOX

IB 8

Study 31C0343/09S078 15-Sep-2017 12:12

Ascentos™ 1.3

Substrates 

Sex: Female - Phase: In-life

0/F 1/F 2/F 3/F 4/F
UREA
[mmol/L]
day 29

Mean
S.d.
N
Median

10.90
1.61

5
11.64

k 9.33
1.37

5
8.95

10.00
1.30

5
9.55

11.58
3.87

5
10.16

9.27
1.03

5
8.76

CREA
[µmol/L]
day 29

Mean
S.d.
N
Median

36.9
3.0

5
36.4

k 34.0
8.5

5
37.4

35.2
4.7

5
33.3

36.5
5.0

5
34.7

29.9
5.5

5
29.9

GLUC
[mmol/L]
day 29

Mean
S.d.
N
Median

8.68
1.32

5
8.40

k 6.38
3.29

5
5.32

8.16
0.85

5
8.12

7.53
0.70

4
7.46

5.88
1.65

5
5.06

TBIL
[µmol/L]
day 29

Mean
S.d.
N
Median

2.34
0.45

5
2.31

v 2.10
0.47

5
2.03

1.90
0.33

5
2.10

2.08
0.41

5
1.92

3.15
0.78

5
2.82

TBA
[µmol/L]
day 29

Mean
S.d.
N
Median

7.4
3.0

5
6.8

k 23.4
26.9

4
11.2

9.6
3.5

5
9.8

9.8
3.5

4
8.8

6.4
0.8

5
6.6

TPROT
[g/L]
day 29

Mean
S.d.
N
Median

49.22
2.03

5
50.25

k 50.24
3.18

4
51.09

48.63
1.29

5
48.75

49.38
1.10

5
49.12

43.83
7.90

5
46.32

ALB
[g/L]
day 29

Mean
S.d.
N
Median

36.46
1.24

5
36.53

v 36.62
2.93

4
37.52

36.16
0.73

5
36.20

35.48
0.94

4
35.38

28.11
11.66

5
33.27

**

GLOB
[g/L]
day 29

Mean
S.d.
N
Median

12.75
1.04

5
12.94

v 13.62
0.50

4
13.64

12.48
0.67

5
12.28

13.96
0.56

4
14.06

15.72
3.91

5
14.53

*

CHOL
[mmol/L]
day 29

Mean
S.d.
N
Median

1.88
0.27

5
1.95

k 1.86
0.30

4
1.92

2.01
0.16

5
2.07

2.27
0.17

4
2.22

2.62
1.19

5
2.90

TRIG
[mmol/L]
day 29

Mean
S.d.
N
Median

0.69
0.14

5
0.76

k 0.63
0.10

4
0.64

0.65
0.27

5
0.65

0.70
0.23

4
0.71

1.54
0.89

5
1.56
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
k=KRUSKAL-WALLIS; v=KRUSKAL-WALLIS-WILCOX 

IB 9

Study 31C0343/09S078 06-Dec-2011 16:18

ToxData© System 3.0

Electrolytes + minerals 

Sex: Male - Phase: In-life 

0/M 1/M 2/M 3/M  4/M
NA 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

150.4
1.4

5
149.7

k 150.2
0.6

5
150.3

 150.5
0.8

5
150.4

 150.5 
1.1 

5 
150.4 

 151.9
2.1

5
151.8

 

K 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

6.29
0.56

5
6.47

k 5.95
0.54

5
5.73

 6.18
0.68

5
6.00

 5.98 
0.47 

5 
6.00 

 6.01
0.38

5
6.02

 

CL 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

115.9
1.2

5
115.9

v 113.7
0.5

5
113.6

** 115.9
2.3

5
115.5

 114.8 
1.2 

5 
115.2 

 117.3
2.3

5
116.9

 

INP 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

2.39
0.20

5
2.32

v 2.55
0.07

5
2.56

 2.69
0.14

5
2.65

 2.61 
0.32 

5 
2.65 

 3.08
0.39

5
2.98

** 

CA 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

2.36
0.05

5
2.35

v 2.47
0.06

5
2.48

* 2.45
0.08

5
2.45

 2.44 
0.06 

5 
2.45 

 2.34
0.09

5
2.37

 

MG 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

1.19
0.06

5
1.21

k 1.28
0.10

5
1.26

 1.25
0.08

5
1.28

 1.27 
0.08 

5 
1.30 

 1.26
0.07

5
1.26
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Statistic Profile = Kruskal-Wallis + Wilcoxon test (two-sided), * p<=0.05, ** p <=0.01, X = Group excluded from statistics 
k=KRUSKAL-WALLIS 

IB 10

Study 31C0343/09S078 06-Dec-2011 16:18

ToxData© System 3.0

Electrolytes + minerals 

Sex: Female - Phase: In-life 

0/F 1/F 2/F 3/F  4/F
NA 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

150.5
1.3

5
151.0

k 149.9
3.0

5
149.9

 150.7
1.5

5
150.9

 151.6 
1.8 

5 
150.6 

 151.1
1.1

5
150.8

 

K 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

5.91
0.70

5
5.59

k 6.32
1.30

5
6.31

 5.97
0.68

5
5.75

 5.89 
0.62 

5 
5.64 

 5.62
0.39

5
5.57

 

CL 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

116.4
1.3

5
116.2

k 115.3
1.6

5
115.1

 115.7
1.0

5
115.9

 117.0 
1.8 

5 
117.3 

 117.3
1.5

5
117.1

 

INP 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

2.80
0.62

5
2.84

k 2.80
0.31

5
2.69

 2.54
0.17

5
2.58

 2.77 
0.36 

5 
2.65 

 2.68
0.13

5
2.72

 

CA 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

2.36
0.04

5
2.38

k 2.30
0.12

5
2.34

 2.34
0.06

5
2.32

 2.38 
0.05 

5 
2.37 

 2.40
0.09

5
2.40

 

MG 
[mmol/L] 
day 29

Mean 
S.d. 
N 
Median 

1.26
0.12

5
1.20

k 1.29
0.09

4
1.32

 1.23
0.03

5
1.23

 1.28 
0.09 

4 
1.31 

 0.99
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5
1.23
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Homogeneity and Concentration Control Analysis of 
BAS 850 H in Kliba lab diet mouse/rat “GLP”

1. PROJECT AND TEST SUBSTANCE INFORMATION

Project No.: 31C0343/09S078

Test item (= test substance): BAS 850 H

Batch No.: COD-001484

Synonym: Reg.No. 5654329

2. SAMPLE DATA

2.1. HOMOGENEITY AND CONCENTRATION CONTROL ANALYSIS 

Vehicle: Kliba lab diet mouse/rat “GLP”

Storage conditions of the 
samples until analysis: Freezer

3. MATERIAL AND METHODS

3.1. SAMPLE PREPARATION AND ANALYSIS

The sample preparation and analysis of the test substance was carried out according to the 
valid control procedure 09/0343_01-02.

A detailed description of the control procedure is given in the appendix of this report.

3.2. LIST OF DEVIATIONS

3.2.1. List of deviations from the control procedure

There was no deviation from the described control procedure 09/0343_01-02.
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4. RESULTS AND DISCUSSION

4.1. HOMOGENEITY AND CONCENTRATION CONTROL ANALYSIS

The results obtained for the homogeneity and concentration control analysis of 
BAS 850 H in Kliba lab diet mouse/rat “GLP” are summarized in the following table:

Date of sample preparation: 21 Aug 2011
Date of sampling: 21 Aug 2011
Date of receipt of sample in analytical laboratory: 21 Aug 2011
Starting date of analytical determination: 29 Aug 2011

Name Amount Nominal 
Conc

Nominal 
Conc Mean RSD

ppm ppm % % %

R4329
Sample 03 88.535 100 88.5%
Sample 04 93.930 100 93.9%
Sample 05 98.532 100 98.5% 93.7% 5.3%

Sample 06 471.076 500 94.2%

Sample 07 1023.468 1000 102.3%

Sample 08 1487.685 1500 99.2%
Sample 09 1623.864 1500 108.3%
Sample 10 1566.904 1500 104.5% 104.0% 4.4%

Considering the low relative standard deviation in the homogeneity analysis, it can be 
concluded that BAS 850 H was distributed homogeneously in Kliba lab diet mouse/rat “GLP”.

The mean values (samples 3 – 5 and samples 8 – 10) and single values (samples 6 and 7) of 
BAS 850 H in Kliba lab diet mouse/rat “GLP” were found to be in the range of 90 % – 110 % 
of the nominal concentrations.

These results demonstrated the correctness of the concentrations of BAS 850 H in Kliba lab 
diet mouse/rat “GLP”.

Figures of the calibration curve and examples of chromatograms will follow within this report.
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Figure 1.1 Chromatogram of a blank sample (sample 02, measured on 29 Aug 2011)
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Figure 1.2 Chromatogram of calibration solution 1 (0.101 mg/100 mL, measured on 29 Aug 
2011)
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Figure 1.3 Chromatogram of a sample (sample 04, measured on 29 Aug 2011)
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Figure 1.4 Example calibration curve (measured on 29 Aug 2011)
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5. APPENDIX

5.1. CONTROL PROCEDURE 09/0343_01-02
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