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Radioligand binding assays: Methods employed in this study have been adapted from the 

scientific literature to maximize reliability and reproducibility. Reference standards were run 

as an integral part of each assay to ensure the validity of the results obtained. 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Significant responses (≥ 50% inhibition or stimulation for Biochemical assays) were noted 

at 10 M in the primary assays listed below,  

 

 

 

 

 



Therefore, the IC50/EC50 were calculated in a secondary assay confirming that these 

activities are only at concentration not reached in PK studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



In vitro Micronucleus Assay with VCE-003.2 in Cultured Peripheral Human 

Lymphocytes: The objective of this study was to evaluate VCE-003.2 for its ability to induce 

micronuclei in cultured human lymphocytes, either in the presence or absence of a metabolic 

activation system (S9-mix). The possible clastogenicity and aneugenicity of VCE-003.2 was 

tested in two independent experiments. Whole blood samples obtained from young healthy 

subjects were treated with an anti-coagulant (heparin) and cultured in the presence of a 

mitogen (phytohaemagglutinin). Briefly, stimulated lymphocytes were exposed to selected 

doses of VCE-003.2. Prior to the mitosis (during or after exposure of VCE-003.2) the 

chemical cytochalasin B was added to the cultures. Cytochalasin B arrests the formation of 

actin filaments. Consequently, the cell is not able to divide, but nuclear division continues. 

In this way, cytochalasin B allows discrimination between cells that have undergone nuclear 

division (binucleated) and cells that have not (mononucleated). Cells were harvested, stained 

and interphase cells (bi-nucleated cells) were analyzed microscopically for the presence of 

micronuclei. Results from cultures treated with VCE-003.2 were compared with control 

(vehicle) treated cultures. 

In the first cytogenetic assay, the test material was tested up to 40 and 45 µg/mL for a 3 hours 

exposure time with 27 hours harvest time in the absence and presence of S9-fraction, 

respectively. Appropriate toxicity was reached at this dose level (Table 1). 

In the second cytogenetic assay, the test material was tested up to 20 µg/mL for a 24 hours 

exposure time with 24 hours harvest time in the absence of S9-mix. Appropriate toxicity was 

reached at this dose level (Table 2). 

VCE-003.2 did not induce a statistically significant or biologically relevant increase in the 

number of binucleated cells with micronuclei in the absence and presence of S9-mix, in either 

of the two experiments. 

 

 

 



Table 1: Number of Binucleated Cells with Micronuclei of Human Lymphocyte 

Cultures Treated with VCE-003.2 in the First Cytogenetic Assay  

 

Without metabolic activation (-S9-mix) 

3 hours exposure time, 27 hours harvest time 

 

Concentration 

(µg/mL) 

Cytostasis 

(%) 

Number of binucleated cells 

with micronuclei 1) 

1000 1000 2000 

A B A+B 

0 0 1 1 2 

10 3 0 0 0 

30 32 1 2 3 

40 56 2 1 3 

0.20 MMC-C 33 3 7  10* 

0.25 MMC-C 61 8 7   15** 

0.05 Colch 35 6 8   14** 

0.1 Colch 87 11 14      25**** 
 

With metabolic activation (+S9-mix) 

3 hours exposure time, 27 hours harvest time 

 

Concentration 

(µg/mL) 

Cytostasis 

(%) 

Number of binucleated cells 

with micronuclei 1) 

1000 1000 2000 

A B A+B 

0 0 1 1 2 

10 12 2 2 4 

40 20 1 1 2 

45 47 1 2 3 

7.5 CP 60 13 13      26**** 

     

 

*)  Significantly different from control group (Fisher’s exact test), * P < 0.05, ** P < 0.01, *** P < 0.001 or 

**** P < 0.0001. 
1)  1000 binucleated cells were scored for the presence of micronuclei.  

Duplicate cultures are indicated by A and B. 

 

 

 



Table 2: Number of Binucleated Cells with Micronuclei of Human Lymphocyte 

Cultures Treated with VCE-003.2 in the Second Cytogenetic Assay 

 

Without metabolic activation (-S9-mix) 

24 hours exposure time, 24 hours harvest time 

 

Concentration 

(µg/mL) 

Cytostasis 

(%) 

Number of binucleated cells with 

micronuclei 1) 

1000 1000 2000 

A B A+B 

0 0 3 2 5 

5 -25 1 0 1 

10 -9 1 2 3 

20 52 3 5 8 

0.125 MMC-C 23 10 8    18** 

0.01 Colch 7 4 5 9 

0.05 Colch 100 42) 22)   6** 

*)  Significantly different from control group (Fisher’s exact test), * P < 0.05, ** P < 0.01, *** P < 0.001 or 

**** P < 0.0001. 
1)  1000 binucleated cells were scored for the presence of micronuclei.  

Duplicate cultures are indicated by A and B. 
2)   213 and 94 binucleated cells were scored for the presence of micronuclei, respectively.  

 

 

In vivo Micronucleus Test in Bone Marrow Cells of the Rat with VCE-003.2: male 

animals were dosed twice by oral gavage with vehicle (sesame oil) or with 500, 1000 or 2000 

mg VCE-003.2 per kg body weight. As the positive control, slides were used from three 

animals dosed once by oral gavage with 19 mg cyclophosphamide (CP) per kg body weight. 

In total 4 treatment groups were used, each consisting of 5 animals. No treatment related 

clinical signs or mortality were noted in any animal treated with VCE-003.2 or control 

animals receiving vehicle or cyclophosphamide. Bone marrow was sampled 48 hours after 

the first dosing.  A drop of the cell suspension was spread in clean slides and after Giemsa 

staining the number of micronucleated polychromatic erythrocytes was counted in at least 

4000 polychromatic erythrocytes (with a maximum deviation of 5%). The ratio of 

polychromatic to normochromatic erythrocytes was determined by counting and 

differentiating at least the first 1000 erythrocytes at the same time. Micronuclei were only 

counted in polychromatic erythrocytes. Averages and standard deviations were calculated. 

The mean number of micronucleated polychromatic erythrocytes per group and the mean 

ratio of polychromatic to normochromatic erythrocytes are presented in Table 3. The mean 



number of micronucleated polychromatic erythrocytes scored in VCE-003.2 treated groups 

were compared with the corresponding solvent control group. 

 

Table 3. Mean Number of Micronucleated Polychromatic Erythrocytes and Ratio of 

Polychromatic/Normochromatic Erythrocytes  

Group Treatment Number 

of 

Animals 

Dose  

(mg/kg body 

weight) 

Number of 

micronucleated 

polychromatic 

erythrocytes 

(mean ± S.D.) (1) 

Ratio polychromatic / 

normochromatic 

erythrocytes 

(mean ± S.D.) (2) 

          

 MALES         

1 Vehicle Control 5 0 2.4 ± 1.1 0.92 ± 0.05 

2 VCE-003.2 5 500 3.4 ± 2.5 0.94 ± 0.08 

3 VCE-003.2 5 1000 2.6 ± 1.9 0.85 ± 0.13 

4 VCE-003.2 5 2000 2.6 ± 1.1 0.89 ± 0.06 

5 CP 3 19 72.0 ± 19.3 (3) 0.31 ± 0.08 (3) 

          

Vehicle control = sesame oil 

CP = Cyclophosphamide. 

(1) At least 4000 polychromatic erythrocytes were evaluated with a maximum deviation of 5%. 

(2) The ratio was determined from at least the first 500 erythrocytes counted. 

(3) Significantly different from corresponding control group (Students t test, P < 0.001). 

 

 

No biological relevant increase in the mean frequency of micronucleated polychromatic 

erythrocytes was observed in the bone marrow of animals treated with VCE-003.2 compared 

to the vehicle treated animals. Cyclophosphamide, the positive control material, induced a 

statistically significant increase in the number of micronucleated polychromatic erythrocytes. 

  



Comparative Metabolism in Cryopreserved Hepatocytes from Mouse, Rat, Dog, 

Minipig, Monkey and Human: Incubations with VCE-003.2 at 1 μM were performed in 

triplicate at 0, 5, 15, 30, 60 and 120 minutes for all species while incubations with the test 

item at 10 μM were performed singularly at 0, 5, 15, 30, 60 and 120 minutes.  

 

The metabolic activity of the hepatocytes was confirmed for each species by measuring 

cytochrome P450 (CYP)-dependent enzymatic activity (phenacetin metabolism) and phase 

II enzymatic activity (7-hydroxycoumarin [HC] metabolism). All hepatocyte batches used 

metabolized phenacetin and HC, indicating that they were metabolically active. Following 

incubations of VCE-003.2 with mouse, rat, dog, minipig, monkey and human hepatocytes, 

samples were analyzed by LC-PDA-MS for metabolic stability assessment and for metabolite 

profiling purposes. 

 

Twenty-six metabolites of VCE-003.2 were found in the hepatocyte incubations of the six 

species investigated. Based on the MS peak intensities, the major metabolites of VCE-

003.2 in the 120 minutes hepatocyte incubation samples were M13, M15, M17, M19 and 

M20 which were present in at least four of the six species tested. No human specific 

metabolites were observed. Five metabolites (M13, M15, M17, M19 and M20) were 

selected for identification purposes. Metabolic reactions observed included oxidations, loss 

of C3H6 in combination with two oxidations, and a desaturation in combination with one or 

two oxidations. The identification and presence of metabolites detected in the hepatocyte 

incubations of the different species are presented in table 4.  

 

 

 

 

 

 

 

 

 



 

Table 4. Interspecies Comparison of the Metabolite profile of VCE-003.2 

 

. 

Figure 1: The postulated major metabolic pathway for the test item (based on the id Final Report  Page 73 

Sponsor Reference No. VCE-003.2 NC102 Test Facility Study No. 20195320 

Figure 15  
Postulated Major Metabolic/Biotransformation Pathway for VCE-003.2 

 

M: mouse, R: rat, D: dog, Mi: minipig, Cm, Cynomolgus monkey, H: human 



 In vitro Interaction Studies of VCE-003.2 with human BCRP, BSEP and MDR1 Efflux 

(ABC) Transporters, and with human MATE1, MATE2-K, OAT1, OAT3, OATP1B1, 

OATP1B3, OCT1 and OCT2 Uptake Transporters: The purpose of this study was to 

evaluate VCE-003.2 as an inhibitor and/or substrate of the human ABC (efflux) transporters: 

BCRP, BSEP and MDR1, and the human SLC (uptake) transporters: MATE1, MATE2-K, 

OAT1, OAT3, OATP1B1, OATP1B3, OCT1 and OCT2 (Table 5). 

Table 5: Test article (VCE-003.2) and transporter assays 

 

The concentration range tested in vitro was selected based upon solubility limit in assay 

buffers and cytotoxic effects of VCE-003.2. 

 

Tabulated summary of results and methods is provided in Table 6 and Table 7. 

 

 



Table 6. Summary of the obtained results – ABC transporter assays 

 

NA: not applicable; ND: not determined. 



Table 7. Summary of the obtained results – SLC transporter assays 

 

NIO: no inhibition observed; NA: not applicable 


