
                                                                

Da inviare a: Società Italiana di Farmacologia – e-mail: sif.soci@segr.it; sifcese@comm2000.it  

MODELLO PER INVIO RELAZIONE DI METÀ E FINE PERIODO 
 
 
NOME E COGNOME: Martina Fragni 
 
UNIVERSITÀ: Università degli Studi di Brescia 
 
DIPARTIMENTO (in caso di borsa per soggiorno all’estero specificare l’ente presso 

cui si è svolta la ricerca): Dipartimento di Medicina Molecolare e Traslazionale - sez. 

Farmacologia 

TUTOR (in caso di borsa per soggiorno all’estero specificare il tutor dell’ente presso 

cui si è svolta la ricerca): Prof.ssa Sandra Sigala 

TIPOLOGIA DI BORSA RICEVUTA: SIF-MSD Italia 
 
TIPOLOGIA DI RELAZIONE (es.: metà periodo o finale): metà periodo 
 
TITOLO DELLA RELAZIONE: “In vitro assessment of activity of cabazitaxel in adrenocortical 

carcinoma” 

 
 
RELAZIONE:  
 
Background.  

Adrenocortical cancer (ACC) is a rare aggressive tumor with a poor prognosis (1). The 

treatment of metastatic ACC is challenging and the current available treatments are mitotane, 

chemotherapy or the combination of both (1). However, prognosis in locally advanced 

inoperable and metastatic ACC patients still remains poor. One of the most important 

mechanisms limiting the efficacy of many chemotherapeutic drugs in ACC is the great 

expression by ACC cells of the MDR-1 gene, responsible for multidrug resistance (2, 3). On this 

line, cabazitaxel, a novel taxane with microtubule-stabilizing potency similar to docetaxel, was 

found to be efficacious in MDR-1 expressing tumors and MDR-1 is frequently expressed in ACC 

(4, 5). Therefore, Cabazitaxel could be a novel drug highly effective against ACC. Cabazitaxel 

exhibits activity against tumor cell lines resistant to paclitaxel and docetaxel. In a large 

prospective multicenter clinical trial cabazitaxel demonstrated an increased survival over the 

standard therapy (mitoxantrone plus prednisone) in metastatic castrate resistant prostate 

cancer patients who progressed to docetaxel (6). The activity of the drug against several 

malignancies is currently tested in ongoing prospective studies (4), but to our knowledge no 

preclinical or clinical studies are currently testing cabazitaxel in ACC.  

A set of experiments were developed to investigate the cytotoxic effects of cabazitaxel in 

comparison with other taxanes, namely paclitaxel and docetaxel. The activity of taxanes has 

been tested on NCI-H295R cell line, established from a human ACC (7), performing time-
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course and concentration-response curves, in order to assess whether there are potency 

and/or efficacy differences between cabazitaxel and the other taxanes in the ability to induce 

ACC cell death. The effects of taxanes were also investigated on two human ACC primary cells 

derived from two patients with non–secreting tumors. 

 

 

Materials and Methods.  

Cell line and Drugs. NCI-H295R cell line was kindly provided by Prof. Terzolo (University of 

Torino, Italy) and maintained in culture as suggested by the American Type Culture Collection 

(ATCC). Media, supplements were purchased from Euroclone (Pero, MI, Italy). Culture medium 

was changed every 2-3 days and cells were harvested using trypsin/EDTA (0.5%/ 0.2%). 

Docetaxel, paclitaxel and cabazitaxel were purchased from Selleck Chemicals (DBA Italia srl, 

Segrate, MI). 

 

Primary cell cultures. Human ACC primary cells were derived from two patients with non–

secreting tumors (ACC03, male and ACC08, female). The project was approved by the local 

Ethical Committee and written informed consent was obtained from patients. After surgical 

removal, cells were enzymatically digested with collagenase and cultured in the same medium 

of NCI-H295R cells.  

 

Measurement of cell viability. Cell viability was determinated by 3-(4,5-Dimethyl-2-thiazol)-

2,5-diphenyl-2H-tetrazolium bromide (MTT) dye reduction assay measuring mitochondrial 

respiratory function. Cells were treated with increasing concentrations of each taxane in a 

concentration range from 0.1  to 500 nM, up to 4 days in complete medium. Cells without 

drugs were used as control. At the end of the treatment period, MTT dye (5 mg/mL) was 

added to the cell culture medium for 2 hrs. Culture media was then removed and DMSO was 

added to dissolve the insoluble purple formazan product into a colored solution. Absorbance 

was determined at 540/620 nm by a spectrophotometer (GDV, Roma, Italy). Half maximal 

inhibitory concentration (IC50) value for each drug was calculated by non-linear regression of 

the concentration–response curves. Each experiment was performed 3 times, with each point 

run in triplicate. 

 

Statistical analysis. The data analysis and graph production were carried out using the 

GraphPad PRISM version 5.02 software (GraphPad Software, La Jolla, CA), using the one-way 

ANOVA, with a post hoc test (Bonferroni's test) for multiple comparisons, considering p < 0.05 

as threshold for significant difference. IC50 values for each drug were calculated by non-linear 

regression of the concentration–response curves. Data are expressed as mean ± SEM. 
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Results. 

Taxanes reduced cell viability of NCI-H295R cell line. 

Concentration-response curves. NCI-H295R cells were exposed to increasing concentrations of 

each taxane (0.1-500 nM) for 4 days and analyzed for cell viability by using MTT assay. The 

choice of 4 days of treatment has been made on the basis of the calculated cell doubling-time 

that is approximately 48 hrs and of previous experiments (8).  

Results are reported in Fig. 1 and demonstrated that each taxane induced a reduction of the 

cell viability in NCI-H295R cells. The calculated  IC50 for each drug revealed an order of 

potency that is: cabazitaxel (13.3 nM, IC95%: 9–19.6 nM)  > docetaxel (38.7 nM, IC95%: 20-

74.3 nM) > paclitaxel (84.3 nM, IC95%: 43.5-163.5 nM), although differences did not reach a 

statistical significance. 

 

 

Fig.1: Concentration-response curves of taxane-induced inhibition of cell viability in NCI-H295R cells. Cells were 

exposed to drugs for 4 days. Data are the mean ± SEM of 3 different experiments, each point run in triplicate.  

 

 

 

Time-course. NCI-H295R cells were treated up to 6 days with taxanes, each drug was used at 

a concentration corresponding to the respective IC50 and cells were then analyzed for cell 

viability. 

As shown in Fig. 2 all the compounds induced a time-dependent decrease in the proliferation 

rate of NCI-H295R cells. However, the efficacy of cabazitaxel was higher compared to that of 

docetaxel and paclitaxel, showing a statistically significant difference already at the day 1, that 
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was maintained up to day 4. Data obtained at day 5 and 6 are superimposable to those 

reported for day 4 (data not shown). 

 

 

 

 

 

 

 

                   

 

Fig. 2: (A) Time course of NCI-H295R cells exposed to taxanes. (B) Relative survivals comparison. Each drug point is 

significant (p<0.01) vs untreated cells from day 1. From day  2  to 4: * p<0.001 cabazitaxel vs docetaxel and 

paclitaxel; day 3: *p<0.001 cabazitaxel vs paclitaxel, #p<0.05 cabazitaxel vs docetaxel. Data are the mean ± SEM of 

3 different experiments, each point run in triplicate.  
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Taxanes induced cytotoxic effects in primary human ACC cell cultures.  

The effects of taxanes on cell viability were then tested on two ACC primary cultures (ACC03 

and ACC08) derived from patients with non-secreting ACC tumors. The clinical characteristics 

of patients are shown in Table 1.  

 

                Table 1: Clinical characteristics of ACC patients. 

Primary 
culture 
identification 

Tumor 
specimen 

Histology Disease 
stage 

Hormone 
hypersecretion 

ACC03 

Male 
59 yr old 

Local 

relapse of 

ACC 

Mitotic 

index: 25/50 

HPF; Ki67: 

20% 

Local 

relapse 

No secretion 

ACC08 

Female 
50 yr old 

Lung 

metastasis 

Oncocytic 

features, 

mitotic 

index: 10/50 

HPF; Ki67: 

20% 

Stage IV, 

lung and 

bone 

metastases 

No secretion 

 

 

Primary cells were exposed to increasing concentrations of each taxane (0.1-500 nM) for 4 

days and analyzed for cell viability by using MTT assay. Taxanes exerted a concentration-

dependent inhibition of ACC03 and ACC08 cell viability. The IC50 values calculated were not 

significantly different (Tab.2), however, ACC08 cells displayed a low response, although 

statistically significant, to docetaxel and paclitaxel, with the maximum cytotoxic effect around 

25% compared to untreated cells, that did not increase with higher drug concentration. 

Interestingly, the cabazitaxel maximum cytotoxicity is around 50%, thus suggesting an higher 

efficacy of treatment compared to the other taxanes (Fig. 3). 

 

              Table 2: IC50 values of taxanes in human ACC primary cultures (95% confidence interval [CI]). 

 

 docetaxel paclitaxel cabazitaxel 

ACC03 2.70 nM 

[95%CI:1.63 to 4.47] 

1.21 nM 

[95%CI:0.89 to 1.68] 

3.12 nM 

[95%CI:2.49 to 3.89] 

ACC08 0.79 nM 

[95%CI:0.37 to 1.58] 

0.21 nM 

[95%CI:0.13 to 3.34] 

1.06 nM 

[95%CI:0.84 to 1.34] 
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Fig.3: Concentration-response curves of taxane-induced inhibition of cell viability in human ACC primary cultures: 

ACC03 (A) and ACC08 (B). Cells were exposed to drugs for 4 days. Data are the mean ± SEM of 3 different 

experiments, each point run in triplicate.  

 

 

Comments.  

In the experimental model of NCI-H295R cells, established from a human ACC, cabazitaxel 

displayed improved potency and efficacy compared to the other clinically used taxanes, namely 

docetaxel and paclitaxel. In particular, the IC50 value in the range of low nM concentration 

suggested a high affinity for the microtubule β-tubulin subunit. The efficacy improvement is 

strongly suggested by our results showing that  the inhibition of cell viability is present already 
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after 1 day of treatment and that it is significantly higher compared to docetaxel and 

paclitaxel. It should be underlined as well that the inhibition of NCI-H295R cell viability is 

maintained up to 4 days of treatment, with a high linear correlation  (regression coefficient r2 

=0.97). The antitumor effect of cabazitaxel was also evident in the two primary cell cultures 

obtained from non-secreting ACC tumors. Similar to what observed in the NCI-H295R cells, 

cabazitaxel exerted concentration-dependent cytotoxic activity in these cells. In particular, the 

experimental in vitro model of the ACC08 cell culture is of interest because it reflects many 

clinical finding, in which tumor cells are resistant to “old” taxanes, while are sensitive to 

cabazitaxel.  

Taken together, these data indicate that cabazitaxel  was active against ACC, with an efficacy 

that was higher than other taxanes. Furthermore, we provided preliminary in vitro evidence 

that taxane-resistant tumors may be sensitive to cabazitaxel.  

During  the second part of my grant, I will plan experiments to investigate the molecular 

mechanisms underlying  the anti-tumor activity of cabazitaxel in ACC, in particular: 

-  the identification of the cell death pathways involved in the cytotoxicity  

- the possible role of MDR-1 protein in the cabazitaxel-induced cell death 
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