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a b s t r a c t

p53 gene status is implicated in the cytotoxic drug sensitivity and published research has

been mostly addressed to cisplatin (CDDP) activity. Previous study in our laboratory con-

sidered p53 mutant cell lines A431 (parental) and A431/Pt (CDDP-resistant counterpart,

resistance factor R.F. = 2.6). For a comparison which contributes to a deeper appreciation of

the process that mediates the Pt drug cellular effects, we extended our investigation to the

p53 wild-type cell lines U2-OS (human osteosarcoma) and its CDDP-resistant counterpart

U2-OS/Pt (R.F. = 5). We compared the activity of CDDP, oxaliplatin (L-OHP) and satraplatin

(JM216) whose hydrophobicity rank is JM216 > L-OHP > CDDP.

In U2-OS cells the three drugs accumulated similarly, while in U2-OS/Pt the most hydro-

phobic drugs were privileged. No significant differences in efflux were observed between

sensitive and resistant cell lines. The growing of CDDP resistance seems to be overcome by

increasing the hydrophobicity of the Pt agent. An almost linear trend seems to relate R.F. and

drug hydrophobicity in U2-OS/Pt and A431/Pt cells. DNA platination in U2-OS as in A431 cells is

at the lowest levels forL-OHP. In U2-OS cell line the IC50 ofCDDP (17.6 mM) and JM216 (88.02 mM)

do not correlate with their similar levels of Pt–DNA adducts (mean value �0.14 pmol Pt/mg

DNA). The presence of a wild-type p53 exalts either CDDP cytotoxicity (two-fold more active in

U2-OS than in A431 cells) and CDDP resistance in comparison to a p53 mutant type. The p53

status seems to not improve JM216 or L-OHP cytotoxicity in both cell lines.
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1. Introduction

The resistance to cisplatin (CDDP) is multifactorial and

several mechanisms are encountered simultaneously
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within the same tumour cell [1]. The high level of resistance

is usually an effect of a set of almost unrelated mechanisms

[2]. Cells expressing low levels of CDDP resistance, that

mimic the clinical situation [3], should be more prone to
.
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show a relatively simplified cellular effect scenario, at least

considering the resistance. Previously, we studied the cell

system A431–A431/Pt (sensitive and CDDP-resistant human

cervical tumour cells) where the resistant cells were

characterized by a low level of CDDP resistance (resistance

factor, R.F. = 2.6) [4]. Administering to this cell model

CDDP, oxaliplatin (L-OHP) and satraplatin (JM216), whose

hydrophobicity is in the order JM216 > L-OHP > CDDP [5],

we showed that in the resistant cells the reduction of

CDDP accumulation appeared as one of the major determi-

nants of CDDP resistance, and variation(s) of plasma

membrane accounted for this reduction [4]. The same

model system was chosen by Lanzi et al. [6] to evaluate

the role of p53 gene status in acquired resistance to CDDP.

They proved that the limited sensitivity of the parental cell

line to CDDP exposure and the low level of drug-induced

apoptosis were consistent with the presence of a mutant

p53 gene [6]. p53 is involved in the mediation of the CDDP

toxic cellular events which are a direct consequence of both

DNA damage and of the amount of Pt–DNA adducts [7]. p53

protein, a transcription factor acting as tumour suppressor,

seems to sense the extent of DNA damage and, thereby,

determines whether to permit the cell to survive or activate

the apoptotic program [7]. Therefore, tumour cells that have

gene mutations in the apoptotic function of p53 fail to

activate the cell death program [7]. On the contrary, the

presence of wild-type p53 facilitates CDDP cytotoxicity as

happens for instance in seminomatous germ cell tumour [8].

Many of the studies defining the role of p53 in the apoptotic

pathway have been conducted administering CDDP, but not

its analogues, to cells [7,9]. Recently the role of p53 in

response to different types of DNA damage induced by

CDDP and BBR3464 in U2-OS human osteosarcoma cell line

has been considered and only CDDP was capable of inducing

significant levels of apoptosis [10]. Furthermore, JM216-,

JM118- and CDDP-induced cytotoxicities in relation to Pt–

DNA adduct formation do not appear related to p53 status of

the considered cell lines [11]. We have been currently

evaluating cell sensitivity, cellular accumulation and Pt–

DNA adducts of CDDP, L-OHP and JM216, characterized by

different hydrophobicities [5], in pairs of sensitive and

CDDP-resistant cells with low R.F. This information can

highlight the role of p53 in cellular response to drugs

different from CDDP, hopefully leading to criteria for a more

appropriate choice of Pt-drug also in clinical situation. So,

we extended our study to U2-OS and U2-OS/Pt (parental and

its CDDP-resistant counterpart, respectively). This model

presents a p53 wild-type status [10,12], well-defined biolo-

gical features and molecular characteristics [13] and the

reduced drug accumulation has been shown to be an

important feature in the setting up of the five-fold CDDP-

resistance [14].

The present work on the pair U2-OS and U2-OS/Pt

was intended (i) to evaluate the role of p53 wild-type status

in determining the cytotoxicity in relation to Pt–DNA

adducts of the different drugs; (ii) to check if membrane

modification(s) were still present and contributed to the

CDDP-resistance; (iii) to test the importance of the drug

hydrophobicity in overcoming a doubled R.F. in comparison

to A431/Pt.
2. Material and methods

2.1. Cell lines and culture conditions

The human tibial osteosarcoma cell line U2-OS and the CDDP-

resistant counterpart U2-OS/Pt were used in this study [13].

Establishment details and biological properties have been

already described [13]. Both cell lines grew as monolayers at

37 8C in a 5% CO2 atmosphere in Mc Coy’s 5A medium

(BioWhittaker Italia s.r.l., Milano, Italy) supplemented with

10% heat inactivated FCS (Gibco Srl, Milano, Italy) and 2 mM L-

glutamine (Sigma–Aldrich S.r.L., Milano, Italy). Antibiotics

were omitted from the medium to avoid interactions. The

parental and the resistant lines were used from passage 2 to

20. Both cell lines were kindly provided by Dr. Paola Perego,

Department of Experimental Oncology and Laboratories,

Istituto Nazionale Tumori, Milano, Italy.

2.2. Platinum drugs

CDDP (Platamine1; Pharmacia & Upjohn S.p.A., Milano, Italy);

L-OHP (Eloxatine1) was a gift from Sanofi-Synthelabo S.p.A.,

Milano, Italy; JM216 was provided by one of us (L.K.).

Immediately before use, CDDP and JM216 were dissolved in

0.9% saline, while L-OHP was dissolved in water.

2.3. Assessment of cellular sensitivity to drugs

Cellular sensitivity to drugs was assessed by cell counting

accordingly to our previous work [4]. All assays were performed

in triplicate, and the values are the mean� standard deviation

(S.D.) of three independent experiments. IC50 determined by

extrapolation of dose–response cytotoxic curves is defined as

the concentration resulting in 50% reduction in cell number as

compared to untreated plates. The R.F. was calculated as

R:F: ¼ IC50U2-OS=Pt cells
IC50U2-OS cells

2.4. Determination of cellular Pt accumulation

Cellular Pt accumulation was determined for both cell lines,

exposed for 1 h to freshly dissolved CDDP, L-OHP or JM216 at

concentrations up to 500 mM. The method was according

standard procedures [4,15]; total Pt content (detection limit

10 mg/l) was determined by flameless absorption spectroscopy

(Model 3300, Perkin-Elmer, Norwalk, CT) at the Institute of

Occupational Medicine, University of Brescia, Italy. Experi-

ments were performed in duplicate and the values are the

means � S.D. of three independent experiments.

2.5. Drug efflux studies

Both cell lines were seeded as described above for cellular Pt

accumulation studies. Twenty-four hours later, the U2-OS and

U2-OS/Pt cells were treated with 75 and 400 mM CDDP,

respectively to obtain, after 60 min, similar cellular Pt levels

in the two cell lines (see Pt accumulation). Details of the

method have been previously published [4]. Experiments were
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performed in duplicate and the values are the means � S.D. of

three independent experiments.

2.6. Quantification of Pt–DNA adducts

For both cell lines, 4.5 � 106 cells were seeded in 100 mm tissue

culture dishes (Iwaki). After 24 h, the cells were exposed for 1 h

to CDDP, L-OHP or JM216 (as described previously for Pt

accumulation) at concentrations ranging up to 500 mM. Lysis of

cells was carried out overnight at 37 8C accordingly to [4]. DNA

was extracted, using a combined phenol–Tris HCl (Labtek S.r.L

Eurobio, Milano, Italy) and chloroform–ethanol–sodium acet-

ate (Sigma) technique (modification of the method of Kirby

and Cook [16]). The amount and purity of DNA were

determined according to [17]. Pt content of the samples was

assessed by inductively coupled plasma mass spectroscopy

[15] at the Institute of Occupational Medicine, University of

Brescia, Italy. DNA platination levels (detection limit 0.1 mg/l)

were expressed as pmol Pt/mg DNA. Experiments were made

in duplicate and the values are the means � S.D. of three

independent experiments.

2.7. Statistical analysis

Data of Pt uptake, adducts and Pt efflux were plotted using a

linear regression model. For all the plots a significant

regression coefficient was found (p < 0.01 or less).

Statistical significance of the regression was evaluated by

using unpaired two-tailed Student’s t-test. Difference between

linear regressions was obtained by comparing the slope with

Student’s t-test. A critical value of p < 0.05 was considered.
3. Results

3.1. Assessment of cellular sensitivity to Pt drugs

Cellular sensitivity to Pt drugs was determined by growth-

inhibition assay after 1 h drug exposure. The IC50 values are

shown in Table 1. Under our experimental conditions, the U2-

OS/Pt cell line was approximately five- and two-fold more

resistant to CDDP and L-OHP, respectively. No significant

differences in IC50 values were observed when the two cell

lines were exposed to JM216. The IC50 values of U2-OS cells

were approximately 6.8-fold and 5-fold higher for L-OHP and

JM216, respectively, than CDDP.
Table 1 – Cell sensitivity to CDDP, L-OHP and JM216 in
U2-OS and U2-OS/Pt cellsa

Drugs IC50 (mM) R.F.b

U2-OS U2-OS/Pt

CDDP 17.6 � 4.8 87.4 � 4.2 4.96

L-OHP 120.2 � 3.5 245.8 � 3.5 2.04

JM216 88.0 � 8.3 94.4 � 3.3 1.07

a Cell sensitivity was assessed in cells exposed for 1 h to the drug

and counted 72 h later.
b R.F. = resistance factor, calculated as: R.F. = (IC50U2-OS/Pt cells)/

(IC50U2-OS cells).
3.2. Determination of cellular Pt accumulation

Total cellular Pt levels after 1 h drug exposure (range 35–500 mM)

are expressed in terms of nmol Pt/106 cells, and are shown in
Fig. 1 – Pt accumulation after 1 h exposure to increasing

concentrations of (A) CDDP in the U2-OS (^) and in the U2-

OS/Pt (^) cell lines; (B) L-OHP in the U2-OS (&) and the U2-

OS/Pt (&) cell lines; (C) JM216 in the U2-OS (~) and the U2-

OS/Pt (D) cell lines. Data are means W S.D. of three

duplicate experiments.



Fig. 2 – Comparison of the levels of Pt accumulation in (A)

U2-OS and (B) U2-OS/Pt exposed to CDDP, L-OHP, JM216.

Symbols are as reported in Fig. 1.

Fig. 3 – Efflux of CDDP over 60 min period from U2-OS (*,

75 mM) and U2-OS/Pt (*, 400 mM) cells. Data are

means W S.D. of three duplicate experiments.
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Figs. 1 and 2. In both cell lines, exposure to all the tested drugs

resulted in a concentration-dependent linear increase in Pt

levels. For CDDP accumulation, the slope was significantly

steeper in U2-OS cells supporting that CDDP uptake was about

five-fold higher (mean value) in U2-OS cells than in the resistant

variant [slope = 0.036� 0.003 (mean� S.E. of estimate), r = 0.992

in U2-OS and slope = 0.006� 0.0001, r = 0.996 in U2-OS/Pt;

p < 0.0001, Fig. 1A]. Also the pattern of accumulation of L-

OHP was different between parental and resistant cell lines

(slope = 0.036� 0.001, r = 0.998 in U2-OS and slope = 0.017�
0.001, r = 0.999 in U2-OS/Pt; p < 0.0001, Fig. 1B). The accumula-

tion of L-OHP in the sensitive cell line was quite similar to that of

CDDP (compare slopes: 0.036� 0.001 for L-OHP versus

0.036 � 0.003 for CDDP, Fig. 2A) while in the resistant variant

the accumulation levels were about 2.2-fold higher than CDDP

(compare slopes: 0.017� 0.001 for L-OHP versus 0.006� 0.0001

for CDDP, Fig. 2B). No differences in Pt accumulation levels

between sensitive and resistant cell lines were found for JM216

(slope = 0.038� 0.002, r = 0.997 in U2-OS and slope = 0.039�
0.001, r = 0.999 in U2-OS/Pt; p = 0.381, not significant, Fig. 1C).

Summarising these results, it appears that similar levels of Pt

were accumulated in U2-OS exposed to the three drugs (Fig. 2A)
(respective slopes for CDDP, L-OHP and JM216: 0.036, 0.036 and

0.038) whereas in U2-OS/Pt L-OHP and JM216 accumulated,

respectively, about 2.2- and 5.4-fold higher than CDDP (Fig. 2B)

(respective slopes for CDDP, L-OHP and JM216: 0.006, 0.017 and

0.039).

3.3. Drug efflux studies

Based on the Pt accumulation data, efflux studies were

performed in U2-OS and U2-OS/Pt cells exposed to CDDP.

The time course of Pt efflux into drug-free medium was

examined in U2-OS and U2-OS/Pt cell lines, following a 60 min

loading period, with 75 or 400 mM CDDP, respectively (Fig. 3).

The retained intracellular Pt levels after incubation in drug-

free medium for different times did not show significant

differences in efflux (slope = �0.260 � 0.080, r = �0.916 in U2-

OS and slope = �0.280 � 0.123, r = �0.850 in U2-OS/Pt;

p = 0.898, not significant).

3.4. Relationship between Pt accumulation and drug
hydrophobicity

To assess whether any relationship exists between the

hydrophobicity of the drugs and cellular accumulation of Pt

in U2-OS and U2-OS/Pt cells, the mean values of the different

Pt accumulations in the same range of drug concentrations

(35–500 mM) were plotted as a function of ranking the

compounds in terms of hydrophobicity (JM216, log P = �0.16 �
� 0.16; L-OHP, log P = �1.65 � 0.21; CDDP, log P = �2.53 � 0.28)

[5]. We found a linear correlation between hydrophobicity and

Pt accumulation (using mean data) in both cell lines (Fig. 4).

The slope for U2-OS/Pt cells was significantly steeper than

that for U2-OS cells (slope = �0.358 � 0.486, r = �0.593 and

�3.249 � 0.201, r = �0.998, in U2-OS and U2-OS/Pt cells,

respectively, p < 0.05, see Fig. 4).

3.5. Analysis of Pt–DNA adducts

The amount of Pt bound to DNA after 1 h exposure to various

concentrations from 35 to 500 mM of CDDP, L-OHP or JM216

linearly increased in both U2-OS and U2-OS/Pt cells (Figs. 5 and

6). After CDDP treatment, DNA platination levels were 2.3-fold

higher in U2-OS cells than in the resistant variant throughout



Fig. 4 – Relationship between drug accumulation and

hydrophobicity (Slog P) of the drugs in U2-OS (* and full

line) [y = 8.294 S 0.358x; r = S0.593, r2 = 0.3514] and U2-OS/

Pt (* and dotted line) [y = 9.336 S 3.249x; r = S0.998,

r2 = 0.9962].
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the entire range of tested concentrations (compare slopes:

slope = 0.0006 � 0.0001, r = 0.999 in U2-OS, and slope =

0.0003 � 0.0001, r = 0.999, in U2-OS/Pt; p < 0.0001, Fig. 5A). Also

after L-OHP exposure, DNA platination was about two-fold

higher in U2-OS than in U2-OS/Pt cells (compare slopes:

slope = 0.0005 � 0.0001, r = 0.999 in U2-OS, and slope =

0.0001 � 0.00001, r = 0.998, in U2-OS/Pt; p < 0.0001, Fig. 5B).

No significant differences in DNA platination were observed

between the two cell lines when JM216 was used

(slope = 0.0007 � 0.0001, r = 0.969 in U2-OS and slope =

0.0006 � 0.0001, r = 0.991 in U2-OS/Pt; p = 0.361, not significant,

Fig. 5C). In the parental line, JM216 and CDDP showed similar

levels of DNA platination while Pt bound to DNA after L-OHP

exposure was slightly lower than the two other drugs (Fig. 6A).

In the resistant counterpart JM216 showed quite the same

ability to form adducts than in the parental line (Fig. 6B) while

DNA platination levels after CDDP and L-OHP exposure were

similar between these two drugs and two-fold lower than that

of JM216 (Fig. 6B).
Fig. 5 – Pt–DNA binding after 1 h exposure to increasing

concentrations of (A) CDDP in the U2-OS (^) and the U2-

OS/Pt (^) cell lines; (B) L-OHP in the U2-OS (&) and the U2-

OS/Pt (&) cell lines; (C) JM216 in the U2-OS (~) and the U2-

OS/Pt (D) cell lines. Data are means W S.D. of three

duplicate experiments.
4. Discussion

In general, the non-specific diffusion through the double

lipid layer of a cell membrane is enhanced and/or fastened

when a drug is more liposoluble [5,18,19]. In the U2-OS cell

line we found that the most (JM216) and the least (CDDP)

hydrophobic drug accumulated at comparable levels (Fig. 1).

This behaviour strongly suggests that a facilitated diffusion

may be involved in Pt drug accumulation in U2-OS cells.

Conversely, in the CDDP-resistant cell line U2-OS/Pt, Pt

accumulation becomes a function of drug hydrophobicity,

and the most hydrophobic one is privileged (Fig. 2A and B).

Furthermore, no significant differences in efflux were

observed between sensitive and resistant cell lines, and

the R.F. (five-fold for CDDP, two-fold for L-OHP) parallels the

reduction of drug accumulation. These findings suggest that

the reduced drug accumulation plays an important role in

the setting up of the CDDP resistance, and alterations in the

cell membrane can be responsible for the reduced drug

uptake. These changes, at the selection of the CDDP-

resistant variant, seem to cancel the facilitated diffusion
which appears in the parental cell line and the Pt drug

accumulation becomes dependent on the hydrophobicity of

the drug. The growing of the resistance to CDDP seems to be

overcome by the increasing of hydrophobicity of the Pt



Fig. 6 – Comparison of the levels of Pt–DNA adducts in (A)

U2-OS and (B) U2-OS/Pt exposed to CDDP, L-OHP, JM216.

Symbols are as reported in Fig. 5.

Fig. 7 – Relationship between R.F. and drug hydrophobicity

(Slog P) in (A) U2-OS cells, (B) A431 cells and (C) 41M cells.

Assuming that R.F. = 1 is the condition for the overcoming

of cell resistance, the fitting of the data was forced through

this value. The arrow indicates the hypothetical R.F. value

of JM216. Slog P values are from Screnci et al. [5]; R.F. of

graph C are from Kelland et al. [25].
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agent. In line with these conclusions, Beretta et al. [14],

considering the same cell lines we used, have found no

involvement of CTR1 Cu transporter in the CDDP trafficking

in resistant cells, although conflicting data have been

reported by other authors in different cell lines [20].

According to our conclusions, Beretta et al. [14] suggest a

greater membrane permeability for sensitive cells in

comparison with the CDDP-resistant variant. Recently, a

significant difference in the physical state of membrane

lipids between the sensitive human lung adenocarcinoma

A549 and the resistant A549/cisPt cells has been described

[21]. Furthermore, the application of surface-enhanced

infrared absorption spectroscopy has shown a disordering

in the lipid chain packing of resistant cells after application

of CDDP [22]. As we attempted to do with A431 cell line [4] we

considered the analysis of the cell membrane lipids by

proton magnetic resonance (1H NMR) spectroscopy in the

resistant and sensitive U2-OS cell lines hoping to obtain

indications on the alterations in the mobile lipids and

phosphatidylcholine [23,24]. The results still point out

alterations of these molecules but we were not able to

confer statistical significance to these data, probably
because these cell lines are not apt to this kind of measure

since they seem to undergo rapid alterations during the 1H

NMR measurements.

A further result of our study is that, in the model system

A431–A431/Pt, where the R.F. is 2.6, both L-OHP and JM216

were able to circumvent the resistance [4], while in the U2-OS–

U2-OS/Pt model, where the R.F. is 5, only the most hydro-

phobic JM216 overcomes the CDDP-resistance. It is interesting

to note that an almost linear relationship seems to relate R.F.

and drug hydrophobicity either in the model cell line A431/Pt

or in U2-OS/Pt (Fig. 7) but it is intriguing to note that also the

pair 41M–41M/cisR4 (R.F. = 4.7) [25], that presents molecular

determinants of resistance similar to those of the cell lines we

studied, shows a correlation of R.F. versus drug hydrophobi-

city, similar to that of U2-OS–U2-OS/Pt or A431–A431/Pt. This

correlation allows to predict that JM216 could circumvent the

resistance. To our knowledge, this result has not been reported

in the pair 41M–41M/cisR4 but this is what really happens in

the related 41M–41M/cis6 [26]. The relationship between Pt

accumulation and hydrophobicity of the drug, and between

R.F. and hydrophobicity, that characterize different cell lines,

seem to indicate that the change in plasma membrane at the
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setting up of CDDP-resistance, can be a common and precise

event at least in the cell lines with low R.F. This event that

could be a small contribution when high levels of resistance

are present [3] dictates the amounts of drug accumulation and

modulates only the uptake of the lesser lypophilic drugs.

Gately and Howell [27] postulated that more lypophilic drugs

should not exhibit decreased uptake in resistant cells and now

our results seem to support the statement. It must be noted

that our results have been obtained using uncharged drugs.

Previously we observed that substantially different mechan-

ism(s) of cellular Pt drug accumulation could operate between

positively charged and neutral species [28]. Similar conclu-

sions have been suggested to rationalize the transport of the

cationic multinuclear Pt complex BBR3464 [13].

Finally, the DNA platination in U2-OS cells is in the order

JM216 = CDDP > L-OHP while in U2-OS/Pt cells the sequence is

JM216 > CDDP > L-OHP. As for the pairs A431–A431/Pt [4] still it

appears that where the accumulation levels of Pt drugs and

the rate of reactions with thiol containing species [29] are

comparable so allowing the best comparison, L-OHP presents

lower DNA platination than the other drugs. The presence of

bulky chelated DACH ligand [30–32] could interfere with the

rate of DNA platination making the L-OHP cytotoxicity more

time-dependent and, consequently, lesser comparable with

that of the other drugs.

As far as the cytotoxicity of CDDP and JM216 is concerned

despite of their comparable levels of Pt–DNA adducts in U2-OS

cell line, the activity of the former is five-fold higher than that

of the latter drug. Since the DNA lesions generated by these

drugs are repaired in vitro with similar kinetics by the

mammalian nucleotide excision repair pathway [33] and the

mismatch repair complex demonstrates greater preference for

CDDP adducts than for JM216 [7], it seems clear that the

sensitivity to the tested drugs does not appear to correlate

with Pt–DNA levels.

In considering the apoptotic function of p53, current

information shows that this function is downregulated in

cells expressing the mutant gene but not in cells expressing a

wild-type p53 which favours an increased sensitivity to CDDP

[7,9]. We noted that this statement is fulfilled by CDDP which is

2-fold more active in U2-OS than in A431 cell line, even though

in this latter cell line the Pt–DNA amount is 2.9-fold higher.

The wild-type p53 cell feature that exalts the cytotoxicity

results also in a greater CDDP-resistance in comparison to a

p53 mutant type (R.F. = 5 in U2-OS/Pt, R.F. = 2.6 in A431/Pt).

It is interesting to note that JM216, whose aquated

biotransformed product(s) differs from the CDDP analogous

only for one ammine substituted by one cyclohexylamine,

appears unable to trigger a marked cytotoxicity in a model

which retains a wild-typep53.As a matterof fact JM216 presents

similar cytotoxicity in U2-OS and in A431 cells. On the basis of

these findings it is tempting to speculate that the process

leading to drug-induced cell death may differ for different Pt

drugs, and the chemical differences in the carrier ligand can

trigger important consequences in mediating induction/activa-

tion of p53. In this context, also mechanisms of intracellular

distribution mayplaya role incytotoxicactivityofPtcomplexes;

for example, the involvement of Golgi apparatus or other

cellular organelles, such as lysosomes and mithocondria, has

been reported in modulating drug effect [34].
While these considerations deserve further studies, it

seems clear that in the considered cell lines the hydropho-

bicity of the drug is important to bypass the CDDP-resistance

but this physico-chemical parameter does not affect the

pathways supporting drug activity, this possibly due to the

biotransformation(s) of the drugs.

In conclusion, in the cell model U2-OS–U2-OS/Pt, the

intracellular drug accumulation is an important determinant

in CDDP-resistance. In the sensitive cell line, our results are

consistent with a Pt uptake sustained by a facilitated diffusion

which appears to be lost during the selection of drug-resistant

variant(s). The hydrophobicity of the drug seems to be the key

to bypass CDDP-resistance; an enhanced hydrophobicity of

the drug is required at the growing of the R.F. Furthermore the

comparison between U2-OS and A431 cell lines shows that the

cytotoxicity of CDDP correlates with the p53 status being

greater in U2-OS (wild-type p53) than in A431 (mutant p53).

Not only, the p53 wild-type status affords in a greater CDDP-

resistance than the p53 mutant type. Surprisingly the p53

status does not seem to confer advantage to the cytotoxicity of

JM216 in both cell lines.
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