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MEN 10710 is a new synthetic distamycin derivative posses-
sing four pyrrole rings and a bis-(2-chloroethyl)-aminophenyl
moiety linked to the oligopyrrole backbone by a flexible
butanamido chain. Its biological properties have been
investigated in comparison with the structurally related
compound, tallimustine (FCE24517), and the classical alky-
lating agent, melphalan (L-PAM). Cytotoxic potency of MEN
10710 was increased from 10- to 100-fold, as compared to
tallimustine or L-PAM in murine L1210, human LoVo and
MCF7 tumor cell lines. MEN 10710 was still active against
L1210/.-PAM leukemic cells, while a partial cross-resistance
was observed in LoVo/DX and in MCF7/DX cells selected for
resistance to doxorubicin and expressing a MDR phenotype.
Treatment with verapamil (VRP) reduced the resistance to
tallimustine, but not to MEN 10710, in MCF7/DX cells. The
cytotoxic effects reflect in vivo antitumor potency and
toxicity in the treatment of human tumor xenografts. MEN
10710 was more effective in A2780/DDP, an ovarian carcino-
ma selected for resistance to cisplatin. On the other hand, the
IC3 for inhibiting murine granulocyte/macrophage colony
formation was 50 times higher for MEN 10710 than for
tallimustine, suggesting a lower myelotoxic potential. In
conclusion, the particular biological profile of MEN 10710
characterized by a marked cytotoxic potency, an interesting
antitumor efficacy and a reduced in vitro myelosuppressive
action may represent a further improvement in the rational
design of a novel distamycin-related alkylating compound.

Key words: Alkylating agent, distamycin, human tumor
xenografts, myelotoxicity.

Introduction

Bifunctional alkylating agents are the first class of
drugs proven to have clinical antitumor activity and
still remain the most widely used drugs in clinical
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chemotherapy. Conventional nitrogen mustards are
known to alkylate preferentially the nucleophilic N-7
atom of guanine in a non-random manner.! How-
ever, these agents have a limited capacity to read
sequence information. In an attempt to increase the
sequence selectivity of DNA damaging agents, a
number of DNA minorgroove binders have been
used as carriers of alkylating moieties.” Distamycin
analogs appear the most promising compounds of
this new series of antitumor agents. Among alkylat-
ing derivatives of distamycin, tallimustine FCE
24517) exhibits a broad spectrum of antitumor
activity against a variety of human tumor models,
including tumor types (e.g. melanoma) resistant to
conventional cytotoxic agents.> The antitumor activ-
ity of tallimustine has been related to a preferential
binding to AT-rich sequences in the minor groove of
B-DNA,** coupled to the alkylation of bases closely
located to these DNA regions,6 especially at N-3 of
adenine.” At variance with 1-PAM, tallimustine does
not induce cross-linking.® Tallimustine is now under-
going clinical evaluation. However, preclinical and
clinical data indicate a relevant myelosuppressive
action.”

Recently, in our laboratories, a series of new
compounds has been synthesized with the aim to
examine the effect of the insertion of a flexible
carbon chain between the oligopyrrole backbone and
the alkylating moiety.’° Among them MEN 10710
(Figure 1) emerged as a particular compound with an
interesting profile of interaction with DNA different
from both L-PAM and tallimustine. In fact it elicits
alkylation at bases closely located to AT-rich tracts
and in addition is a potent inducer of interstrand
cross-links."® MEN 10710 is chemically characterized
by two structural features: (i) the presence of four
pyrrole rings, instead of three, in the distamycin
backbone, and (ii) a butanamido chain as a linker
between the oligopyrrole structure and the alkylating
function.
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Figure 1. Chemical structures of MEN 10710, talimustine (FCE 24517) and L-PAM.

The aim of the present study was to perform a
detailed comparative evaluation of MEN 10710,
tallimustine and L-PAM in terms of cytotoxic, anti-
tumor and in vitro myelosuppressive activity. Present
findings indicate that MEN 10710 has a promising
pharmacodynamic profile and it might represent an
important step in the rationale design of new
distamycin analogs with improved therapeutic index.

Materials and methods
Drugs

Tallimustine and its derivative MEN 10710 were
obtained by chemical synthesis in the Chemistry
Department, Menarini Ricerche, Pomezia (Italy). Their
characterization and purity were assessed by compar-
ing spectral data for tallimustine (FCE 24517) with
those reported in the literature® and by NMR for the
new compound. Both compounds were dissolved and
diluted in deionized water. Doxorubicin obtained from
Pharmacia-Upjohn (Milan, Italy) was diluted in de-
ionized water and checked spectrophotometrically:
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E15,=200 (=496 nm, in H,0). LPAM (Alkeran®),
purchased from Glaxo-Wellcome, was dissolved as
described in the clinical formulation. Verapamil was
purchased from Sigma (Milan, Italy), dissolved in
dimethyl sulfoxide (DMSO) and diluted in deijonized
water. All drugs were prepared immediately before
use.

Cell cultures and evaluation of cytotoxicity

L1210 and L1210/1-PAM murine leukemia cells were
maintained in RPMI 1640 medium (Gibco) supple-
mented with 10% FBS, 2 mM L-glutamine and 0.01 mM
B-mercaptoethanol. Human colon carcinoma LoVo
(ATCC CCL 229) cell line was maintained in Ham’s
F12 supplemented with 10% FBS and vitamins. Human
mammary carcinoma MCF7 (ATCC HTB 22) cell line
was grown in Dulbecco’s modification of Eagle’s
medium (DMEM), supplemented with 10% FBS and 2
mM L-Glutamine. LoVo/DX'' and MCF7/DX"? were
obtained in vitro after treating LoVo and MCF7 cells
with doxorubicin, and maintained in the presence of
0.2 and 1.0 uM of DX, respectively. One passage



before the experiment, the drug was removed from
the culture medium.

Cell survival was assessed by the tetrazolium dye
(MTT) assay."® The MTT dye was obtained from Sigma.
Cells were harvested from exponential phase main-
tenance cultures and dispensed into 96-well micro-
assay culture plates (3 x 10> cells/well) and grown for
24 h at 37°C in a 5% CO, incubator. Drugs were then
added to the wells to achieve a final drug concentra-
tion ranging from 0.1 to 50 uM for I-PAM and from
0.001 to 10 uM for the others drugs (eight wells were
used for each different concentration). The same
volume of 0.9% NaCl solution in water with 1%
(DMSO) was added to control wells. Wells containing
culture medium alone without cells were used as
blanks. The plates were incubated at 37°C in a 5% CO,
incubator for 24 h. After drug exposure, cells were
washed twice with 0.9% NaCl solution and incubated
in drugfree medium for about three doubling times
(72 h). When incubation was complete, 15 pl of stock
solution of MTT dye in 0.9% NaCl solution in water
was added to each well to achieve a final dye
concentration of 0.5 mg/ml. The plates were incu-
bated at 37°C in a 5% CO, incubator for 4 h.
Subsequently, 100 pl of medium was removed from
each well from the upper microwell layer and 100 pl
of DMSO was added to solubilize the MTT formazan.
Complete solubilization was achieved by placing the
plate in a mechanical shaker for 30 min at room
temperature. The optical density of each well was then
measured with a Model 2550 Microplate Reader
(BioRad) at a wavelength of 600 nm. The percent cell
viability was calculated by the formula:

Cell viability (%) =
mean optical density of treated wells

: : x 100
mean optical density of control wells

The results were espressed as ICs, calculated on
dose-response curves, and defined as the drug
concentration that produces 50% reduction of absor-
bance compared to control cells. Each experiment was
repeated at least three times.

In a separate set of experiments (n=3) the
cytotoxicity of verapamil (VRP) on MCF-7 and MCF-
7/DX cell lines was assessed. Verapamil was evaluated
in the concentration range 0.1-100 puM (eight wells
were used for each different concentration). At the
highest non-cytotoxic concentration of VRP, corre-
sponding to 55 uM, there was a cell survival of 89+7
and 93+ 5% in MCF-7 and in MCF-7/DX, respectively,
and this value was not statistically different from the
survival rate of cells exposed to a drug-free medium.
Therefore this concentration of VRP was selected for
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following studies of co-incubation with cytotoxic
drugs to assess any potential reversal of resistance.

Tumor lines and in vivo studies

First-generation hybrid BDF1 mice, 6-12 weeks old,

were purchased from Charles River (Calco, Italy). In

experiments with human tumor xenografts, Swiss 7/

nu mice, 6-9 weeks old (Charles River), were

maintained in microisolator cages and supplied with
sterile materials.

A431 human epidermoid carcinoma (ATCC CRL
1555), H460 human non-small cell lung carcinoma
(ATCC HTB 177) and A2780/DDP human ovarian
carcinoma cisplatin-resistant (selected in Istituto Na-
zionale Tumori Laboratory by continuous drug ex-
posure Zn vitro of the parent cisplatin-sensitive A2780
line; the resistance index to cisplatin is around 20)
were established as s.c. in vivo lines from cell lines
(107 cells/0.2 mi/flank). For experimental purposes
mice were transplanted in both flanks with tumor
fragments. Tumor-bearing mice were randomly di-
vided into different groups before starting drug
treatment. The s.c. tumors were measured in two
diameters and the tumor weight (TW) was calculated
by the formula: TW = length (mm) X width? (mm)/2 =
mm® = mg (assuming unit density).'*

The following end points were used to assess
antitumor efficacy:

(@  Optimal tumor weight inhibition percent (opT-
W1%) in treated over control mice. Tumor weight
(TW), calculated as described above, was the
mean of each group. TWI% was evaluated as:
100 —(TW treated /TW control x 100). The low-
est value in the first 30 days after the end of
treatment was reported in the results.

(D) Logye cell kil (LCK) was calculated by the
formula:'>

r-c¢

ICK = ——+—F
332 x Ty

T'—C, is the tumor growth delay, where T is the
time (days) required for the treated tumors and C
is the control tumors (mean of eight tumors/
group) to reach a predetermined size, usually 1
or 2 g. T4 is the doubling time in days measured
from a best fit straight line of the control tumors
in exponential growth (range 100-400 mg). A
LCK value of 1 is considered indicative of an
active compound.

(i) I/C % in survival time, where T and C represent
the median survival time (days) of treated and
control mice, respectively.
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Death of treated mice occurring prior to the first
death in the control were ascribed to drug toxicity.

Student’s ttest (two tailed) was used for statistical
comparison of tumor weight in mice treated with MEN
10710- versus tallimustine-treated mice, at the days on
which opTWI% was assessed.

Granulocyte macrophage colony-forming
cell formation (GM-CFC) assay

GM-CFC assay conditions were based on the proce-
dure of Volpe et al.'® In brief, nucleated bone marrow
cells were recovered from the femurs of female BDF1
mice, 6-12 weeks of age. Cells were suspended at a
concentration of 2 x 10%ml in RPMI 1640 containing
20% heat-inactivated (65°C, 30 min) FBS with 5 mM
HEPES, 2 mM Ii-glutamine, 100 U/ml of penicillin,
100 pg/ml of streptomycin and 5x10° mM 2-mer-
captoethanol (Gibco), and incubated with or without
various concentration of drugs ranging from 0.005 to
500 nM (see Figure 2). Following 4 h of incubation at
37°C with 5% CO, in a humidified atmosphere, the
cells were centrifuged and extensively washed in
RPMI 1640. Finally, 2 x 10> marrow cells were plated
in triplicate 35 mm plastic Petri dishes, in 2 ml of
complete RPMI 1640 medium containing 0.35%
agarose (Life Technologies, Gaithersburg, MD) and
100 U/ml of murine recombinant granulocyte-macro-
phage colony stimulating factor (GM-CSF) (Genzyme,
Cambridge, MA). The cultures were allowed to gel for
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Figure 2. Effects of tallimustine, MEN 10710 and L-PAM on
GM-CSF-dependent murine bone marrow colony formation.
Nucleated bone marrow cells recovered from femurs of
BDF1 mice were treated for 4 h at different concentrations
with: tallimustine (@); MEN 10710 (OJ) and L-PAM (e).
Mean + SE.

848 Anti-Cancer Drugs - Vol 8 - 1997

15 min at 4°C and then incubated for 7 days. GM-CFC
colonies were identified as having 50 or more cells and
scored by using a Leitz inverted microscope. The
toxicity of drugs on colony formation was determined
by comparing the mean number of colonies in treated
groups (T) to that in untreated controls (C) according
to the formula:

c-T

Colony inhibition (%) = x 100

Results
Cytotoxic activity

The cytotoxic potency of MEN 10710 was 4- to 17-fold
greater than tallimustine in human (LoVo and MCF7)
and murine (L1210) cell lines (Table 1). In the same
cell lines, 1-PAM exhibited a mild cytotoxicity about
two order of magnitude lower than MEN 10710. In L-
PAM-resistant leukemia cells (L1210/1-PAM) MEN
10710 still exerted a remarkable cytotoxic action. On
the other hand human cell lines selected for resistance
to doxorubicin, LoVo/DX and MCF7/DX, largely
characterized by a typical MDR phenotype,***?
partially resistant to the growth inhibitory effects of
both MEN 10710 and tallimustine. However, the
pattern of crossresistance of the two alkylating
distamycin derivatives was different in the cell systems
expressing mdr 1. In particular a high degree of
resistance to tallimustine but not to MEN 10710 was
observed in MCF7/DX. In this cell line further
experiments were performed to examine the potential
reversal of resistance to those agents by verapamil
VRP. At its subtoxic concentration (55 uM) VRP
considerably increased the cytotoxic effect of tallimus-
tine (resistance index was reduced from 33 to 2) as
well as of DX (resistance index dropped from 268 to
15), while leaving unaffected those of MEN 10710
(resistance index was 4.9 and 5.0 in the absence and
presence of VRP, respectively).

Antitumor activity

The antitumor efficacy of the two distamycin deriva-
tives was investigated in three human carcinoma
xenografts characterized by natural resistance to
alkylating agents such as the A431 cervix carcinoma'’
and the H460 non-small cell lung carcinomal,18 or
A2780/DDP an ovatian carcinoma with acquired
resistance to cisplatin (see Materials and methods).
The comparison of antitumor activity was performed



R
4.9 (5.0)

33.8 (2.2)

1.8 (2.1)

268.4 (15.6)

MCF7/DX
0.079+0.02
2.7011+2.06
5.167+0.15
4.026+1.38

ICso (M)

0.080+0.06
2.830+0.74
0.015+0.01

MCF7
0.0164-0.01

53

1.1

RI®
42
63.8

LoVo/DX
0.2484+0.12
2.974+1.10
3.162+0.76
4,467 +0.50

ICs0 (M)

0.560+0.18

LoVo
0.059+0.02
2.860+0.6
0.070+0.02

RI?

L1210/-PAM
0.018+0.011
0.42210.031

17.596+0.7
0.004 1 0.001

ICs0 (MM)

L1210
0.01440.004°
0.248+0.148
2.900+0.3
0.003+0.001

2Resistance index = ICso on resistant cells/ICso on sensitive cells. The RI values in the presence of VRP (55 uM) are given in parentheses.

Table 1. Pattern of cytotoxicity and cross-resistance of distamycin derivatives, L-PAM and doxorubicin
®Mean of at least three experiments +SD.

MEN 10710
Tallimustine
L-PAM

Compound
DX
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at doses selected in preliminary experiments and
corresponding to their maximal tolerated doses
according to two treatment schedules (Table 2). Mice
body weight loss never exceeded 8% in all treated
groups. MEN 10710 inhibited the growth of A431 with
a TWI of 67% and caused a LCK of 1.1. The antitumor
activities of MEN 10710 and tallimustine were
comparable even on survival time, although MEN
10710 was effective at a lower dose level. A marginal
antitumor response was obtained with both distamy-
cin derivatives against the H460 tumor with a TWI
around 50% and a LCK not exceeding 0.6. A
remarkable antitumor activity was obtained with
MEN 10710 treatment on A2780/DDP, a tumor line
unresponsive to cisplatin, with 78% of TWI compared
to 62% in tallimustine-treated mice ($»<0.05) and a
remarkable value of LCK of 1.8 compared to 1.2
obtained with tallimustine. Moreover, the superior
activity of MEN 10710 over tallimustine was evident
also in terms of increased mice survival time (Table 2).

In vitro myelotoxicity of MEN 10710,
tallimustine and melphalan

To evaluate the myelosuppression induced by anti-
cancer drugs we studied the toxic effects on murine
granulocyte-macrophage progenitors using an i vitro
GM-CFC assay. As presented in Table 3 and in the
Figure 2 all the drugs studied inhibited the GM-CFC
formation in a concentration-related manner. Tallimus-
tine and MEN 10710 were highly toxic versus murine
myeloid precursors and approximately 300 nM of
these agents were able to produce a complete
suppression of colony formation. However, the ICsq
and ICs, values were higher for MEN 10710 than for
tallimustine: in fact, while at 0.006 nM tallimustine
already determined a 30% inhibition of GM-CFC
formation, MEN 10710 at this dose was still devoid
of any significant suppressive effect and this level of
toxicity was achieved with a dose 50 times higher
(0.3 nM). 1-PAM exerted the same myelotoxic effect at
doses as 0.4 nM (ICs(), although at the maximal dose
tested its inhibitory effect did not reach the ICy,.

Table 4 shows the ratios between the ICsq values in
the myelotoxicity assay and the ICso values against
tumor cell lines obtained with the three compounds.
MEN 10710 exhibited the most favorable ratio.

Discussion

The present study indicates that MEN 10710, a novel
distamycin derivative, had an interesting pharmaco-
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Table 2. Antitumor activity of MEN 10710 and tallimustine against human tumor xenografts of different tumor types

Tumor Compound Route and Dose opTWI? LCKP TIC%® Toxic death/
line treatment (mg/kg/day) (%) () total no. of mice
schedule
A431 MEN 10710 iv., g4dx 3 0.25 67 1.1 (1) 150 0/5
tallismustine iv.,, g4d x3 1 68 1.1 (1) 144 0/5
L-PAM iv., g4dx3 6 54 0.8 (1) 122 1/5
H460 MEN 10710 iv., g7dx 3 0.4 50 06 (1) ND 0/5
tallimustine Lv., g7dx 3 1 54 06 (1) ND 0/5
L-PAM iv., g7dx3 6 48 04 (1) ND 0/5
A2780/DDP MEN 10710 Lv., q7dx 3 0.5 78° 1.8 (2) 226 0/5
tallimustine iv.,, q7dx3 1 62 1.2 (2) 151 0/5
cisplatin iv., q7dx3 6 40 0.3 (2) 93 0/5

8Qptimal percentage of tumor growth inhibition, as the lowest value in 30 days after the last treatment.
®Logyo cell kill produced by the drug and calculated to the tumor weight reported in parentheses.
¢ Median survival time of treated/control mice x 100. A431 control: 32 days; A2780/DDP conirol: 31 days. ND = not determined because control

mice did not die in the experimental time.
“p< 0.05 as compared to tallimustine in the same experiment.

Table 3. Comparison of tallimustine, MEN 10710 and t-
PAM inhibition of GM-CSF-dependent murine bone
marrow colony formation

Table 4. Evaluation of the therapeutic index of alkylating
agents from in vitro results

Compound ICso ICso R
Compound IC3? IC50° ICgo® bone marrow tumor cells®
(nM) (V1) (nM) (nM) (nM)
Tallimustine  0.0064+0.005 0.6+0.3 271112 MEN 10710 7 30 0.23
(n=4) (n=4) (n=4) Tallimustine 0.6 296 0.002
MEN 10710 0.3+041 7+2 258+8 L-PAM 14 2863 0.005
(n=4) (n=4) (n=4)
L-PAM 04 14 ND &The numbers represent the average of the ICs; obtained on L1210,
(n=4) (n=4) (n=4) LoVo and MCF7 cells (see Table 1).

8Each value is the mean+ SE. Number of experiments is shown in
parentheses.
ND = not determined.

dynamic profile characterized by a potent cytotoxic
action, a significant antitumor activity and a reduced
(as compared to tallimustine) in vitro myelotoxicity.
Previous studies have indicated that unlike the parent
compound tallimustine (but similar to the classical
alkylating agent I-PAM), MEN 10710 is a strong inducer
of inter-strand DNA cross-links.*® Further, like tallimus-
tine, it alkylates bases placed in close proximity of AT-
rich regions and not at N-7 of guanine as conventional
alkylating agents do. Therefore, MEN 10710 is
endowed with a particular mode of interaction with
DNA that might resuit in a different profile of
preclinical activity. It is interesting to note that a
similar profile of DNA interaction was observed with a
derivative of MEN 10710 characterized by the
presence of three pyrroles and the same butanamido
chain.'® Therefore, the peculiar pharmacological
behavior appears to be related to the insertion of the
aliphatic chain, thus widening the distance between
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PRatio between ICs, on bone marrow/ICs, on tumor cells.

pyrrole groups (probably recognizing the AT-rich
regions) and the alkylating moiety that could be more
reactive, thus favoring crosslinking ability. These
molecular and biological features of MEN 10710 were
associated with an enhanced cytotoxicity. Both on
murine leukemia (1.1210) and human carcinoma cell
lines (LoVo and MCF7) MEN 10710 was one to two
orders of magnitude more potent than reference
compounds, i.e. tallimustine and 1-PAM, respectively.
Both MEN 10710 and tallimustine were effective in
L1210/1-PAM cell lines, suggesting that the resistance
mechanism(s) to classical alkylating agents operating
in this cell line were not critical determinants of cell
response to minor-groove alkylating agents.
Interestingly, a reduction in the cytotoxicity of
distamycin derivatives was noted in two cell lines
selected for DXR resistance, LoVo/DX and MCF-7/DX.
In both lines an important mechanism of resistance is
the classical MDR'"'? and we have confirmed the
expression of the gp170 protein in our lines by means
of FACS analysis (data not shown). In the MCF-7/DX



cell line a substantial lower resistance index was
obtained for MEN 10710 as compared to tallimustine.
Previous studies indicated that tallimustine is cross-
resistant in cell lines exhibiting the MDR phenotype,"’
suggesting that minor-groove binders containing the
oligopyrrole chain could be recognized by a gpl70-
mediated extrusion mechanism. An indirect confirma-
tion of this hypothesis was the observation that, in the
presence of the MDR modulator VRP,?® the cytotoxi-
city of tallimustine was significantly recovered in the
MCF7/DX cell line. On the other hand, VRP failed to
affect the cytotoxic action of MEN 10710, suggesting
that, for this compound, the observed cross-resistance
might be only marginally mediated by this transport
system. It should be noted that in the MCF7/DX cell
line other resistance mechanisms, in addition to mdr 1
overexpression, have been proposed.'**' In particular
an increase in glutathione-dependent detoxification
mechanism(s) has been described in the resistant cell
lines and this could concurr to cross-resistance against
DXR and alkylating agents.>* These other resistance
mechanisms (VRP insensitive) could be particularly
relevant for eliciting resistance to MEN 10710.

Regarding the antineoplastic activity on human
tumor xenografts, MEN 10710 was partially effective
in inhibiting the growth of the human epidermoid
carcinoma A431, with efficacy comparable to that of
tallimustine. However, the effective dosage of MEN
10710 was 4-fold lower than that of tallimustine. Thus,
the enhanced cytotoxicity of MEN 10710 was reflected
in an increased in vivo potency. A low inhibition of
tumor growth was observed on H460 lung cancer for
both compounds, in keeping with previous results
with tallimustine against other human lung tumor
models.> MEN 10710 showed a remarkable antineo-
plastic activity on the ovarian tumor line A2780/DDP
selected for resistance to cisplatin achieving a
significantly greater tumor growth inhibition than
other alkylating agents. The cellular basis of cisplatin
resistance of this tumor remains unknown. However,
the development of resistance has been related to an
increased cell ability to repair drug-induced DNA
lesions.*® If this is a relevant mechanism, the lack of
cross-resistance of MEN 10710 may have pharmacolo-
gical implications for future drug design.

As expected on the basis of the marked antiproli-
ferative activity, myelotoxicity is a major drawback of
tallimustine, threatening its further clinical develop-
ment.® In vitro studies on murine bone marrow
colony formation are widely used as predictive models
of in wvivo myelotoxicity.16 The present results
indicated that the threshold for a myelotoxic effect
(C30) was much higher for MEN 10710 than for
tallimustine. However, at high doses both compounds

MEN 10710, a new alkylating distamycin

completely suppressed colony formation. The ratios
between the 1C5q for cytotoxicity and for myelotoxi-
city were 0.002 and 0.23 for tallimustine and MEN
10710, respectively (Table 4). Therefore, although
both compounds were more myelotoxic than cyto-
toxic, it is noteworthy that the behavior of MEN 10710
appeared to be much more favorable. However,
myelosuppression is expected to be a relevant
limitation for the clinical development of agents of
this class.

Conclusion

MEN 10710, when compared to other typical (I-PAM)
and atypical (tallimustine) alkylating agents, exhibited
an enhanced cytotoxic activity both in sensitive and in
resistant human tumor cell lines. Unlike tallimustine,
its cytotoxic properties were unaffected by VRP,
suggesting that this compound is not recognized by
gp170. MEN 10710 exerted antitumoral activity with a
potency greater than L-PAM and tallimustine. The
antineoplastic activity was particularly relevant in
A2780/DDP, a human ovarian carcinoma selected for
resistance to cisplatin. Further, MEN 10710 exhibited a
lower inhibition of GM-CSF-dependent murine bone
marrow colony formation as compared to tallimustine.
Based on a more favorable profile in terms of balance
between antitumoral properties and in vitro myelo-
toxicity, MEN 10710 represents an important step in
the rational design of new alkylating derivatives of

distamycin. '
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