
Abstract. It has been shown that a rhenium-(I)-diselenoether
complex had significant antitumor activity in MDA-MB231
tumor-bearing mice after repeated oral or intraperitoneal
administrations for 4 weeks at safe doses of 10 mg/kg/day. It
has also been suggested that lower doses could be as effective
as this dose. We, thus, tested two doses (5 and 10 mg/kg). The
drug was orally administered daily by gavage for 4 weeks and
for a further 2 weeks with or without 15 mg/kg paclitaxel
treatment (intravenously, once a week). This experiment was
performed in MDA-MB 231 tumor-bearing mice, as a model
of resistant breast tumor. However, in contrast to previous
studies, the mice were pretreated with total body irradiation
to increase the tumor growth. These two doses were safe, even
in combination with paclitaxel. The expected tumor regression
was not observed with the rhenium-(I)-diselenoether complex,
and there was even a significant increase of the tumor volume
in mice treated with 10 mg/kg versus controls. No synergism
was observed with paclitaxel. We comment on the possible
negative impact of radiotherapy on the antitumor activity of
the drug. Plasma and tumor rhenium and selenium
concentrations are also reported. 

It has been shown that a prolonged oral administration of
amphiphilic rhenium-(I)-diselenoether complex allowed a
dose-dependent uptake of the two major components of this

drug, rhenium (Re) and selenium (Se) in healthy tissues, with
highest uptake by the liver (1). Assays of these two elements
have not yet been performed in tumors 

The combination of Se with a metal has already been
described, with nickel as the metal (2). In that case, the
presence of Se in the active site of hydrogenase enhanced its
enzymatic property. Selective incorporation of Se into the
active site of the molybdenum-iron (Mo-Fe) protein is
essential for the catalytical effect of nitrogenase (3). Iron-
selenium ferredoxin with two clusters [4Fe-4Se] is present
in the active site of a hydrogenase (4), with the same role as
the iron-sulfur ferredoxin as a two-electron carrier.

It is known that Re is able to bind DNA reversibly and
that Re is found in the nucleus of malignant cells after the
administration of Re-diselenoether (1, 5). It was also shown
that the Re-diselenoether formed mono-adducts and bis-
adducts with a methyl-guanine, but also liberated the weakly
chelating diselenoether ligand [supplementary material in
(5)].Therefore we can hypothesize that while the Re core
will have a role by interacting with DNA guanine bases, the
diselenoether ligand will take Se to other targets. 

The anticancer activity of Re-diselenother has been
demonstrated in experimental models of resistant triple-
negative breast tumors (MDA-MB231), in malignant cells in
culture, as well as after oral (5) or intraperitoneal
administration (6) to tumor-bearing mice, at a daily dose of
10 mg/kg/day for 4 weeks, which was safe for the animals.
The Re-diseleno ether compound we used, constituted an
original chemical combination, and we aimed to complete
the investigation of its biological role in an experimental
model of cancer. 

The aim of this experiment was to test a lower dose of
5 mg/kg and to compare it with a 10-mg/kg dose. We
evaluated the Re-complex as a single agent and in
combination with paclitaxel, considered as a standard
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chemotherapy for metastatic triple-negative breast cancer,
in order to look for synergism between these two drugs. It
was proposed that the Re-diselenoether compound could
belong to a new class of anticancer drugs, as a modulator
of the redox status, and that plasma Se concentrations
could help monitor the therapy. We, therefore, assayed the
Se concentrations in plasma and in tumors. To evaluate the
uptake of Re by the tumors, we assayed the concentrations
in the tumors and compared them with the plasma Re
concentrations. 

We looked in this study for a dose-effect between two doses
of Re(I)- diselenoether, 5 to 10 mg/kg, orally administered for
4 weeks. Three groups were thus compared, a control one and
two treated with the corresponding 5 and 10 mg/kg doses. We
also attempted, in a second period of 2 weeks, to look for a
synergism with paclitaxel, one of the most active drugs in the
treatment of triple-negative breast cancer. 

Total body irradiation was applied before the inoculation
of cancer cells. This radiotherapy was not concentrated on
the tumor site but used as a non-selective irradiation to
reduce the immune system, favoring the transplantation of
the tumors and increasing tumor growth. However, this
radiotherapy may induce biological changes, especially in
the redox potential of the healthy and tumor cells and these
potential effects should be taken into consideration when
explaining the results. 

Materials and Methods

This study was performed at Oncodesign laboratory (Dijon, France). 

Animals. Forty-five healthy female Balb/C nude mice, 7 weeks old,
were obtained from Charles River (L’Arbresles, France). These
immunodeficient mice were observed for 7 days in a specific-
pathogen-free (SPF) animal care unit before starting any procedure.
The animal care unit is authorized by the French ministries of
Agriculture and Research (agreement no. A21231011EA). Animal
experiments were performed according to ethical guidelines of
animal experimentation and the English guidelines for welfare of
animals in experimental neoplasia (7) . All procedures with animals
were submitted to the Animal Care and Use Committee of
Oncodesign (CNREEA Agreement N˚91). Animals were maintained
in rooms under controlled conditions of temperature (23±2˚C),
humidity (45±10%), photoperiod (12 h light/12 h dark) and air
exchange. Animals were maintained in SPF conditions. Room
temperature and humidity were continuously monitored. The air
handling system was programmed for 14 air changes/h, with no
recirculation. Fresh outside air passed through a series of filters,
before being diffused evenly into each room. A positive pressure
(20±4 Pa) was maintained in the experimentation room to prevent
contamination or the spread of pathogens within a rodent colony.
All personnel working under SPF conditions followed specific
guidelines regarding hygiene and clothing when they enter the
animal husbandry area (International Rules for the husbandry).
Animals were housed in polycarbonate cages (Techniplast,
Limonest, France) that were equipped to provide food and water.

The standard area cages used were 800 cm2 with 10 mice per cage
(from the same group) according to internal standard operating
procedures. Bedding for animals was sterile corn cob bedding (LAB
COB 12, SERLAB, Cergy-Pontoise, France), replaced twice a week.
Animal food was purchased from SSNIF (Soest, Germany).
Immunodeficient animal food (ref: V1246-703) was provided ad
libitum, being placed in the metal comportment at the top of the
cage. Water was also provided ad libitum from water bottles
equipped with rubber stoppers and sipper tubes. Water bottles were
cleaned and sterilized by autoclave and replaced twice a week.
Water was sterilized by sterile filtration and replaced twice a week.
Animals were identified with two different numbers engraved on
two ear tags. Each cage was labeled with a specific code.

Cancer cell line and cell culture conditions. MDA-MB231 cancer
cell line is a cell line derived from a human breast adenocarcinoma.
It was obtained from the American Tissue Culture Collection (LGC,
Molsheim, France).

Tumor cells were grown as an adherent monolayer at 37˚C in a
humidified atmosphere (5% CO2, 95% air). The culture medium was
RPMI-1640 containing 2 mM L-glutamine (Lonza, Verviers,
Belgium) supplemented with 10% fetal bovine serum (Lonza). For
experimental use, tumor cells were detached from the culture flask
by a 5 min treatment with trypsin-versene (Lonza), in Hanks’
medium without calcium or magnesium (Lonza) and neutralized by
the addition of complete culture medium. The cells were counted in
a hemocytometer and their viability was assessed by 0.25% trypan
blue exclusion assay. Mycoplasma detection was performed using
MycoAlert Mycoplasma Detection Kit (Lonza).

Experimental design. Tumors were induced subcutaneously by
injecting 10×106 MDA-MB-231 cells in 200 μl of RPMI-1640
containing matrigel (50:50, v:v; BD Biosciences, Le Pont de Claix,
France) into the right flank of 45 female animals. MDA-MB-23I
tumor cell implantation was performed 48 hours after whole-body
irradiation with a γ-source (2 Gy 60Co; BioMep, Bretenières,
France). The day of tumor induction was considered as day 0. The
length and width of the tumors were measured and recorded twice
a week with calipers and the tumor volumes were established by the
formula: (width2 × length)/2.

Part A: Treatment started when the tumors reached a mean
volume of 230 mm3. Thirty out of 45 mice were randomized
according to their individual tumor volume into three groups, of 10
animals each, using Vivo manager® software (Biosystemes,
Couternon, France). A statistical test (analysis of variance) was
performed to test for homogeneity between groups. The treatments
were orally [per os, (p.o.)] administered with a cannula by gavage.
The animals from group 1 received one daily p.o. administration of
vehicle (dissolved in sterilized water) for 28 consecutive days. The
animals from group 2 received one daily p.o. administration of Re-
diseleno-ether (synthesized at Galien Institute, Paris, France) at 5
mg/kg for 28 consecutive days. The animals from group 3 received
one daily p.o. administration of Re-diseleno-ether at 10 mg/kg
administration for 28 consecutive days.

Part B: On day 39, mice from each group above were
randomized into two subgroups (groups a and b) of five mice each.
The animals from group 1a received one daily p.o. administration
of vehicle for 2 more weeks. The animals from group 1b received
one daily p.o. administration of vehicle for 2 weeks in combination
with one i.v. injection of paclitaxel (Bristol-Meyers, Rueil-
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Malmaison, France) at 15 mg/kg on days 39 and 46. The animals
from groups 2 and 3 received one daily p.o. administration of Re-
diselenoether at 5 mg/kg/24 h (group 2) or 10 mg/kg/24 h (group 3)
for 2 weeks with one i.v. injection of paclitaxel at 15 mg/kg on days
39 and 46 (groups 2b and 3b). The animals from group 1a, 2a and
3a did not receive paclitaxel. Treatments with paclitaxel were
performed 3 to 4 hours after treatment with Re-diselenoether. 

Animal monitoring and sacrifice. Study management (collection,
measurements, raw data, lethality, behavior, treatment and results of
autopsy) were recorded and analyzed using Vivo manager® software
(Biosystemes). Animal viability and behavior were recorded every
day. Body weights were measured twice a week.

Isoflurane (Baxter, France) was used to anesthetize the animals
before tumor cell inoculation and before sacrifice. During the course
of the experiment, animals were to be sacrificed by cervical
dislocation under anesthesia if any of the following signs occurred:
signs of suffering (cachexia, weakening), treatment-related toxicity
(hunching, convulsions), tumor growing to 10% of body weight,
tumor ulcerating and remaining open, position of tumor interfering
with movement/feeding,15% body weight loss for 3 consecutive
days or 20% body weight loss for 1 day, clinical signs of tumor
development (hindback paralysis, failure to groom, restlessness,
abnormal posture or changes in resting posture, loss of mobility,
paralysis etc.). Animals were sacrificed when the subcutaneous
tumors reached a maximum volume of 2000 mm3. It was for this
latter reason that treatments were stopped at day 52 and animals
were sacrificed on day 53. 

Blood collection and assays of Re and Se. Twenty-four hours after
the last treatment, blood from mice from all groups was collected
and immediately transferred to tubes containing lithium-heparin as
anticoagulant (Capiject® TERUMO®), Guyancourt, France)
thoroughly mixed and centrifuged at 1,174 × g for 10 min at 4˚C.
The resulting plasma was collected, weighed and the volume of the
plasma sample was determined. The plasma was immediately
mineralized in fuming HNO3 as a standard procedure. Three
milliliters of oxygenated H2O were added to plasma in a Falcon
tube and maintained at room temperature for 2 h. The tubes were
then incubated in a stove at 70˚C for 2 h to obtain an homogenous
solution. Finally, the samples were made to a final volume of 10 ml
per tube with ultrapure H2O2. The same procedure of mineralization
was performed for the tumors, with quantification of the weight of
the tumors after a precise dissection. Assays of not only Re and Se,
but also Mn, were performed by inductively-coupled mass
spectrometry (ICP-Ms) from Perkin-Elmer (type Elan, BRC II, NF
EN ISO 17294-1-2) with a detection limit of 1 μg/ml. 

Results

Efficacy. Results of the first part of the study (4 weeks of
Re-diselenoether at two doses versus controls) are
represented in Figure 1. Treatment with Re-diselenoether
did not induce any antitumor effect, and even a significant
increase (p=0.006) of the tumor volumes in mice treated at
the dose of 10 mg/kg/d versus controls at day 39 was noted.
The increase was not significant in mice treated at the dose
of 5 mg/kg/d versus controls due to greater individual
variations in this group. 

Concerning the second part of the study, treatment with or
without paclitaxel at day 39 and 46, treatment with Re-
diselenoether did not favorably influence paclitaxel efficacy.
The results are shown in Figure 2 and Table I. The tumor
volumes increased in all subgroups from day 39 (the
beginning of this second part of the experiment, with the first
injection of paclitaxel) until day 53. The increase of tumor
volume was less in all subgroups when paclitaxel was added.
There was no synergism between paclitaxel and Re-
diselenoether. As shown in Table I, the tumor weight at day
53 (after dissection) was significantly lower in mice treated
with paclitaxel versus controls (p=0.0077) and significantly
increased in mice treated with 10 mg/kg Re-diselenoether
versus controls (p=0.039).

Toxicity. No toxicity was observed, with no death or loss of
weight. Re-diselenoether was well tolerated, even when
paclitaxel was added to the treatment, for a total daily oral
administration of 5 or 10 mg/kg Re-diselenoether for 6 weeks. 

Re and Se assays. Results are expressed in Table I. There was
no statistical difference in tumor or plasma Re and Se
concentrations between subgroups, but there were only five
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Figure 1. Evolution of tumor volume after a daily oral administration
of Re(I)-diselenoether (5 and 10 mg/kg/d) for 4 weeks in MDA-MB231
tumor-bearing mice pre-treated with total body irradiation compared
with controls, which received a vehicle treatment. The SD bars are not
presented, but at day 39, the tumor volumes were significantly increased
(p=0.006) in mice treated at the dose of 10 mg/kg (713±101 mm3)
versus controls (505±117 mm3). The increase was not significant in
mice treated at the dose of 5 mg/kg (690±243 mm3) versus controls but
individual variations were greater. 



mice per subgroup and there had great individual variations.
Moreover, sacrifice was 24 h after the last treatment with Re-
diselenoether, with an elimination of Re and Se during this
period. The half-life of elimination of Re and Se after oral
administration of Re-diselenoether is not known. 

There was no presence of Re in the plasma and tumor in
controls, as expected for a non-physiological metal, but there
was a trend for an increase of Re concentration in the tumors
in mice receiving 10 mg/kg versus those treated at the dose
of 5 mg/kg Re-diselenoether. The doses of the Re-
diselenoether complex were not high enough to induce an
increase in Se concentration. There was no significant
difference in the between tumors and plasma Re and Se
concentrations observed for the mice receiving 5 or 10 mg/g
of Re-diselenoether. The plasma concentration could,
therefore, be a good reflection of the corresponding tumor
concentration and could be used as a marker for evaluating
the tumor uptake of these two elements in further studies.

There was no influence of paclitaxel administration on Re
and Se concentrations. We observed a very significant
increase of Mn concentration in the tumors in mice receiving
paclitaxel versus those that were treated with the vehicle
(p<0.0001) or with Re-diselenoether compound without
paclitaxel (p≤0.002). 

Discussion 

The results of this study are unexpected as they did not
confirm the antitumor activity of the Re-diselenoether

compound reported in two previous studies (5, 6), with the
same experimental model of MDA-MB231-transplanted
tumors in nude mice treated with the same dose of 10 mg/kg/d
of Re-diselenoether. Differences in the experimental
conditions may partly explain the difference of results between
three experiments. In the first published study, the Re-
diselenoether complex induced remarkable activity with a
nearly complete regression of the tumors at the site of the
primary tumor and a statistically significantly decrease in the
number of pulmonary metastases (5). In the second study (6),
there was a significant antitumor activity of the Re-
diselenoether complex, but not a complete regression of the
tumors at the dose of 10 mg/kg/day. However, in these two
experiments, the Re-diselenoether complex was active as an
anticancer agent at a non-toxic daily dose of 10 mg/kg/d for
4 weeks. In this new experiment, the effects of the Re-
diselenoether drug differed, even favoring tumor growth, and
had no synergistic effect with paclitaxel. 

In our opinion, the main difference between experiments
was the pre-treatment with whole-body irradiation. Total-
body irradiation should completely suppress immunity,
which is already at a low level in nude mice. If the activity
of the Re-diselenoether drug is mediated by the immune
system, it cannot be observed in this experimental model.
This is an important factor to take into consideration. Re
may have positive effects on the immune system, according
to the review of Terenzi et al. (8). Favorable effects of
adapted doses of Se on the immune system have already
been published (9-13). Se seems to be essential for the
synthesis of interleukin-6 and interferon-γ (14). 

Due to the irradiation, the use of matrigel and the great
number of transplanted tumor cells, the tumor volumes were
10 times greater in this study (200 mm3) at the beginning of
treatments than in the previously published one (5), where
the tumors were of about only 20 mm3. In this study, the
tumor cells were subcutaneously injected, not into the fat
mammary pad and without induction of metastases, but with
rapid growth of the primary tumor, reaching 2,000 mm3 at
the end of the experiment. 

As previously mentioned, Re-diselenoether compound is
suggested to be a redox modulator (6), due to the two
components, Re, which is a metal with a great number of
oxidation states (similarly to Mn), and Se, which is an
element with dual effects, either prooxidant or antioxidant.
It is thus not surprising that we were also able to observe
opposing effects of Re-diselenoether. This may be related to
an increased redox potential, with a high production of free
radicals and a decrease of the antioxidant capacity of the
cells following whole-body irradiation. It was noted that
radiotherapy increased the prooxidant status in patients with
cancer (14). In our study, whole-body irradiation firstly
concerned healthy cells, as this irradiation was administered
before the inoculation of cancer cells. This may increase
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Figure 2. Evolution of tumor volume during the second part of the study,
evaluating the effect of Re-diselenoether, with and without paclitaxel
(PTX). Vehicle or Re-diselenoether was orally administered at 0, 5 or 10
mg/kg for 2 weeks from days 39 to 52; paclitaxel was administered as an
i.v. injection of 15 mg/m2 on days 39 and 46. Mice were sacrificed on day
53. An increase of tumor was observed in all subgroups from days 39 to
53, even in mice treated with paclitaxel. At day 53, there was no statistical
difference between any subgroup and the PTX-treated control subgroup.
There was no synergism between Re-diselenoether and paclitaxel.



production of reactive oxygen species (ROS) in healthy cells
and might induce a loss a selectivity of Se for cancer cells
after administration of Re-diselenoether. This could be an
explanation for the lack of increasing Se concentrations in
our study in mice receiving the Re-diselenoether drug versus
the others. In contrast, in a previous study, the Se
concentration increased in plasma and tissues after oral
administration of 10 mg/kg/d of Re-diselenoether versus
controls and significantly much more increased after a 
40 mg/kg dose (1). A dose effect was clearly observed. This
dose effect was not observed in the present study.
Nevertheless, thanks to this study, we showed uptake of Re
in tumors after the administration of the Re-diselenoether
drug, with similar concentrations in plasma. 

We observed a very significant effect of paclitaxel on
tumor Mn concentration which is a metal with a great
number of oxidation states, like Re, but we are at present
unable to explain these results. 

The Se level is considered a marker of the antioxidant
status. The plasma Se level is reduced in patients with cancer
(6). Radiotherapy induces a much greater decrease of plasma
Se level in patients with cancer. For example, It was noted
in patients treated by radiotherapy for breast cancer that the
mean serum Se level dropped from 86.4 μg/l before
radiotherapy to 47.8 μg/l after it (15). In another study of 95
patients with brain metastases from non-small cell lung
cancer, the mean plasma Se level decreased from 90.4 μg/l
before radiotherapy to 56.3 μg/l after radiotherapy of the
brain metastases (16) and this difference was statistically
significant in a multivariate analysis independently of age,

body mass index, smoking, alcoholism, prior chemotherapy
and pathological types. This is why Se treatments have been
discussed for reducing radiation-associated side-effects (17,
18), but without definitive conclusions. 

A decrease in plasma Se concentration was also observed
in breast tumor-bearing mice, as well as a decrease in
glutathione peroxidase activity, both of them indicators of a
low antioxidant status, with an increase in plasma
concentrations of vascular endothelial growth factor and in
malondialdehyde, reflecting the production of ROS and a
pro-oxidant status (19). An oral treatment with Se, as Se
yeast, for 14 days was able to increase the plasma Se
concentration in breast tumor-bearing mice but with an
increase in malondialdehyde products, a decrease in
erythrocyte Se-dependent glutathione peroxidase activity, an
increase in concentrations of Th1-derived cytokines and a
decrease in Th2-type interleukin-4, while tumor progression
was inhibited (20). The Se treatment was thus active against
cancer, greatly increasing the pro-oxidant baseline status. Se
nanoparticles have been shown to be able to potentiate
radiotherapy, and again at doses increasing the production of
ROS in the cancer cells (21). Cancer cells already have a
pro-oxidant status compared with normal cells and it is by
further increasing the production of ROS that
chemotherapeutic agents usually kill them (6). In our study,
the Re-diselenoether compound may have induced an
antioxidant status, not only in healthy cells, thereby
protecting them, but also in cancer cells. If the antioxidant
effect is not significant enough to inhibit cancer growth, it
may on the contrary favor tumor growth. 
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Table I. Tumor weights, plasma and tumor concentrations of Re, Se and Mn at sacrifice, on day 53, 24 h after the last treatment with Re-
diselenoether. Assays of Re, Se and Mn were performed by inductively-coupled mass spectrometry (ICP-Ms). Results are expressed as the mean±SD.
The tumor weight was significantly reduced in mice treated with paclitaxel compared with controls (p=0.0077) and significantly increased in mice
treated with 10 mg/kg Re-diselenoether compared with controls (p=0.039). There was a non-significant increase of tumor Re concentration in mice
treated with Re-diselenoether at 10 mg/kg/day versus those treated at 5 mg/kg/day, with and without paclitaxel, but no difference in the plasma Re.
No significant increase of Se was observed in the tumors nor in the plasma in treated mice versus those not receiving Re-diselenoether. Paclitaxel
did not significantly modify the Re and Se concentrations, but significantly increased the tumor Mn concentration in all subgroups receiving
paclitaxel compared with controls (p<0.002). Similar concentrations of Re and Se were observed in tumors and in plasma. The statistical analysis
only concerned five mice per subgroup and only major changes could have been observed. The uptake of Re in tumors after oral administration of
Re-diselenoether was the main result. 

                                                                                       Re, mean±SD                                   Se, mean±SD                Mn, mean±SD

Treatment                                                         Tumor (μg/kg)     Plasma (μg/l)    Tumor (μg/kg)    Plasma (μg/l)     Tumor (μg/kg)    Tumor weight (g)

Controls                                                                      0                          0                    351±56              255±104                82±8                   1.36±0.44
paclitaxel                                                                     0                          0                    256±17               220±45              128±13*                0.53±0.2*
Re-diselenoether, 5 mg/kg                                    63±34                 50±43               417±122              245±99                80±12                  1.49±0.39
5 mg/kg Re-diselenoether + paclitaxel                 76±61                  65±52                334±30              255±137             110±11*                1.19±0.39
10 mg/kg Re-diselenoether                                    91±49               190± 214             402±32              365±210                73±9                   2.02±0.4*
10 mg/kg Re-diselenoether + paclitaxel               89±20                  60±14                366±28               235±22              113±11*                1.34±0.37

*Statistically significantly different from controls.



We did not observe any synergism between paclitaxel and
the Re-diselenoether drug, but a synergism between taxanes
and Se was demonstrated with docetaxel (22), and paclitaxel
(23) in other studies. In our study, we did not observe an
increase of the Se concentration after the Re-diselenoether
treatment and we may postulate that the level of Se in the
tumors was therefore not capable of increasing the oxidant
status in the cancer cells. 

Not all Se compounds will have the same effect on the
redox status and different flurorescent markers may be used
in cells to compare them (24), e.g. 2’,7’-dichlorodihydro-
fluorescein diacetate for the production of total ROS,
knowing that this reagent mainly reacts with peroxides;
MitoSOX Red to assay mitochondrial O2•– more specifically;
and the Singlet Oxygen Sensor Green reagent for the
production of 1O2. We aim to compare the effect of the Re-
diselenoether drug with antioxidants and pro-oxidants by
these methods in both normal and in cancer cells. We need
to know if the Re-diselenoether drug acts as an oxidant or
antioxidant according to experimental conditions and if these
dual effects may explain the results found in this study,
which were opposite to those expected. 

Conclusion

Under the experimental conditions of this study, the Re-
diselenoether drug had no antitumor activity, but this model is
far from a physiological one, with a very aggressive tumor
type. We confirmed lack of toxicity of the Re-diselenoether
drug after daily oral administration by gavage for 4 weeks at
10 mg/kg/24 h and for an additional period of 2 weeks in a
combination with an i.v. injection of paclitaxel at a high dose
of 15 mg per week. The dose of 10 mg/kg/24 h of Re-
diselenoether can definitely be considered safe for mice, for
at least 6 weeks, even with a combined paclitaxel treatment at
conventional doses. The lack of activity of the Re-
diselenoether drugs in completely immunosuppressed mice
(due to prior total-body irradiation) may indicate the need to
explore the effect of Re-diselenoether on the immune system.
We also need to precisely determine the effect of the
compound as a potential redox modulator. Plasma
concentrations of Re and Se may well reflect the
corresponding tumor concentrations and other studies are
required to determine if they may be helpful in monitoring the
efficacy of Re-diselenoether drug in more physiological cancer
models, without prior whole-body irradiation, which is
probably a model to be completely excluded. 
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