
Antiapoptotic members of the Bcl-2 family proteins are overexpressed in prostate cancer and are promising mol. targets for modulating 
chemoresistance of prostate cancer. (-)-Gossypol, a natural BH3 mimetic, is a small-mol. inhibitor of Bcl-2/Bcl-xL/Mcl-1 currently in 
phase II clin. trials as an adjuvant therapy for human prostate cancer.  Our objective is to examine the chemosensitization potential of 
(-)-gossypol in prostate cancer and its mol. mechanisms of action. (-)-Gossypol inhibited cell growth and induced apoptosis through 
mitochondria pathway in human prostate cancer PC-3 cells and synergistically enhanced the antitumor activity of docetaxel both in 
vitro and in vivo in PC-3 xenograft model in nude mouse. (-)-Gossypol blocked the interactions of Bcl-xL with Bax or Bad in cancer 
cells by fluorescence resonance energy transfer assay and overcame the Bcl-xL protection of FL5.12 model cells on interleukin-3 
withdrawal.  Western blot and real-time PCR studies showed that a dose-dependent increase of the proapoptotic BH3-only proteins 
Noxa and Puma contributed to the cell death induced by (-)-gossypol and to the synergistic effects of (-)-gossypol and docetaxel.  The 
small interfering RNA knockdown studies showed that Noxa and Puma are required in the (-)-gossypol-induced cell death.  Taken 
together, these data suggest that (-)-gossypol exerts its antitumor activity through inhibition of the antiapoptotic protein Bcl-xL 
accompanied by an increase of proapoptotic Noxa and Puma. (-)-Gossypol significantly enhances the antitumor activity of 
chemotherapy in vitro and in vivo, representing a promising new regime for the treatment of human hormone-refractory prostate 
cancer with Bcl-2/Bcl-xL/Mcl-1 overexpression. [Mol Cancer Ther 2008;7(7):2192-202].
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Since successful chemotherapy with taxanes requires an improvement in their therapeutic index, esp. by the redn. in unwanted 
systemic toxicity of either drug or adjuvants, we have investigated and are reporting results from an investigation of the use of a 
novel polymeric thermosensitive micellar delivery system for docetaxel and paclitaxel.  Here we reported a novel metastable 
thermosensitive polymeric micelle for docetaxel and paclitaxel delivery [poly(N-isopropylacrylamide-co-acrylamide)-b-poly(DL-lactide), 
Poly(IPAAm-co-AAm)-b-PDLLA].  Previous in vitro efficacy studies indicated that, with hyperthermia, docetaxel-loaded micelles 
showed stronger cytotoxicity to different tumor cell lines than conventional docetaxel formulation while exhibiting slighter toxicity to 
normal cells.  Present in vivo studies indicated that at the same dose level of docetaxel (paclitaxel), hyperthermia greatly enhanced 
the antitumor effect of micellar docetaxel (paclitaxel) in human gastric BGC mouse xenograft model by showing an extraordinary tumor 
vol. and wt. growth percentage inhibition of more than 80%.  Meanwhile, acute toxicity tests features the lower LD50 of the combination 
of hyperthermia and micellar docetaxel (paclitaxel) compared to that of the control group.  The present results suggest that 
poly(IPAAm-co-AAm)-b-PDLLA micelles could be a clin. useful chemotherapeutic formulation and merit further research to evaluate the 
feasibility of clin. application.
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Purpose We evaluated the antitumor activity of two different schedules of docetaxel and 9-nitrocamptothecin (9NC) in mice bearing 
human SKOV-3 ovarian carcinoma xenografts and evaluated the plasma, tissue, and tumor disposition of each agent alone and in 
combination.  Exptl. design The following treatment groups were evaluated: (1) docetaxel 10 mg/kg IV on days 0 and 7; (2) 9NC 0.67 
mg/kg PO qdx5dx2wk; (3) 9NC 0.67 mg/kg PO qdx5dx2wk in combination with docetaxel 10 mg/kg IV on days 0 and 7; and (4) 9NC 
0.67 mg/kg PO qdx5dx2wk in combination with docetaxel 10 mg/kg IV on days 4 and 11; (5) vehicle controls for each agent; and (6) no 
treatment controls.  Results All treatment regimens produced significant antitumor activity as compared with control groups (P < 0.05).  
Docetaxel administered on days 0 and 7 or on days 4 and 11 in combination with 9NC resulted in similar antitumor activity (P > 0.05).  
High docetaxel concns. in tumor were maintained at late time points as compared with plasma and tissues with the retention of 
docetaxel at 24 h being 132-fold and 15-fold higher in tumor than in plasma and liver, resp.  After administration of 9NC alone, the ratio 
of the 9-aminocamptothecin (9AC) area under the concn. vs. time curve (AUC) to 9NC AUC in plasma and tumor was 0.15 and 1.34, 
resp.  Conclusions The combination of docetaxel and 9NC was effective against SKOV-3 xenografts.  The lack of a difference in 
sequence-dependent antitumor activity may reflect the sensitivity of the SKOV-3 xenograft to 9NC.  The factors assocd. with 
tumor-specific retention of docetaxel and the ratio of 9NC to 9AC in tumors is unknown.
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INTRODUCTION: mTOR activity is increased in advanced prostate cancer (CaP) as a result of a high rate of PTEN mutations.  
RAD001 (Everolimus) is a new orally available mTOR inhibitor.  The objective of our study was to evaluate the effects of RAD001 on 
the growth of CaP in the bone, both alone and in combination with docetaxel and zoledronic acid.  METHODS: C4-2 CaP cells were 
injected into tibia of mice and the animals were treated with RAD001, docetaxel, and zoledronic acid alone or in combination.  
Histomorphometrical anal., serum PSA measurements, bone mineral d. (BMD), and μCT were used to det. the effects of treatment on 
tumor and bone.  RESULTS: All three agents alone decreased tumor vol., and RAD001 and docetaxel also decreased levels of serum 
PSA by 68% and 65%, resp. (both P < 0.01).  Combinations of the agents were more effective in decreasing tumor vol. than single 
agents.  Three-drug treatment showed the greatest effect: 64% inhibition vs. control (P < 0.01).  Treatment with RAD001 interfered with 
the wt. loss assocd. with growth of this tumor in the bone (non-RAD001 groups: 4.0% decrease in body wt., P = 0.0014; RAD001 
groups: increase of 3.6% in body wt., P = 0.0037).  CONCLUSIONS: RAD001 inhibited growth of C4-2 cells in bone, an effect 
augmented by addn. of docetaxel and zoledronic acid.  Moreover RAD001 had a significant impact on maintenance of body wt.  
RAD001 may hold promise for its effects on both metastatic CaP and the important syndrome of tumor cachexia.
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OBJECTIVE: To investigate how thalidomide confers its survival benefit in prostate cancer, by assessing its effect on circulating 
endothelial cells (CECs) and progenitors (CEPs) in a combined therapy of thalidomide and chemotherapy drugs in a human prostate 
cancer xenograft model, as in clin. trials patients treated with both thalidomide and docetaxel had a >50% decrease in prostate-specific 
antigen (PSA) levels and longer median overall survival than those treated with docetaxel monotherapy.  MATERIALS AND METHODS: 
A human prostate cancer xenograft model was used to evaluate the effect of either thalidomide, docetaxel or a combination of the two 
drugs on circulating ECs.  Drug treatment was continued for 17 days, and tumors were measured two or three times a week.  Blood 
samples were taken at three different time points: before the treatments, 4 days and 17 days into the treatments, and CECs and 
CEPs were measured by flow cytometry anal.  RESULTS: There was an increased level of apoptotic/dead CECs shortly after the i.v. 
injection of docetaxel, and the addn. of thalidomide further increased the apoptotic/dead CEC level, showing that thalidomide enhances 
the cytotoxicity of docetaxel against tumor vascular ECs.  CONCLUSION: Thalidomide increased the apoptotic/dead CEC level and 
enhanced the cytotoxicity of docetaxel against tumor vascular ECs, confirming its antiangiogenic property in vivo in combined 
anticancer treatments.  In addn., there was a correlation between the increased apoptotic/dead CEC levels early in the treatment and 
antitumor efficacy later, suggesting that the apoptotic/dead CEC level could be used as a marker, at an early stage, to predict tumor 
response to antiangiogenic therapies.
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Combination therapy with multiple drugs is a common practice in the treatment of cancer.  The promising clin. activity of docetaxel has 
promoted considerable interest in combining it with other antitumor agents.  To det. whether cucurbitacin B can enhance 
chemosensitivity to docetaxel in laryngeal cancer, in the present study, we investigated the combined antitumor effect of cucurbitacin 
B with docetaxel on Hep-2, a human laryngeal cancer cell line.  We treated Hep-2 cells with cucurbitacin B alone or in combination with 
docetaxel and evaluated cell growth, cell cycle distribution, and apoptosis using MTT (3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl 
tetrazolium bromide) assay, flow cytometry, and fluorescent microscopy.  Our results showed that, in comparison with single agent 
treatment, the combination of cucurbitacin B and docetaxel produced greater efficacy in growth inhibition, cell cycle arrest at G2/M 
phase, and apoptosis induction.  Measuring the modulation of regulators in the cell cycle, apoptosis and signal transductions by 
Western blot anal. showed that the combination effect of cucurbitacin B and docetaxel was due to suppress the expression of p-STAT3 
(signal transducers and activators of transcription 3), Bcl-2, and cyclin B1.  Moreover, our in vivo studies were reproduced in a mouse 
xenograft model, where, the combination of cucurbitacin B with docetaxel synergestively inhibited tumor growth.  Together, this 
investigation suggests that cucurbitacin B combined with docetaxel may be a feasible strategy to enhance the effects of 
chemotherapy in patients with laryngeal cancer.
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PURPOSE: Our previous work has shown that methylseleninic acid (MSeA) sensitized hormone refractory prostate cancer (HRPCa) 
cells to apoptosis induced by paclitaxel (Taxol) through enhancing multiple caspases.  This study aimed to (a) det. the general 
applicability of the sensitization effect for taxane drugs in vitro, (b) establish the enhancement of paclitaxel efficacy by MSeA in vivo, 
and (c) investigate Bcl-XL and survivin as mol. targets of MSeA to augment apoptosis.  Exptl. design: DU145 and PC-3 HRPCa cell 
lines were used to evaluate the in vitro apoptosis effects of paclitaxel, docetaxel and their combination with MSeA, and the mol. 
mechanisms.  DU145 xenograft growth in athymic nude mice was used to evaluate the in vivo efficacy of paclitaxel and its 
combination with MSeA.  The tumor samples were used to examine Bcl-XL and survivin protein abundance.  RESULTS: MSeA 
combination with paclitaxel or docetaxel exerted a greater than additive apoptosis effect on DU145 and PC-3 cells.  In nude mice, 
paclitaxel and MSeA combination inhibited growth of DU145 s.c. xenograft with the equiv. efficacy of a four-time higher dose of 
paclitaxel alone.  MSeA decreased the basal and paclitaxel-induced expression of Bcl-XL and survivin in vitro and in vivo.  Ectopic 
expression of Bcl-XL or survivin attenuated MSeA/paclitaxel-induced apoptosis.  CONCLUSIONS: MSeA enhanced the efficacy of 
paclitaxel against HRPCa in vitro and in vivo, at least in part, by down-regulating the basal and paclitaxel-induced expression of both 
Bcl-XL and survivin to increase caspase-mediated apoptosis.  MSeA may be a novel agent to improve taxane combination therapy.
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Squamous cell carcinoma of the head and neck (SCCHN) is one of the most common malignancies worldwide, with low 5-yr survival 
rates.  Current strategies that block epidermal growth factor receptor (EGFR) have limited effects when administered as single agents.  
Targeting EGFR via intratumoral administration of phosphorothioate-modified antisense oligonucleotides has antitumor efficacy in 
xenograft models of SCCHN.  Because intratumoral delivery of therapeutic agents has limited clin. application, the present study was 
undertaken to examine the therapeutic mechanisms of systemically delivered phosphorothioate-modified EGFR antisense 
oligonucleotides alone, or in combination with docetaxel, in a SCCHN xenograft model.  EGFR antisense oligonucleotides were 
administered at 5 mg/kg i.p. daily in athymic mice bearing 1483 human SCCHN xenografts alone or in combination with docetaxel at 
2.5 mg/kg i.p. once a week for 4 wk.  Administration of EGFR antisense oligonucleotides in combination with docetaxel improved 
antitumor efficacy and resulted in lower expression levels of EGFR, fewer proliferating cells, and more apoptotic cells in the tumors 
compared with controls.  Systemic administration of phosphorothioated EGFR antisense oligonucleotides for 30 days increased the 
retention of docetaxel in the tumor by approx. 4-fold compared with tumors treated with docetaxel alone or docetaxel and EGFR sense 
oligonucleotides (P < 0.05).  Combination of EGFR antisense oligonucleotides with low doses of docetaxel has antitumor efficacy, and 
it may be an effective treatment strategy for SCCHN.
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Answer 11:

Purpose: Physiol. and mol. findings indicate over-expression of HER proteins and dysregulation of neo-angiogenesis during 
progression of advanced prostate cancer.  The aim of this study was to test a novel rational therapeutic approach by combining 
docetaxel with an EGFR-targeting agent (cetuximab) and with an anti-angiogenic agent (sunitinib, SUTENT).  Methods: Mice bearing 
well-established PC3 prostate tumors (mean tumor vol./treatment group .apprx.250 mm3) were treated every week with vehicle alone 
(controls), sunitinib (40 mg/kg/day, 5 days/wk for 3 wk, 0.2 mL p.o.), cetuximab (0.2 mg/kg/day, 5 days/wk for 3 wk, 0.2 mL i.p.) and 
docetaxel (10 mg/kg, 1 day/wk for 3 wk, 0.2 mL i.p.).  Results: Each drug, administered as a single-agent, demonstrated comparable 
and moderate effects on tumor growth with approx. 50 % inhibition at the end of the 3-wk dosing schedule.  Computed combination 
ratio (CR) values for tumor growth detd. on days 61, 68 and 75 after cell implantation indicated supra-additive effects for the 
sunitinib-docetaxel (1.53, 1.15 and 1.47, resp.) and sunitinib-cetuximab combinations (1.2, 1.32 and 1.14, resp.), and suggested 
additive effects only for the sunitinib-cetuximab-docetaxel combination (CR = 1).  The effects on tumor growth were accompanied by a 
parallel diminution in tumor cell proliferation (Ki 67) and tumor vascularization (von Willebrandt factor).  There were significantly higher 
pro-apoptotic effects (caspase-3 cleavage) obsd. for the sunitinib-docetaxel and sunitinib-docetaxel-cetuximab as compared to the 
other conditions.  Conclusion: The supra-additive anti-tumor effect obsd. with the sunitinib-docetaxel combination might support 
innovative strategies in the management of advanced prostate cancer.
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PURPOSE: The aim of these studies was to characterize the action of STX140 in a P-glycoprotein-overexpressing tumor cell line both 
in vitro and in vivo.  In addn., its efficacy was detd. against xenografts derived from patients who failed docetaxel therapy.  Exptl. 
Design: The effects of STX140, Taxol, and 2-methoxyestradiol (2-MeOE2) on cell proliferation, cell cycle, and apoptosis were assessed 
in vitro in drug-resistant cells (MCF-7DOX) and the parental cell line (MCF-7WT).  Mice bearing an MCF-7DOX tumor on one flank and 
an MCF-7WT tumor on the other flank were used to assess the in vivo efficacy.  Furthermore, the responses to STX140 of three 
xenografts, derived from drug-resistant patients, were assessed.  RESULTS: In this study, STX140 caused cell cycle arrest, cyclin B1 
induction, and subsequent apoptosis of both MCF-7DOX and MCF-7WT cells.  Taxol and 2-MeOE2 were only active in the MCF-7WT 
parental cell line.  Although both STX140 and Taxol inhibited the growth of xenografts derived from MCF-7WT cells, only STX140 
inhibited the growth of tumors derived from MCF-7DOX cells. 2-MeOE2 was ineffective at the dose tested against both tumor types.  
Two out of the three newly derived docetaxel-resistant xenografts, including a metastatic triple-neg. tumor, responded to STX140 but 
not to docetaxel treatment.  CONCLUSIONS: STX140 shows excellent efficacy in both MCF-7WT and MCF-7DOX breast cancer 
xenograft models, in contrast to Taxol and 2-MeOE2.  The clin. potential of STX140 was further highlighted by the efficacy seen in 
xenografts recently derived from patients who had failed on taxane therapy.
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Background: The response of hormone-refractory prostate cancer (HRPC) to chemotherapy remains modest, necessitating the search 
for new forms of treatment to improve the prognosis.  Since an increased expression of oncogenes, including c-myc and bcl-2, 
accompanies the transition to HRPC, we evaluated whether the concomitant downregulation of these oncogenes by antisense strategy 
sensitized HRPC to chemotherapy.  Methods: PC-3 prostate cancer cells were exposed in vitro to c-myc (INX-6295) and bcl-2 (G3139) 
antisense oligodeoxynucleotides (ODNs) and docetaxel given alone or in combination.  Therapeutic efficacy of the different treatments 
was also evaluated in xenografts.  Results: We show that the triple combination of drugs given in the sequence 
G3139/docetaxel/INX-6295 was the most active in reducing the survival of PC-3.  Likewise, the combination triggered apoptosis in 
more than 80% of cells.  A marked tumor wt. inhibition was obsd. in PC-3 xenografts after G3139/docetaxel/INX-6295 treatment, with a 
complete tumor regression being noted in half the mice.  A 111% overall increase in life survival and a complete cure in two out of 
eight mice was also reported.  This treatment remained effective even when started at a very late stage of tumor growth producing 
about 80% tumor wt. inhibition (TWI), with tumor regression being maintained for 1 mo.  Finally, the antitumor effect resulted in a 
significant increase (70%) in mice survival.  Conclusions: These data indicate that the combined targeting of genes involved in 
uncontrolled proliferation and evasion of apoptosis renders HRPC responsive to chemotherapy making this treatment a promising 
antineoplastic strategy.
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Numerous pre-clin. and clin. reports have demonstrated that the MRI-measured apparent diffusion coeff. of water (ADC) increases 
early in the response to a wide variety of anti-cancer therapies.  It has been proposed that this increase in ADC generally results from 
an increase in the tumor extracellular vol. fraction leading to a greater degree of unrestricted water motion.  Furthermore, an increase in 
extracellular vol. has been ascribed to the cell shrinkage that occurs early in the process of programmed cell death.  However, other 
modes of death can be initiated soon after beginning therapy.  These other modes of death include mitotic catastrophe and necrosis, 
and may also involve changes in the fraction of water with unrestricted motion.  This work examines whether MRI-measured ADC is 
altered in response to therapies that induce cell death via non-apoptotic mechanisms and correlates ADC changes with cell death 
modalities regionally within the tumor.  Apoptotic responses were limited to the tumor periphery in apoptosis-proficient tumors.  
Apoptosis was not obsd. in deficient tumors.  Mitotic catastrophe was obsd. after treatment at the periphery and deeper into the tumor.  
Necrosis was the predominant response in the center of the tumor.  ADC changes were moderate in the periphery and larger in the 
center.  The results indicate that early and significant changes in ADC can occur in concert with mitotic catastrophe and lytic necrosis 
in the absence of apoptosis.  Hence, changes in ADC may be a generalized measure of cytotoxic response to chemotherapy.
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Prostate cancer is the most common malignancy in men.  Although patients with metastatic prostate cancer can benefit from androgen 
ablation, most of them will die of prostate cancer progression to an androgen-refractory state.  In the present study, the effects of 
docetaxel, bevacizumab, 5-fluorouracil (5-FU), bevacizumab plus docetaxel, and bevacizumab plus 5-FU on the growth of human 
CWR-22 (androgen-dependent) and CWR-22R (androgen-independent) prostate carcinoma xenografts were investigated.  We report 
that i.p. administration of 10 mg/kg docetaxel at 1-wk interval, 5 mg/kg/ bevacizumab once every 2 wk, or 12.5 mg/kg 5-FU, 
bevacizumab/docetaxel, or bevacizumab/5-FU weekly to severe combined immunodeficient mice bearing prostate cancer xenografts 
(12 mice per treatment group) for 21 days resulted in 22.5±8%, 23±7%, 31±8%, 22±6%, and 81±5% growth inhibition, resp.  Greatest 
growth suppression was obsd. in bevacizumab/5-FU treatment.  Bevacizumab/5-FU-induced growth suppression was assocd. with redn. 
in microvessel d., inhibition of cell proliferation; up-regulation of phosphatase and tensin homolog, p21Cip1/Waf1, p16INK4a, and 
p27Kip1; hypophosphorylation of retinoblastoma protein; and inhibition of Akt/mammalian target of rapamycin pathway.  Our data 
indicate that bevacizumab/5-FU effectively inhibits angiogenesis and cell cycle progression and suggest that bevacizumab/5-FU may 
represent an alternative treatment for patients with prostate cancer.
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Answer 14:

Choline-contg. compds. (CCCs) are elevated in breast cancer, and detected in vivo by the 1H MRS total choline (tCho) resonance 
(3.25 ppm) and the 31P MRS phosphomonoester (PME) resonance (3.8 ppm).  Both the tCho and PME resonances decrease early after 
initiation of successful therapy.  The single major component of these composite resonances, phosphocholine (PCho), also responds 
to therapy by decreasing.  The ability to resolve and quantify PCho in vivo would thus increase the sensitivity of this biomarker for 
early detection of therapeutic response.  Herein, the in vivo resoln. and quantification of PCho is reported in human mouse xenograft 
tumors of the human breast cancer cell lines MCF-7 and MDA-mb-231.  Significant decreases in tumor PCho are obsd. within 2 to 4 d 
posttreatment with the antimicrotubule drug, docetaxel.  To det. whether these decreases are a general tumor response or an 
intracellular metabolic response, high-resoln. NMR spectroscopy was performed on exts. of cells treated with docetaxel.  Significant 
decreases in intracellular PCho and increases in glycerophosphocholine (GPC) were obsd.  These decreases are coincident with other 
tumor and cellular responses such as tumor growth delay (TGD), cell-cycle arrest, and modes of cell death such as mitotic 
catastrophe, necrosis, and apoptosis, with mitotic catastrophe predominating.
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Answer 17:

Objective: The primary objective of this study was to evaluate the potential to increase the in vivo activity of liposomal doxorubicin 
when administered in combination with other chemotherapeutic agents such as topotecan, docetaxel, gemcitabine, capecitabine, or 
celecoxib in an ovarian cancer xenograft mouse model to identify new treatment options for recurrent platinum-sensitive/resistant 
ovarian cancer.  Methods: This was a five-arm study in two xenograft ovarian cancer mouse models, ES-2 (platinum-sensitive), and 
OVCAR3 (platinum-resistant), to evaluate the combination of liposomal doxorubicin with the common chemotherapeutic agents.  Each 
cell line had five mice for each treatment arm, five vehicle control mice, and five liposomal doxorubicin alone control mice.  Expts. 
were done in duplicate.  Results: The percentage tumor redn. ranged from 52% to 74.1% for the single-agent treatment arms.  Tumor 
growth inhibition and regression (response) was improved on the combination treatment arms ranging from 76.1% to 100%.  We obsd. 
increased activity in the liposomal doxorubicin plus topotecan arm, with a 27.3% improvement in response, compared with either agent 
alone.  Conclusions: The addn. of liposomal doxorubicin demonstrated increased antitumor activity compared with either agent used 
alone.  The most active combination treatment arm was liposomal doxorubicin with topotecan which is consistent with recent clin. study 
reports of enhanced activity with the combination of topoisomerase I and topoisomerase II agents.  Addnl. studies are warranted to 
evaluate the efficacy and safety to optimize the combination of liposomal doxorubicin and topotecan for the treatment of recurrent or 
refractory ovarian cancer.
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Answer 16:

The success rate of clin. drug development is significantly lower in oncol. than in other therapeutic areas.  Predicting the activity of 
new compds. in humans from preclin. data could substantially reduce the no. of failures.  A novel approach for predicting the expected 
active doses in humans from the first animal studies is presented here.  The method relies upon a PK/PD model of tumor growth 
inhibition in xenografts, which provides parameters describing the potency of the tested compds.  Anticancer drugs, currently used in 
the clinic, were evaluated in xenograft models and their potency parameters were estd.  A good correlation was obtained between these 
parameters and the exposures sustained at the therapeutically relevant dosing regimens.  Based on the corresponding regression 
equation and the potency parameters estd. in the first preclin. studies, the therapeutically active concns. of new compds. can be estd.  
An early knowledge of level of exposure or doses to be reached in humans will improve the risk evaluation and decision making 
processes in anticancer drug development.
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HER2 represents an important signaling pathway in breast and other cancers.  Herceptin has demonstrated clin. activity, but 
resistance is common.  Thus, new therapeutic approaches to the HER2 pathway are needed.  Grb2 is an adaptor protein involved in 
Ras-dependent signaling induced by HER2 receptors.  A specific Grb2-SH3 ligand, designed and synthesized in our lab., called 
peptidimer-c, inhibited colony formation in HER2 overexpressing SKBr3 cancer cells.  Combined treatment of peptidimer-c with 
docetaxel further inhibited both colony formation and tumor cell survival compared to docetaxel treatment alone.  Efficacy of this 
combined treatment was correlated with a redn. in the phosphorylation of MAPK and AKT.  Finally, peptidimer-c reduced the growth of a 
HER2+ human breast cancer (BK111) xenograft in nude mice and potentiated the antitumor effect of docetaxel in a HER2+ 
hormone-independent human prostate adenocarcinoma (PAC120 HID28) xenograft.  These results validate Grb2 as a new target for the 
HER2 pathway.

 
Abstract
 

Grb2-SH3 ligand inhibits the growth of HER2+ cancer cells and has antitumor effects in human cancer xenografts alone and 
in combination with docetaxel.     Gril, Brunilde; Vidal, Michel; Assayag, Franck; Poupon, Marie-France; Liu, Wang-Qing; Garbay, 
Christiane.    UFR Biomedicale, Laboratoire de Pharmacochimie Moleculaire et Cellulaire,  Universite Paris Descartes,  Paris,  Fr.    
International Journal of Cancer  (2007),  121(2),  407-415.  Publisher: Wiley-Liss, Inc.,  CODEN: IJCNAW  ISSN: 0020-7136.  Journal  
written in English.    CAN 147:250106    AN 2007:677663    CAPLUS   (Copyright (C) 2008 ACS on SciFinder (R))  

 
Bibliographic Information
 
Answer 18:

PURPOSE: To establish a panel of human breast cancer (HBC) xenografts in immunodeficient mice suitable for pharmacol. preclin. 
assays.  Exptl. Design: 200 samples of HBCs were grafted into Swiss nude mice.  Twenty-five transplantable xenografts were 
established (12.5%).  Their characterization included histol., p53 status, genetic anal. by array comparative genomic hybridization, gene 
expression by Western blotting, and quant. reverse transcription-PCR.  Biol. profiles of nine xenografts were compared with those of 
the corresponding patient's tumor.  Chemosensitivities of 17 xenografts to a combination of Adriamycin and cyclophosphamide (AC), 
docetaxel, trastuzumab, and Degarelix were evaluated.  RESULTS: Almost all patient tumors established as xenografts displayed an 
aggressive phenotype, i.e., high-grade, triple-neg. status.  The histol. of the xenografts recapitulated the features of the original 
tumors.  Mutation of p53 and inactivation of Rb and PTEN proteins were found in 83%, 30%, and 42% of HBC xenografts, resp.  Two 
HBCx had an ERBB2 (HER2) amplification.  Large variations were obsd. in the expression of HER family receptors and in genomic 
profiles.  Genomic alterations were close to those of original samples in paired tumors.  Three xenografts formed lung metastases.  A 
total of 15 of the 17 HBCx (88%) responded to AC, and 8 (47%) responded to docetaxel.  One ERBB2-amplified xenograft responded 
to trastuzumab, whereas the other did not.  The drug response of HBC xenografts was concordant with that of the patient's tumor in 
five of seven analyzable cases.  CONCLUSIONS: This panel of breast cancer xenografts includes 15 triple-neg., one ER pos. and 2 
ERBB2 pos.  This panel represents a useful preclin. tool for testing new agents and protocols and for further exploration of the biol. 
basis of drug responses.
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Answer 21:

Edotecarin (J-107088, formerly ED-749) is a potent indolocarbazole topoisomerase-I inhibitor that has the potential to treat solid tumors.  
The current studies evaluated the potency and antitumor activity of edotecarin, as a single agent and in combination with capecitabine 
or docetaxel.  Antiproliferative activity was tested in vitro in a panel of 13 mammary cell lines and antitumor efficacy was tested in 
vivo in various breast cancer models.  Edotecarin inhibited cellular proliferation in breast carcinoma cell lines: 50% inhibitory concns. 
ranged from 8 nmol/L in SKBR-3 cells to .apprx.30 μmol/L in BT20 cells.  Single dose and weekly i.v. treatments with edotecarin 30 and 
150 mg/kg produced significant antitumor activity in the SKBR-3 human breast carcinoma xenograft model, with no major toxicities, 
compared with vehicle solvent treatment.  Daily administration of edotecarin 15 mg/kg for 10 days was not well tolerated, whereas the 
total dose of 150 mg/kg was safe when administered in a single injection.  Edotecarin 3 and 30 mg/kg given after docetaxel in the nude 
mouse SKBR-3 xenograft model produced tumor growth delays that were greater than those obsd. with either agent alone and with no 
toxicity as evaluated on the basis of body wt. redn. (<20%).  Furthermore, edotecarin 3 mg/kg in combination with capecitabine 
produced more than additive effects and the combination was well tolerated.  However, edotecarin at a dose of 30 mg/kg in 
combination with capecitabine was lethal.  Edotecarin also exhibited potent antitumor activity against xenografted human MX-1 cells, 
MMTV-v-Ha-ras oncogene-driven mouse breast tumors, and chem. induced rat mammary tumors.  The data suggest that edotecarin 
may be useful as a single agent or a component of combination chemotherapy regimens for treating human breast cancer.
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A review.  Early detection of response to neoadjuvant chemoradiation in esophageal cancer may allow individualization of treatment 
strategies and avoidance of unnecessary treatment.  Although positron emission tomog. (PET) with [18F]fluorodeoxyglucose (FDG) 
permits detection of changes in tumor proliferation before any change in tumor size is evident, FDG-PET may fail to distinguish 
between residual tumor and inflammation and between complete response and partial response with substantial residual tumor burden.  
PET with the nucleoside analog 3'-deoxy-3'-18F-fluorothymidine (FLT) is more accurate than FDG-PET in visualizing early changes in 
tumor proliferation.  In a recent study in exptl. models of esophageal cancer, FLT-PET was more accurate than FDG-PET in detecting 
early changes in proliferation following docetaxel and radiation therapy in human SEG-1 cells and mouse SEG-1 xenografts, including 
having a much stronger correlation with histol. findings.  Clin. studies are needed to det. if FLT-PET can distinguish among degrees of 
response to neoadjuvant chemoradiation in patients with esophageal cancer.  The ability to visualize tumor cell proliferation may also 
contribute to the ability to improve precision delivery of radiation therapy.
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Background. Honokiol, a sol. nontoxic natural product derived from Magnolia spp., has been shown to induce apoptosis in malignant 
cells.  The effect of honokiol and the combined therapy with docetaxel on prostate cancer (PCa) growth and bone metastasis was 
investigated in exptl. models.  Methods. The in vitro proapoptotic effects of honokiol on human androgen-dependent and -independent 
PCa, bone marrow, bone marrow-derived endothelial, and prostate stroma cells were investigated.  Honokiol-induced activation of 
caspases was evaluated by Western blot and FACS anal.  To confirm the cytotoxicity of honokiol, mice bone was inoculated in vivo 
with androgen-independent PCa, C4-2 cells and the effects of honokiol and/or docetaxel on PCa growth in bone were evaluated.  Daily 
honokiol (100 mg/kg) and/or weekly docetaxel (5 mg/kg) were injected i.p. for 6 wk.  PCa growth in mouse bone was evaluated by 
radiog., serum prostate-specific antigen (PSA) and tissue immunohistochem.  Results. Honokiol induced apoptosis in all cell lines 
tested.  In PCa cells honokiol induced apoptosis via the activation of caspases 3, 8, and 9 and the cleavage of poly-ADP ribose 
polymerase in a dose- and time-dependent manner.  Honokiol was shown to inhibit the growth and depress serum PSA in mice harboring 
C4-2 xenografts in the skeleton and the combination with docetaxel showed additive effects that inhibited further growth without 
evidence of systemic toxicity.  Immunohistochem. staining confirmed honokiol exhibited growth-inhibitory, apoptotic, and 
antiangiogenic effects on PCa xenografts.  Conclusions. The combination of honokiol and low-dose docetaxel may be used to improve 
patient outcome in androgen-independent prostate cancer with bone metastasis.
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Pralatrexate is a rationally designed antifolate with greater preclin. antitumor activity than methotrexate.  Pralatrexate was synergistic 
with paclitaxel and with docetaxel in mouse xenograft expts.  This phase 1 study was designed to det. the max. tolerated dose and 
toxicity of pralatrexate plus paclitaxel or docetaxel in patients with advanced cancer.  Pralatrexate was administered i.v. every 2 wk 
(days 1 and 15) in a 4-wk cycle.  Depending on the taxane used and dose being tested, the taxane was administered on days 1 and 15; 
days 2 and 16; or days 1, 8, and 15.  In the latter part of the study, patients in the docetaxel arm were treated with vitamin B12 and 
folic acid supplementation to mitigate toxicity and allow pralatrexate dose escalation.  For the combination of pralatrexate plus 
paclitaxel without vitamin supplementation, dose-limiting stomatitis and peripheral neuropathy were encountered at the lowest dose 
levels tested.  For pralatrexate plus docetaxel plus vitamin supplementation, pralatrexate 120 mg/m2 plus docetaxel 35 mg/m2 
administered on the same day every other week was defined as the max. tolerated dose and schedule, with dose-limiting toxicities at 
higher dose combinations including stomatitis and asthenia.  Significant antitumor activity was obsd. for this combination in patients 
with non-small-cell lung cancer.  Pralatrexate (120 mg/m2) plus docetaxel (35 mg/m2) plus vitamin supplementation is well tolerated with 
signs of efficacy against non-small-cell lung cancer that merit phase 2 testing.
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Targeting the epidermal growth factor receptor (EGFR) is a validated approach to treat cancer.  In non-small cell lung cancer (NSCLC), 
EGFR contains somatic mutations in 10% of patients, which correlates with increased response rates to small mol. inhibitors of EGFR.  
We analyzed the effects of the monoclonal IgG1 antibody Erbitux (cetuximab) in NSCLC xenografts with wild-type (wt) or mutated 
EGFR.  NSCLC cell lines were grown s.c. in nude mice.  Dose-dependent efficacy was established for cetuximab.  To det. whether 
combination therapy produces tumor regressions, cetuximab was dosed at half-maximal efficacy with chemotherapy used at max. 
tolerated dose.  Cetuximab showed antitumor activity in wt (A549, NCI-H358, NCI-H292) and mutated [HCC-827 (delE746-A750), 
NCI-H1975 (L858R, T790M)] EGFR-expressing xenografts.  In the H292 model, cetuximab and docetaxel combination therapy was 
more potent to inhibit tumor growth than cetuximab or docetaxel alone.  Cisplatin augmented efficacy of cetuximab to produce 6 of 10 
regressions, whereas 1 of 10 regressions was found with cetuximab and no regression was found with cisplatin.  Using H1975 
xenografts, gemcitabine increased efficacy of cetuximab resulting in 12 of 12 regressions.  Docetaxel with cetuximab was more 
efficacious with seven of nine regressions compared with single treatments.  Cetuximab inhibited autophosphorylation of EGFR in both 
H292 and H1975 tumor lysates.  Exploring the underlying mechanism for combination effects in the H1975 xenograft model, docetaxel 
in combination with cetuximab added to the antiproliferative effects of cetuximab but was the main component in this drug combination 
to induce apoptosis.  Cetuximab showed antitumor activity in NSCLC models expressing wt and mutated EGFR.  Combination 
treatments increased the efficacy of cetuximab, which may be important for the management of patients with chemorefractory 
NSCLC.
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Biodegradable polymeric nanoparticles (NPs) have been widely used for drug delivery applications.  In cancer drug delivery, NPs can 
accumulate in tumor tissues after systemic administration, and their biodistribution is largely detd. by their phys. and biochem. 
properties, such as particle size, nature of the encapsulated drug, and surface biochem. properties.  We developed ≈180 nm 
docetaxel-encapsulated NP-Apt bioconjugates using poly(DL-lactide-co-glycolide)block-poly(ethylene glycol) (PLGA-b-PEG) copolymer 
that showed remarkable antitumor efficacy in vivo after a single intratumoral administration to s.c. xenograft mouse models of 
prostate cancer.  Although intratumoral drug delivery is suitable for localized cancer therapy, patients with advanced or metastatic 
cancer require drugs to be administered systemically for the treatment of disseminated tumors.  Systemic delivery of targeted NPs 
presents other challenges for developing an effective NP drug delivery vehicle with desirable pharmacol. properties capable of 
extended circulation in blood and targeted drug delivery.  In this study, we systemically studied the formulation parameters on the size 
of NPs, including: (1) polymer concn., (2) drug loading, (3) water miscibility of solvent, and (4) the ratio of water to solvent.  For the 
first time, we reported NP mean volumetric size correlates linearly with polymer concn. for NPs between 70 and 250 nm in diam. (linear 
coeff. = 0.99 for NPs formulated with solvents studied).  We also found particle formulated using covalently bound PLA-paclitaxel in 
DMF soln. forms very uniform sizes with narrow distribution.  These nanoparticles demonstrate excellent cytotoxicity-particle size 
correlations.
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A review.  Pathol. complete response after neoadjuvant chemoradiation therapy is assocd. with increased survival in esophageal 
cancer.  Early detection of response or nonresponse to neoadjuvant chemoradiation might allow individualization of treatment strategies 
and avoidance of unnecessary treatment.  Positron emission tomog. (PET) with [18F]fluorodeoxyglucose (FDG) permits detection of 
changes in tumor proliferation before any change in tumor size occurs, and FDG-PET findings have been correlated with outcomes in 
esophageal cancer.  However, FDG-PET may fail to distinguish between residual tumor and inflammation and between complete 
response and partial response with substantial residual tumor burden.  PET with the nucleoside analog 3'-deoxy-3'-18F-fluorothymidine 
(FLT) has been found to be more accurate than FDG-PET in visualizing early changes in tumor proliferation.  In a recent study in exptl. 
models of esophageal cancer, FLT-PET was more accurate than FDG-PET in detecting early changes in proliferation following 
docetaxel and radiation therapy in human SEG-1 cells and mouse SEG-1 xenografts, including having a much stronger correlation with 
histol. findings.  Clin. studies are needed to det. if FLT-PET can distinguish among degrees of response to neoadjuvant chemoradiation 
in patients with esophageal cancer.
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of tumors after drug exposure, however, caused a significant further suppression of tumor growth below that caused by 
drug exposure.  These findings were also reflected in ex vivo colony formation analyses of isolated tumor cells.  
Collectively, these findings argue that Taxotere and MEK1/2 inhibitors have the potential to suppress mammary tumor 
growth in vivo which is enhanced by sequence-dependent exposure to ionizing radiation.  Based on the cell lines used in 
these studies, our findings argue that the interaction of Taxotere and PD184352 is independent of p53 status, estrogen 
dependency, caspase 3 levels or oncogenic K-RAS expression.

Taxol (paclitaxel) and Taxotere (docetaxel) are considered as two of the most important anti-cancer chemotherapy drugs.  The 
cytotoxic action of these drugs has been linked to their ability to inhibit microtubule depolymn., causing growth arrest and subsequent 
cell death.  Studies by a no. of labs. have also linked suppression of MEK1/2 signaling to enhanced Taxol toxicity in vitro and in vivo.  
The present study examd. the interactions of the semi-synthetic taxane Taxotere with MEK1/2 inhibitors in epithelial tumor cells.  In 
vitro colony formation studies demonstrated that Taxotere and the MEK1/2 inhibitor PD184352 interacted in a sequence dependent 
fashion to synergistically kill human mammary carcinoma cells (MDA-MB-231, MCF7) as well as in other tumor cell types; e.g. prostate 
and renal cell carcinoma.  Athymic mice were implanted in the rear flank with either MDA-MB-231 or MCF7 cells and tumors permitted 
to form to a vol. of .apprx.100 mm3 prior to a two day exposure of either Vehicle, PD184352 (25 mg/kg), Taxotere (15 mg/kg) or the 
drug combination.  Tumor vol. was measured every other day and tumor growth detd. over the following .apprx.30 days.  Transient 
exposure of MDA-MB-231 tumors or MCF7 tumors to PD184352 did not significantly alter tumor growth rate or the mean tumor vol. in 
vivo .apprx.15-30 days after drug administration.  Transient Taxotere exposure of MDA-MB-231 or to a lesser extent MCF7, tumors 
modestly reduced the mean tumor vol. in vivo .apprx.15-30 days after drug administration.  In contrast, combined treatment with 
PD184352 and Taxotere significantly reduced MDA-MB-231 and MCF7 tumor growth.  The tumor control values for MDA-MB-231 cells 
and MCF7 cells were 0.43 and 0.71, resp.  Fractionated irradn. of MDA-MB-231 tumors during drug exposure or single dose irradn. prior 
to drug administration did not significantly further suppress tumor growth beyond that of cells exposed to Taxotere and MEK1/2 
inhibitor.  Single dose irradn.
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15-Deoxy-Δ12,14-prostaglandin J2 enhances docetaxel anti-tumor activity against A549 and H460 non-small-cell lung cancer 
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Purpose: Based on our mouse xenograft model demonstrating that intermittent high-dose gefitinib sensitizes tumors to subsequent 
treatment with taxanes, we initiated this phase I trial to explore docetaxel in combination with escalating doses of intermittent gefitinib 
(Iressa) given prior to docetaxel.  Methods: This was a phase I study where patients with advanced cancer were treated with escalating 
doses of gefitinib (1,000, 1,500, 2,250, 3,000 mg) on days 1 and 2 followed by docetaxel (75 mg/m2) on day 3 of a 21 day cycle.  
Gefitinib pharmacokinetic data were obtained on days 1, 2, and 3 of cycles 1 and 2 at each dose level.  Results: 18 patients were 
enrolled in this study with the most frequent tumor types being non-small cell lung cancer and head and neck squamous cell cancer.  
The dose-limiting toxicity was neutropenia (n = 1 at dose level 2, n = 2 at dose level 4).  Rash, diarrhea, and fatigue were the most 
common grade 1-2 toxicities.  Pharmacokinetic data indicated no accumulation of gefitinib between cycles 1 and 2 and no clear 
correlation between gefitinib plasma levels and toxicity.  Partial responses were obsd. in one patient with head and neck squamous cell 
carcinoma and one patient with anaplastic thyroid cancer.  Conclusion: The recommended dose for phase II studies is gefitinib 2,250 
mg on days 1 and 2, followed by docetaxel 75 mg/m2 on day 3.
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Antitumor activity of docetaxel (Taxotere) in hormone-dependent (HD) and hormone-independent (HID) prostate cancer PAC120 
xenograft model was previously reported, and its level was assocd. with HER2 protein expression.  In the present study, we evaluate 
the antitumor effects of docetaxel combined with trastuzumab (Herceptin), an anti-HER2 antibody.  Although trastuzumab alone had no 
effect on tumor growth, it potentiated the antitumor activity of docetaxel in HD tumors and more strongly in HID variants.  Using the 
HID28 variant, we show that docetaxel treatment of tumor-bearing mice induces an increased HER2 mRNA expression of the tyrosine 
kinase receptor of 25-fold 24 h after docetaxel treatment, while HER2 protein and p-AKT decreased.  This was followed by an increase 
of HER2 protein 3 days (two-fold) after docetaxel treatment and by a strong HER2 release in the serum of treated mice; expression of 
phospho-ERK, p27, BCL2 and HSP70 concomitantly increased.  Similar mol. alterations were induced by docetaxel plus trastuzumab 
combination, except for that there was a transient and complete disappearance of AR and HSP90 proteins 24 h after treatment.  We 
show that in addn. to its known effects on tubulin and mitotic spindles, docetaxel induces complex signalization pathway mechanisms 
in surviving cells, including HER2, which can be pharmacol. targeted.  This study suggests that the docetaxel/trastuzumab combination 
may prove an effective therapeutic approach for HER2-expressing hormone-refractory prostate cancer.
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A review.  Targeted drug delivery technologies can provide physicians with new approaches to treat and manage patients with cancer.  
Nucleic acid ligands (aptamers) are a novel class of targeting mols. that can be used in a similar manner to antibodies.  Beyond use as 
drugs themselves, aptamers have the potential to serve as targeting ligands to deliver drugs, imaging agents, or other bioactive agents 
to the intended site of action.  Bioconjugates of nanoparticles and aptamers can selectively bind and be taken up by cancer cells.  In 
this article we review progress to date for antineoplastic drug delivery using nanoparticle-aptamer bioconjugates.  Aptamers are isolated 
through a process of in vitro selection, also referred to as systematic evolution of ligands by exponential enrichment (SELEX).  There 
is an increasing nos. of aptamers for cancer targeting being reported in the literature.  These aptamers often interact with antigens that 
are overexpressed exclusively, or preferentially, on cancer cells or in the cancer microenvironment.  As novel drug delivery vehicles, 
nanoparticle-aptamer bioconjugates may be developed to target a myriad of diseases including many cancers by delivering a variety 
of therapeutic agents specifically to the site of interest.  The first in vivo study of antineoplastic drug delivery by a bioconjugate 
employed nanoparticle encapsulating docetaxel and aptamers that bind certain prostate cancer cells.  In this study using a xenograft 
murine model of prostate cancer, these bioconjugates were shown to significantly improve tumor redn. after intratumoral injection 
compared with all controls.  Furthermore, the docetaxel-loaded nanoparticle-aptamer bioconjugates demonstrated reduced toxicity in 
terms of acute bodyweight loss compared with the controls.  In vitro, the efficacy of the docetaxel-loaded nanoparticle-aptamer 
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 Further, enhanced expression of caspase 3 and inhibition of cyclin D1 by 15-deoxy-Δ12,14-prostaglandin J2 + docetaxel was not 
reversed by GW9662, thus suggesting a possible peroxisome proliferator-activated receptor-γ-independent mechanism.  In conclusion, 
15-deoxy-Δ12,14-prostaglandin J2 enhanced the antitumor action of docetaxel by peroxisome proliferator-activated 
receptor-γ-dependent and -independent mechanisms mediated by induction of apoptosis.

15-Deoxy-Δ12,14-prostaglandin J2 is a naturally occurring endogenous ligand for peroxisome proliferator-activated receptor-γ.  The 
current study was aimed to det. the mechanism of anti-proliferative effect of 15-deoxy-Δ12,14-prostaglandin J2 + docetaxel against 
A549 and H460 non-small-cell lung cancer cell lines and xenograft tumors.  In-vitro cytotoxicity of 15-deoxy-Δ12,14-prostaglandin J2 
alone and in combination with docetaxel was studied against A549 and H460 cell lines.  For in-vivo studies, female athymic nu/nu mice 
were xenografted with A549 and H460 tumors and treated with 15-deoxy-Δ12,14-prostaglandin J2 (1 mg/kg/day; i.p.), docetaxel (10 
mg/kg; i.v. on days 14, 18 and 22) and 15-deoxy-Δ12,14-prostaglandin J2 + docetaxel.  Apoptosis was measured in A549 cells and 
tumor tissues, following various treatments.  Peroxisome proliferator-activated receptor-γ, caspases, Bcl2 and p53 family proteins or 
their mRNA expressions were measured by Western blotting, reverse transcription-polymerase chain reaction and real-time polymerase 
chain reaction in A549 tumors.  A possible role of a peroxisome proliferator-activated receptor-γ-independent mechanism was studied in 
A549 cells treated with peroxisome proliferator-activated receptor-γ antagonist, GW9662.  Isobolog. anal. demonstrated synergistic 
interaction (combination index <1.0) between 15-deoxy-Δ12,14-prostaglandin J2 and docetaxel against A549 and H460 cells in vitro.  
15-Deoxy-Δ12,14-prostaglandin J2 + docetaxel significantly reduced the tumor vol. compared with control (P<0.05), 
15-deoxy-Δ12,14-prostaglandin J2 (P<0.05) and docetaxel (P<0.05, P<0.01) in both A549 and H460 tumors.  
15-Deoxy-Δ12,14-prostaglandin J2 + docetaxel showed a significant increase in apoptosis assocd. with inhibition of the Bcl2 and cyclin 
D1 expression and overexpression of caspase and p53 pathway genes.
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Endothelin (ET) 1 is important in the growth of prostate cancer cells through the activation of the endothelin A (ETA) receptor.  ET 
receptor blockade is a new therapeutic target in treating advanced prostate cancer.  This study investigates the impact of the 
combination of the ETA antagonist atrasentan (ABT-627) and taxane chemotherapy on prostate cancer cell survival in vitro and on the 
delay of prostate cancer in a xenograft mouse model.  In vitro, PPC-1 cells transfected with an ETA-overexpressing vector were 
treated with ABT-627, paclitaxel/docetaxel, or both.  Clonogenic viability and cell death assays were used to det. cell survival and 
apoptosis, resp.  ABT-627 and docetaxel combination treatment was used in vivo to treat mice with established ETA-overexpressing 
PPC-1 xenograft tumors, and tumor growth rates were assessed.  Cell proliferation and vascularity were detd. with KI-67 and CD31 
staining, resp.  Cells treated with combination therapy had significantly fewer viable cells and more programmed cell death than cells 
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Nuclear Factor kappa B (NFκB) is a eukaryotic transcription factor that is constitutively active in human cancers and can be inhibited 
by the naturally occurring sesquiterpene lactone, parthenolide (P).  The in vitro effects of P were assessed using the androgen 
independent cell line, CWR22Rv1, and human umbilical endothelial cells (HUVECs).  The in vivo activity of P as a single agent and its 
ability to augment the efficacy of docetaxel and the anti-androgen, bicalutamide, were detd. using the CWR22Rv1 xenograft model.  
Parthenolide at low micromolar concn. inhibited proliferation of CWR22Rv1 and HUVEC cells, promoted apoptosis and abrogated 
NFκB-DNA binding.  Parthenolide downregulated anti-apoptotic genes under NFκB control, TRAF 1 and 2, and promoted sustained 
activation of c-jun-NH2 kinase (JNK).  Parthenolide also augmented the in vivo efficacy of docetaxel and restored sensitivity to 
anti-androgen therapy.  These studies demonstrate parthenolide's anti-tumor and anti-angiogenic activity, and its potential to augment 
the efficacy of chemotherapy and hormonal therapy.

 
Abstract
 

Restoring chemotherapy and hormone therapy sensitivity by parthenolide in a xenograft hormone refractory prostate cancer 
model.     Shanmugam, Rajasubramaniam; Jayaprakasan, Vetrichelvan; Gokmen-Polar, Yesim; Kelich, Stephanie; Miller, Kathy D.; 
Yip-Schneider, Michele; Cheng, Liang; Bhat-Nakshatri, Poornima; Sledge, George W., Jr.; Nakshatri, Harikrishna; Zheng, Qi-Huang; 
Miller, Michael A.; DeGrado, Timothy; Hutchins, Gary D.; Sweeney, Christopher J.    Department of Medicine,  Indiana University,  
Indianapolis,  IN,  USA.    Prostate (Hoboken, NJ, United States)  (2006),  66(14),  1498-1511.  Publisher: Wiley-Liss, Inc.,  CODEN: 
PRSTDS  ISSN: 0270-4137.  Journal  written in English.    CAN 147:1016    AN 2006:1117125    CAPLUS   (Copyright (C) 2008 ACS on 
SciFinder (R))  

 
Bibliographic Information
 
Answer 31:

 Nanoparticle-aptamer bioconjugates may prove to be useful not only for management of cancer but also various other 
indications.  New aptamers, multivalent targeting strategies, and multimodal treatments such as simultaneous radio- and 
chemotherapy may further increase the efficacy of these bioconjugates and facilitate their clin. translation for therapeutic 
and diagnostic applications.

bioconjugate was shown to be due to intracellular delivery of the drug to the cancer cells, and the bioconjugate without the drug had no 
cytotoxicity.
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The differential sensitivity of some tumors to paclitaxel and docetaxel raises questions regarding the specific mechanisms responsible 
for the discrepant sensitivity to these taxanes.  Docetaxel and paclitaxel were evaluated and compared at max. tolerated doses (MTD) 
and 0.5 MTDs against the human pediatric tumor xenograft models SK-N-MC and IMR32 (neuroblastoma), RH1 and RH30 
(rhabdomyosarcoma) and KHOS/NP (osteosarcoma), with 8-10 animals per group.  The drug effects on the expression of the β-tubulin 
isotypes, Bcl-2, Bax, Bcl-XL and proteomic profiles were evaluated by immunoblotting and SELDI mass spectrometry in tumor 
xenografts dosed at 0.5 MTDs.  At MTDs, docetaxel was superior in neuroblastoma and osteosarcoma, while paclitaxel was more active 
in the rhabdomyosarcoma models.  Docetaxel showed remarkable efficacy in KHOS/NP even at 0.5 MTD.  The drugs had significantly 
different, yet highly heterogeneous effects on the tumor levels of βI-tubulin (RH30), βIII-tubulin (IMR32, KHOS/NP, RH1), Bax 
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PURPOSE: Cancer cells can use X-linked inhibitor of apoptosis (XIAP) to evade apoptotic cues, including chemotherapy.  The 
antitumor potential of AEG35156, a novel second-generation antisense oligonucleotide directed toward XIAP, was assessed in human 
cancer models when given as a single agent and in combination with clin. relevant chemotherapeutics.  Exptl. Design: AEG35156 was 
characterized for its ability to cause dose-dependent redns. of XIAP mRNA and protein in vitro and in vivo, to sensitize cancer cell 
lines to death stimuli, and to exhibit antitumor activity in multiple human cancer xenograft models as a single agent or in combination 
with chemotherapy.  RESULTS: AEG35156 reduced XIAP mRNA levels with an EC50 of 8 to 32 nmol/L and decreased XIAP protein 
levels by >80%.  Loss of XIAP protein correlated with increased sensitization to tumor necrosis factor-related apoptosis-inducing ligand 
(TRAIL)-mediated apoptosis in Panc-1 pancreatic carcinoma cells.  AEG35156 exhibited potent antitumor activity relative to control 
oligonucleotides in three human cancer xenograft models (prostate, colon, and lung) and was capable of inducing complete tumor 
regression when combined with taxanes.  Antitumor effects of AEG35156 correlated with suppression of tumor XIAP levels.  
CONCLUSIONS: AEG35156 reduces XIAP levels and sensitizes tumors to chemotherapy.  AEG35156 is presently under clin. 
assessment in multiple phase I trials in cancer patients as a single agent and in combination with docetaxel in solid tumors or 
cytarabine/idarubicin in leukemia.
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given monotherapy.  Xenograft tumor growth rates were significantly lower in mice treated with combination therapy than in animals 
given a single agent.  Ki-67 immunostaining demonstrated significantly fewer proliferative cells following combination therapy than 
following monotherapy.  This study demonstrates ABT-627 to have additive antitumor effects when used in combination with taxane 
drugs both in vitro and in vivo.
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In vivo expts. were performed on breast cancer xenografts to examine whether the combination therapy with S-1, an oral dihydrouracil 
dehydrogenase (DPD) inhibitory fluoropyrimidine, plus docetaxel functions as an additive/synergistic modulator in tumor growth.  The 
human breast cancer xenograft, MDA-MB-435SHM, was inoculated into SCID female mice.  The tumor growth and thymidylate 
synthase (TS)/DPD activity of tumors treated with the agents were investigated.  The T/C value (relative mean tumor wt. of the 
treated group/relative tumor wt. of the control group) of the group treated with docetaxel, S-1 and combination therapy were 45.3, 63.1 
and 29.8%, resp.; suggesting the pos. antitumor effects of the combination therapy in particular.  In addn., significant down-regulation 
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Oncolytic adenoviruses are being developed as novel anticancer therapeutics and currently undergoing clin. trials.  We previously 
demonstrated that telomerase-specific replication-competent adenovirus (Telomelysin: OBP-301), in which the human telomerase 
reverse transcriptase (hTERT) promoter regulates viral replication, efficiently killed human tumor cells.  We further constructed 
OBP-401 (Telomelysin-GFP) that expresses the green fluorescent protein (GFP) reporter gene under the control of the cytomegalovirus 
promoter in the E3 region to monitor viral distribution.  Here, we examd. the feasibility of a single-agent therapy with OBP-401 as well 
as of combining OBP-401 with chemotherapeutic agents.  Infection of OBP-401 alone or followed by the treatment of a 
chemotherapeutic drug, docetaxel (Taxotere), resulted in a profound in vitro cytotoxicity and GFP expression in various human cancer 
cell lines originating from different organs (lung, colon, esophagus, stomach, liver and prostate), although the magnitude of antitumor 
effect varied among the cell types.  Other chemotherapeutic drugs such as vinorelbine (Navelbine) and SN38 (the potent active 
metabolite of irinotecan) combined with OBP-401 also inhibited the growth of human cancer cells.  Quant. real-time PCR anal. 
demonstrated that docetaxel did not affect viral replication.  For in vivo evaluation, nu/nu mice xenografted with H1299 human lung 
tumor received intratumoral injection of OBP-401 and i.p. administration of docetaxel.  Anal. of growth of implanted tumors showed a 
significant, therapeutic synergism, although OBP-401 alone and docetaxel alone showed modest inhibition of tumor growth.  Thus, 
OBP-401 in combination with docetaxel efficiently enhances the antitumor efficacy both in vitro and in vivo, and the outcome has 
important implications for tumor-specific oncolytic chemovirotherapies for human cancers.
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(IMR32, SK-N-MC) and Bcl-XL (KHOS/NP).  In contrast, six protein species identified by proteomic profiling were consistently and 
differentially regulated by docetaxel and paclitaxel in all KHOS/NP xenografts.  Anticancer activity showed no apparent correlation with 
drug effects on β-tubulin isotypes and apoptotic markers.  The mass spectrometry approach has potential for the discovery of 
proteomic biomarkers for drug sensitivity.
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The purpose of this study was to evaluate the antitumoral activity of different gemcitabine-based combination on an exptl. model of 
human breast cancer, in order to identify the most effective treatment and to provide a rationale for clin. investigations.  To this end, 
CG5 breast cancer cells were treated in vitro with gemcitabine followed by epirubicin, doxorubicin, docetaxel or paclitaxel.  The 
reversed sequence was also investigated.  Results, analyzed by multiple drug effect/combination index (CI) isobologram, 
demonstrated that the combination gemcitabine/paclitaxel was the most active showing synergism with a CI of about 0.5 in the two 
sequences employed.  Moreover, the synergistic interaction of gemcitabine and paclitaxel was correlated to a block of the cells in the 
G0/G1 compartment of cell cycle and to an increase of apoptotic cells compared to each drug.  Based on these evidences, the 
antitumoral efficacy of gemcitabine/paclitaxel combination has been studied in vivo.  Mice bearing CG5 human breast xenografts 
treated with paclitaxel and gemcitabine in combination showed a significant higher inhibition of tumor growth (.apprx.70%) compared to 
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Purpose: Because resistance to paclitaxel and docetaxel is frequently obsd. in the clinic, new anti-microtubule agents have been 
sought.  The aim of this study was to evaluate the efficacy and oral activity of a novel taxane (MST-997) in paclitaxel- and 
docetaxel-resistant tumor models in vitro and in vivo.  Exptl. Design: Tubulin polymn. assays, immunohistochem., and cell cycle anal. 
was used to evaluate mechanism of action of MST-997.  The effect of MST-997 on growth inhibition in a panel of paclitaxel- and 
docetaxel-resistant cell lines that overexpressed P-glycoprotein (MDR1) or harbored {szligbeta}-tubulin mutations were assayed in vitro 
and in murine xenografts.  Results: MST-997 induced microtubule polymn. (EC50 = 0.9 μmol/L) and bundling, resulting in G2-M arrest 
and apoptosis.  In addn., MST-997 was a potent inhibitor of paclitaxel- and docetaxel-sensitive tumor cell lines that did not have 
detectable P-glycoprotein (IC50 = 1.8 ± 1.5 nmol/L).  Minimal resistance (1- to 8-fold) to MST-997 was found in cell lines that either 
overexpressed MDR1 or harbored point mutations in {szligbeta}-tubulin.  Most notable, MST-997 displayed superior in vivo efficacy as 
a single i.v. or p.o. dose either partially or completely inhibited tumor growth in paclitaxel- and docetaxel-resistant xenografts.  
Conclusions: MST-997 represents a potent and orally active microtubule-stabilizing agent that has greater pharmacol. efficacy in vitro 
and in vivo than the currently approved taxanes.  Our findings suggest that MST-997, which has entered phase I clin. trials, may have 
broad therapeutic value.
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of DPD activity was also obsd. in the tumors treated with S-1, docetaxel and their combination.  Down-regulation of the DPD activity 
of the tumors is also considered to be correlated with the antitumor effect of the treated groups, suggesting its influence on the 
synergistic effect of the combination therapy.
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The focus of this study was to evaluate the therapeutic benefit of combined gastrin-releasing peptide (GRP) receptor-targeted 
radiotherapy (TRT) with chemotherapy, using the PC-3 xenograft severe combined immunodeficiency (SCID) mouse model.  
177Lu-DOTA-8-AOC-BBN(7-14)NH2 is a radiotherapeutic peptide that specifically targets the gastrin-releasing peptide receptor 
overexpressed on primary and metastatic prostate cancer.  The chemotherapeutic agents, docetaxel and estramustine, were 
administered as single agents or in combination with the receptor-targeted radiotherapeutic agent.  Combination receptor 
TRT/chemotherapy studies were begun 21 days postxenografting and were conducted as multiple-dose trials.  The GRP receptor TRT 
agent was administered every 14 days, and single and combination chemotherapy dose regimens were given weekly.  Tumor size, 
body wt., and body condition score were evaluated twice-weekly and a hematol. profile once-weekly.  Therapy study tumor vols. were 
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The sensitivity of breast neoplasms to hormonal control provides the basis of novel investigational treatments with steroidal alkylators.  
An androsterone D-lactam steroidal ester, the 3β-hydroxy-13α-amino-13,17-seco- 5α-androstan-17-oic-13,17-lactam, 
p-bis(2-chloroethyl)amino Ph acetate (lactandrate) was synthesized and tested for antitumor activity against six human breast cancer 
cell lines in vitro and against two murine and one xenograft mammary tumors in vivo.  A docking study on the binding interactions of 
lactandrate with the ligand-binding domain (LBD) of estrogen receptor-alpha (ERα) was inquired.  In vitro testing of lactandrate 
cytostatic and cytotoxic activity was performed on T47D, MCF7, MDA-MB-231, BT-549, Hs578T, MDA-MB-435 breast adenocarcinoma 
human cell lines.  In vivo testing was performed on two murine mammary tumors, the MXT tumor and CD8F1 adenocarcinoma, as well 
as on human mammary carcinoma MX-1 xenograft.  Mol. modeling techniques were adopted to predict a possible location and 
interaction mode of the mol. into LBD.  Lactandrate induced significantly high antitumor effect against all tested in vitro and in vivo 
models.  The cell lines with pos. ER expression found to be significantly more sensitive to lactandrate.  Moreover, lactandrate found to 
be positioned inside the binding cavity with its steroidal moiety, while the alkylating moiety protrudes out of receptor's pocket.  
Lactandrate produced important anticancer activity on breast cancer in vitro and in vivo.  Some correlation between ER and lactandrate 
effect was demonstrated.  Docking studies provide the basis for the structure-based design of improved steroidal alkylating esters for 
the treatment of estrogen-related cancers.
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that with either agent alone (25%).  In conclusion, this study suggests that paclitaxel is the most promising agent for combination 
protocols with gemcitabine and supports the use of gemcitabine/paclitaxel combination in the clin. management of advanced breast 
cancer.
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The antitumor effect of docetaxel against cultured human esophagus tumor cell lines and tumor xenografts in nude mice was 
investigated.  In the in vitro study, docetaxel showed concn.-dependent inhibition of the growth of 4 tumor cell lines having different 
degrees of differentiation (T. T, TE-5, TE-9 and TE-15) with IC50 values ranging from 0.84 to 1.68 ng/mL when exposed for 72 h.  

 
Abstract
 

Antitumor effect of docetaxel against human esophagus tumor cell lines and tumor xenografts in nude mice.     Shakuto, 
Shuji; Fujita, Fumiko; Fujita, Masahide.    Drug Safety Evaluation, Preclinical Development,  Scientific Affairs, sanofi-aventis K.K.,  
Japan.    Gan to Kagaku Ryoho  (2006),  33(3),  337-343.  Publisher: Gan to Kagaku Ryohosha,  CODEN: GTKRDX  ISSN: 0385-0684.  
Journal  written in Japanese.    CAN 145:20633    AN 2006:311739    CAPLUS   (Copyright (C) 2008 ACS on SciFinder (R))  

 
Bibliographic Information
 
Answer 42:

Purpose: Vascular endothelial growth factor has a crit. role in maintaining tumor microvasculature and, as such, is an attractive target 
for anti-angiogenic therapy.  Aberrant expression of VEGF receptors, esp. VEGFR2, on epithelial tumor cells allows VEGF to stimulate 
growth and migration of tumor cells in an autocrine and/or paracrine manner.  Therefore, we studied the expression of VEGF and 
VEGFR2 in bladder cancer, and the relationship to disease characteristics.  Materials and Methods: Expression of VEGF and VEGFR2 
was studied in a cohort of 72 patients with transitional cell cancer of the bladder.  Tumor tissues from all patients were analyzed by 
immunohistochem. and examd. by a pathologist blinded to patient outcome.  Patient demographics and disease outcome were 
correlated with expression of these markers.  Bladder cancer cell lines that express VEGFR2 were studied in vitro and in vivo to 
establish the significance of VEGF/VEGFR2 signaling.  Results: Expression of VEGF and VEGFR2 was obsd. in 58% and 50% of 
urothelial tumor cells, resp.  VEGF expression failed to correlate with clin. variables.  However, VEGFR2 expression correlated with 
disease stage (coeff. 0.23, p = 0.05).  In addn., VEGFR2 expression increased with tumor invasion into the muscle (p <0.01).  Expts. 
with VEGFR2 pos. bladder cancer cell lines in vitro demonstrated increased invasion in response to VEGF.  In addn., VEGF inhibition 
augmented the effect of docetaxel in a murine xenograft model of bladder cancer with a significant inhibition in proliferative index and 
microvascular d., and induction of apoptosis.  Conclusions: Increased VEGFR2 expression correlates with several features that predict 
progression of urothelial cancer, including disease stage and invasive phenotype.  VEGF targeted therapy may enhance the efficacy 
of std. therapy for bladder cancer.
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evaluated by way of a repeated measures anal. of variance (ANOVA).  Tumor vol. measurements at 12 days postdose administration 
demonstrated a statistically significant (two-tailed P-value <0.05) tumor growth suppression in all exptl. groups receiving GRP 
receptor-targeted radiotherapy, when compared to the control group.  The two combined GRP receptor TRT/chemotherapy treatment 
groups demonstrated the greatest tumor growth suppression of all treatment groups.  In comparing the two combined GRP receptor 
TRT/chemotherapy groups to the GRP receptor TRT alone group, a statistically significant difference was demonstrated for the 
combined groups by day 30, postdose administration.  These data demonstrate that GRP receptor-targeted radiation therapy, using 
177Lu-DOTA-8-AOC-BBN(7-14)NH2, used either alone or in combination with conventional chemotherapy, can suppress the growth of 
androgen- independent prostate cancer (AIPC).
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Our study investigates the effect of a highly selective cyclooxygenase-2 (COX-2) inhibitor, celecoxib, on the cytotoxicity of docetaxel 
in nude mice bearing A549 tumor xenografts and elucidates the mol. mechanisms of the antitumor effect of this combination.  Female 
nu/nu mice, xenografted with s.c. A549 tumors were treated with either celecoxib (150 mg/kg/day), docetaxel (10 mg/kg) or a 
combination of both.  The tumor tissues were quantified for the induction of apoptosis, intratumor levels/expressions of prostaglandin 
E2 (PGE2), 15 deoxy prostaglandin J2 (15-d PGJ2), microsomal prostaglandin E synthase (mPGES) and cytoplasmic phospholipase A2 
(cPLA2).  The combination of celecoxib with docetaxel significantly inhibited the tumor growth (p < 0.03) as compared to celecoxib or 
docetaxel alone, decreased the levels of PGE2 by 10-fold and increased the 15-d PGJ2 levels by 4-fold as compared to control.  The 
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After development of hormone-refractory metastatic disease, prostate cancer is incurable.  The recent history of chemotherapy has 
shown that with difficult disease targets, combinatorial therapy frequently offers the best chance of a cure.  In this study we have 
examd. the effects of a combination of zoledronic acid (ZOL), a new-generation bisphosphonate, and docetaxel on LuCaP 23.1, a 
prostate cancer xenograft that stimulates the osteoblastic reaction when grown in the bone environment.  Intra-tibial injections of 
LuCaP 23.1 cells were used to generate tumors in the bone environment, and animals were treated with ZOL, docetaxel, or a 
combination of these.  Effects on bone and tumor were evaluated by measurements of bone mineral d. and histomorphometrical anal.  
ZOL decreased proliferation of LuCaP 23.1 in the bone environment, while docetaxel at a dose that effectively inhibited growth of s.c. 
tumors did not show any effects in the bone environment.  The combination of the drugs significantly inhibited the growth of LuCaP 
23.1 tumors in the bone.  In conclusion, the use of the osteolysis-inhibitory agent ZOL in combination with docetaxel inhibits growth of 
prostate tumors in bone and represents a potential treatment option.
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These values represent ca. 1/2,700.apprx.1/1,400 of the mean max. plasma concn. of 2.27 μg/mL attained in the clin. setting.  In 
addn., the activity was found to be ca. two-fold stronger than that of paclitaxel, and much more potent than fluorouracil and cisplatin.  
The in vivo antitumor effect of docetaxel was also investigated against xenografts of human esophagus squamous cell carcinoma 
H-190 (highly differentiated) and H-204 (moderately differentiated) in nude mice.  Docetaxel at its Maximum Tolerated Dose (MTD) and 
the lower dose (4.5, 6.7 mg/kg/dose, q 4 d × 3, iv) showed a significant growth inhibition of ca. 100% against H-190 tumor, resulting in 
the tumor shrinkage.  Paclitaxel (6.7, 10 mg/kg/dose, q 4 d × 3, iv) showed a tumor-shrinking effect similar to that seen with docetaxel.  
In the H-204 xenograft model, docetaxel (4.5, 6.7, 10 mg/kg/dose) exhibited a dose-dependent effect in delaying the tumor growth, 
while paclitaxel failed to suppress the tumor growth even at its MTD.  Those results demonstrated that docetaxel has potent antitumor 
efficacy against human esophagus tumor cells, leading to the expectation that it will be useful as a therapeutic agent for esophagus 
cancer.
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The antitumor effect of docetaxel against human endometrial tumor cell lines was investigated in vitro and in vivo.  In the in vitro 
study, docetaxel showed concn.-dependent inhibition of the growth of 4 tumor cell lines having different degrees of differentiation (AN3 
CA, KLE, HEC-1-A and HEC-1-B), with IC50 values ranging from 2.48 to 82.40 ng/mL.  These values represent 1/900.apprx.1/30 of the 
mean max. plasma concn. of 2.27 μg/mL attained when the recommended dose of 70 mg/m2 for patients with endometrial cancer was 
administered to patients with various types of cancer in phase I trial.  In addn., the activity was nearly equal to paclitaxel, and much 
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Introduction Bcl-2 and Bcl-xL confer resistance to apoptosis, thereby reducing the effectiveness of chemotherapy.  We examd. the 
relationship between the expression of Bcl-2 and Bcl-xL and chemosensitivity of breast cancer cells, with the aim of developing 
specific targeted therapy.  Methods Four human breast cancer cell lines were examd., and the effects of antisense (AS) Bcl-2 and AS 
Bcl-xL phosphorothioate oligodeoxynucleotides (ODNs) on chemosensitivity were tested in vitro and in vivo.  Chemosensitivity was 
evaluated by the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide) assay, and the antitumor effect was assessed 
in vivo by the success of xenograft transplantation into athymic mice.  Results Treatment with AS Bcl-2 and Bcl-xL ODNs resulted in 
a sequence-specific decrease in protein expression, compared with controls.  Treatment of BT-474, ZR-75-1, and MDA-MB-231 cells 
with AS Bcl-2 increased chemosensitivity to doxorubicin (DOX), mitomycin C (MMC), paclitaxel (TXL), and docetaxel (TXT).  
Transfection of the Bcl-2 gene into MDA-MB-453 cells decreased sensitivity to DOX and MMC.  Treatment of MDA-MB-231, BT-474, 
and ZR-75-1 cells with AS Bcl-xL increased chemosensitivity to DOX, MMC and taxanes to a smaller extent than AS Bcl-2.  This 
occurred in the setting of increased Bax and cleaved poly(ADP-ribose) polymerase, as well as decreased Bcl-2 and pAkt.  AS Bcl-2 
ODNs induced splenomegaly in assocn. with increased serum IL-12, which was attenuated by methylation of the CpG motifs of AS 
Bcl-2; however, methylated CpG failed to negate the increased antitumor effect of AS Bcl-2.  Bcl-2 and Bcl-xL, to a smaller extent, are 
major determinants of chemosensitivity in breast cancer cells.  Conclusion Targeted therapy against Bcl-2 protein with the use of AS 
ODNs might enhance the effects of chemotherapy in patients with breast cancer.
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combination also enhanced the peroxisome proliferator-activated receptor (PPAR)-γ expression, decreased the expression of cPLA2, 
mPGES and vascular endothelial growth factor (VEGF), but had no effect on the expression of COX-1 or COX-2 in tumor tissues.  
TUNEL staining of the tumor tissues showed a marked increase in the apoptosis in the combination group as compared to the 
celecoxib- or docetaxel-treated groups and this was assocd. with an increase in the intratumor p53 expression.  In conclusion, the 
combination of celecoxib with docetaxel produces a greater antitumor effect in s.c. A549 tumors as compared to celecoxib or docetaxel 
alone and this effect is assocd. with concomitant alterations in the intratumor levels of PGE2 and 15-d PGJ2.
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Background: The synergistic antitumor effect of a combination of docetaxel and capecitabine is reported to be attributable to 
docetaxel-mediated up-regulation of thymidine phosphorylase (dThdPase).  Materials and Methods: I.v. docetaxel (15 mg/kg) was given 
to nude mice bearing xenografts of the gastric cancer cell lines MKN45 and MKN28.  Mice were sacrificed on days 7, 10 and 22 and 
tumor samples were taken to measure the activities of thymidylate synthase, dihydropyrimidine dehydrogenase, dThdPase and 
orotate phosphoribosyltransferase.  The efficacy of capecitabine or S-1, alone and in combination with docetaxel, was then evaluated 
in vivo.  Docetaxel was administered i.v. on days 8 and 22 at 15 mg/kg, while capecitabine (269 mg/kg) or S-1 (7.5 mg/kg) were 
administered orally 5 times a week for 4 wk.  Results: Tumor regression was obsd. only for a combination of capecitabine and 
docetaxel against MKN28, while additive growth inhibition was obtained by the combination of docetaxel and both S-1 and capecitabine 
on MKN45 tumor xenografts.  Induction of dThdPase activity was obsd. only for MKN45.  The activity of no other enzyme was 
significantly affected following administration of docetaxel.  Conclusion: The combination of oral fluoropyrimidine and docetaxel 
showed augmented antitumor activity, but this may be attributed to mechanisms other than changes in 5-fluorouracil-metabolizing 
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The novel isocoumarin 2-(8-hydroxy-6-methoxy-1-oxo-1H-2-benzopyran-3-yl) propionic acid (NM-3) has completed phase I clin. 
evaluation as an orally bioavailable angiogenesis inhibitor.  NM-3 directly kills both endothelial and tumor cells in vitro at low mM 
concns. and is effective in the treatment of diverse human tumor xenografts in mice.  The present work has assessed the activity of 
NM-3 against human non-small-cell lung cancer (NSCLC) cells when used alone and in combination with docetaxel.  The results 
demonstrate that NM-3 decreases clonogenic survival of NSCLC cells at clin. achievable concns.  The results also demonstrate that 
NM-3 is effective in the treatment of NSCLC (A549, NCI-H460) tumor xenografts in mice.  Moreover, NM-3 potentiated the antitumor 
activity of docetaxel against NSCLC xenografts without increasing toxicity.  Our findings indicate that NM-3 may be effective alone or 
in combination with docetaxel in the treatment of patients with NSCLC.
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more potent than fluorouracil, cisplatin and doxorubicin.  Docetaxel also showed strong antitumor activity against xenografts of the 
AN3 CA human endometrial adenocarcinoma cell line in nude mice.  In the docetaxel-treated group at its MTD (33 mg/kg/dose, q 6 d × 
3, iv), all of the animals were tumor-free survivors on Day 62 after xenografting.  The antitumor effect in the MTD-administered group 
was the strongest of all of the tested anticancer drug groups (cyclophosphamide, mitomycin C, fluorouracil, cisplatin, doxorubicin).  
Even at two docetaxel dosages below its MTD (20.5 and 12.5 mg/kg/day), the drug showed a marked cytotoxic activity.  These results 
demonstrated that docetaxel shows potent antitumor efficacy against human endometrial tumor cell lines, leading to the expectation 
that it will be useful as a therapeutic agent for endometrial cancer.
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5'-Deoxy-5-fluorouridine (5'-DFUR, Furtulon) is activated to 5-fluorouracil (5-FU) by thymidine phosphorylase (dThdPase) highly 
expressed in many types of tumors.  In previous studies, we demonstrated that taxanes (paclitaxel or docetaxel) up-regulated the 
tumor levels of dThdPase and enhanced the efficacy of 5'-DFUR in human colon and mammary xenograft models.  In the present 
study, combination therapy of 5'-DFUR with taxanes in human gastric cancer xenograft models also showed, at the least, additive 
antitumor activity without significant augmentation of toxicity.  Furthermore, paclitaxel up-regulated dThdPase expression in the tumor 
tissues as confirmed with ELISA and immunohistochem.  These results suggest taxanes would potentiate the efficacy of 5'-DFUR by 
up-regulating-the tumor levels of dThdPase in gastric xenograft models.  Clin. trials of 5'-DFUR in combination with taxane against 
gastric cancer are warranted.
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Results of the present study indicate that nontoxic suramin treatments enhanced the activity of docetaxel in 
P/C-pretreated A549 xenograft tumors in mice without enhancing host toxicity.  These encouraging results provided the 
basis for phase I/II trials of docetaxel plus low-dose suramin in patients with NSCLC in second-/third-line settings.

Purpose. We reported that nontoxic suramin treatments enhance the activity of chemotherapy in preclin. models, a finding supported 
by the results of subsequent phase I/II trials in chemotherapy-naive non-small cell lung cancer (NSCLC) patients who 
received/carboplatin (P/C) combination therapy.  The present study evaluated whether suramin enhances the activity of docetaxel in 
human NSCLC xenografts.  Methods. The in vitro effect of suramin on docetaxel activity was evaluated using 3-D histocultures of 
chemotherapy-naive A549 tumors.  For in vivo activity evaluation, we first established the P/C pretreatment schedule that produced 
tumor growth inhibition, but not tumor eradication, and established the maximally tolerated docetaxel/suramin regimens.  In the second 
study, P/C-treated animals received physiol. saline, single-agent suramin (10 mg/kg), docetaxel (10 mg/kg), or the combination twice 
weekly for 3 wk.  Results. The in vitro results showed that 20 μM suramin, which had no activity as single agent, enhanced the 
docetaxel activity (measured as 50% inhibition of DNA synthesis) by more than 10-fold.  The in vivo studies showed reduced tumor 
growth by P/C (30% growth in 14 days vs. 75% in control).  In contrast, docetaxel produced tumor regression (15% redn.) in 
P/C-treated animals, significantly reduced, on a cellular level, the viable cell d. and the proliferating fraction (40% redn. for both 
measurements), and enhanced the apoptotic fraction 4-fold (p < 0.05 for all effects).  Suramin had no activity or toxicity (measured as 
body wt. loss) but significantly enhanced the docetaxel activity.  Compared to docetaxel alone, the combination showed earlier onset 
of tumor size redn., greater extent of tumor regression (31 vs. 15%), greater redn. of viable cell d. and proliferating fraction (addnl. 
15-25% redn.), and greater apoptotic fraction (addnl. 2.5-fold increase) (p < 0.05 for all parameters).  Conclusions.
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enzymes.
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This study evaluated the combined effect of Low Dose Fractionated Radiation (LDFRT) and Taxotere (TXT) therapy on the growth of 
SCCHN (squamous cell carcinoma of head and neck; SQ-20B, a p53 mutant SCCHN cell line) tumors in a nude mouse model to 
exploit the increased hyper radiation sensitivity (HRS) phenomenon present in G2/M cell cycle phase when induced by low doses of 
radiation that was demonstrated in in vitro settings.  Seventy-eight animals were randomized into one control group and 5 treatment 
groups (treatments were administered weekly for six weeks).  Tumor regression was obsd. in all the groups, however, tumor regression 
was not significant in 2 Gy or TXT or 2 Gy plus TXT treated groups when compared to control group.  The tumor regression was 
significant in both the LDFRT group (p < 0.0043) and LDFRT + TXT group (p < 0.0006) when compared to the other groups.  A 
significantly prolonged tumor growth delay was obsd. in LDFRT group (p < 0.0081).  Importantly, in combination of TXT and LDFRT, no 
tumor regrowth was obsd. in 12 out of 13 mice since LDFRT + TXT treatment caused a sustained regression of tumors for 9 wk.  Mol. 
anal. of resected tumor specimens demonstrated that Bax levels were elevated with a concomitant increase in cytochrome c release 
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Overexpression of the proinflammatory enzyme cyclooxygenase (COX)-2 is assocd. with the progression of various malignancies; the 
role of COX-2 in prostate cancer is less clear.  The significance of COX-2 in prostate cancer growth and response to chemotherapy was 
investigated in an androgen-refractory prostate cancer cell line using a Tet-inducible antisense COX-2 expression system.  An 
antisense COX-2 cDNA construct under the control of a doxycycline-inducible promoter was transfected into a prostate cancer cell line, 
PC-3ML.  Modulations of cell growth, apoptosis, and chemosensitivity in the presence or absence of doxycycline were analyzed.  
Tumor incidence, growth rate, and response to two cytotoxic drugs, COL-3 [chem. modified 
tetracycline-3-(6-demethyl-6-deoxy-4-dedimethylamino-tetracycline)] and Taxotere (docetaxel), were investigated in tumor xenografts.  
Apoptotic incidences and tumor microvessel d. in tumors were detd. by immunohistochem.  Conditional suppression of COX-2 in 
PC-3ML caused reduced cell proliferation, decreased levels of phosphorylated AKT, G0-G1 arrest, and increased apoptosis and 
caspase-3 activity.  Suppression of COX-2 increased Bax protein and decreased Bcl-xL protein in vitro.  COX-2 antisense-expressing 
PC-3ML tumors showed a 57% growth delay compared with nontransfected or vector controls.  Oral administration of COL-3 (40 mg/kg, 
oral gavage) or Taxotere (2.3 mg/kg, i.p.; 3x per wk) in tumor-bearing mice further slowed tumor growth (65% and .apprx.94%, resp.).  
Compared with the control group, the occurrence of apoptosis in antisense COX-2 tumors was eight times higher, and the tumor 
microvessel d. was three times lower.  These results provide direct evidence that constitutive expression of COX-2 in prostate cancer 
has both angiogenic and cytoprotective functions.  Suppression of tumor cell COX-2 is sufficient to enhance chemotherapy response 
in prostate cancer.
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Current approaches for treating cancer are limited, in part, by the inability of drugs to affect the poorly vascularized regions of tumors.  
We have found that C. novyi-NT in combination with anti-microtubule agents can cause the destruction of both the vascular and 
avascular compartments of tumors.  The two classes of microtubule inhibitors were found to exert markedly different effects.  Some 
agents that inhibited microtubule synthesis, such as HTI-286 and vinorelbine, caused rapid, massive hemorrhagic necrosis when used 
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 In summary, combination therapy of ritonavir and anticancer drugs holds promise for the treatment of individuals with 
advanced, drug resistant cancers.

We previously showed that HIV-1 protease inhibitors (PIs) slowed the proliferation of human myeloid leukemia cells and enhanced their 
differentiation in the presence of all-trans-retinoic acid.  In this study, we found that PIs, including ritonavir, saquinavir, and indinavir, 
inhibited the growth of DU145 and PC-3 androgen-independent prostate cancer cells as measured by a clonal proliferation assay.  
Recent studies showed that ritonavir inhibited cytochrome P 450 3A4 enzyme (CYP3A4) in liver microsomes.  The CYP3A4 is involved 
in drug metab. and acquisition of drug resistance.  To clarify the drug interaction between ritonavir and other anticancer drugs, we 
cultured DU145 cells with docetaxel either alone or in combination with ritonavir.  Ritonavir enhanced the antiproliferative and 
proapoptotic effects of docetaxel in the hormonally independent DU145 prostate cancer cells in vitro as measured by the clonogenic 
soft agar assay and detection of the activated form of caspase-3 and cleavage of poly(ADP-ribose) polymerase using Western blot 
anal.  Real-time PCR showed that docetaxel induced the expression of CYP3A4 at the transcriptional level, and ritonavir (10-5 mol/L) 
completely blocked this induction.  An ELISA-based assay also showed that ritonavir inhibited DNA binding activity of nuclear factor 
κB (NFκB) in DU145 cells, which is a contributor to drug resistance in cancer cells.  Furthermore, combination treatment of docetaxel 
and ritonavir dramatically inhibited the growth of DU145 cells present as tumor xenografts in BNX nude mice compared with either drug 
alone.  Importantly, docetaxel induced expression of CYP3A4 in DU145 xenografts, and ritonavir completely blocked this induction.  
Ritonavir also inhibited NFκB DNA binding activity in DU145 xenografts.  Extensive histol. analyses of the liver, spleen, kidneys, 
bone marrow, skin, and s.c. fat pads from these mice showed no abnormalities.
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into the cytosol in treatment Group VI.  These findings strongly suggest that LDFRT can be used in combination with TXT to potentiate 
the effects of drug on tumor regression through an apoptotic mode of death.  Furthermore, the G2/M cell cycle arrest by TXT appears 
to be an important component of the enhanced apoptotic effect of TXT + LDFRT combined treatment.

20 August 2008 Page: 27SciFinder



Cyclooxygenase-2 (COX-2) is an enzyme expressed primarily in pathol. states, such as inflammatory disorders and cancer, where it 
mediates prostaglandin prodn.  Its overexpression is assocd. with more aggressive biol. tumor behavior and adverse patient outcome.  
Increasing evidence shows that agents that selectively inhibit COX-2 enhance tumor response to radiation or chemotherapeutic agents.  
This article gives an overview of some of this evidence.  In addn., we describe new results showing that celecoxib, a selective COX-2 
inhibitor, enhanced response of A431 human tumor xenografts in nude mice to radiation by an enhancement factor (EF) of 1.43 and to 
the chemotherapeutic agent docetaxel by an EF of 2.07.  Celecoxib also enhanced tumor response when added to the combined 
docetaxel plus radiation treatment (EF = 2.13).  Further expts. showed that selective COX-2 inhibitors enhanced tumor cell sensitivity 
to ionizing radiation, involving inhibition of cellular repair from radiation damage and cell cycle redistribution as mechanisms for some 
cell types.  The results show that selective COX-2 inhibitors have the potential to improve tumor radiotherapy or radiochemotherapy, 
and this therapeutic strategy is currently under clin. testing.
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BACKGROUND: Irofulven (6-hydroxymethylacylfulvene, HMAF, MGI 114) is a novel antitumor agent currently undergoing clin. trials 
in hormone-refractory prostate cancer.  This report examines the efficacy of irofulven alone or in combination with mitoxantrone or 
docetaxel against androgen-independent prostate cancer cell lines.  METHODS: To elucidate the activity of irofulven monotherapy and 
in combination, PC-3 and DU-145 cell lines were utilized in cellular viability assessments and tumor growth inhibition studies.  
RESULTS: Viability assays with irofulven and mitoxantrone show additive to synergistic activity.  Furthermore, irofulven and 
mitoxantrone in combination exhibit enhanced antitumor activity against PC-3 and DU-145 xenografts.  Additive combination effects 
are also obsd. when irofulven and docetaxel were tested against PC-3 xenografts and curative activity (8/10 CR) is obsd. in DU-145 
xenografts.  CONCLUSIONS: These studies demonstrate that irofulven displays strong activity as monotherapy and in combination 
with mitoxantrone or docetaxel against androgen-independent prostate cancer in vitro and in vivo; thus, supporting the clin. 
investigation of irofulven against hormone-refractory prostate cancer.
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in combination with C. novyi-NT.  In contrast, agents that stabilized microtubules, such as the taxanes docetaxel and MAC-321, 
resulted in slow tumor regressions that killed most neoplastic cells.  Remaining cells in the poorly perfused regions of tumors could be 
eradicated by C. novyi-NT.  Mechanistic studies showed that the microtubule destabilizers, but not the microtubule stabilizers, radically 
reduced blood flow to tumors, thereby enlarging the hypoxic niche in which C. novyi-NT spores could germinate.  A single i.v. injection 
of C. novyi-NT plus selected anti-microtubule agents was able to cause regressions of several human tumor xenografts in nude mice 
in the absence of excessive toxicity.

20 August 2008 Page: 28SciFinder



Bibliographic Information
 
Answer 59:

In this study we assessed the in vivo antitumor activity of combined docetaxel (DOCE) and doxorubicin (DXR) treatment using 2 
human breast carcinoma cell xenografts (R-27 and MX-1) in the nude mouse model.  The transplanted tumors were allowed to reach 
exponential growth, whereupon 10 or 40 mg DOCE per kg alone (i.p.), 8 mg DXR per kg alone (iv), or 10 mg/kg DOCE (i.p.) and 8 
mg/kg of DXR (iv), in the sequence of DOCE followed by DXR, were administered.  The in vivo antitumor activity of combined DOCE 
and DXR was synergistic against R-27 and additive against MX-1.  P-glycoprotein (P-gp) was detected immunohistochem., and was 
highly expressed in R-27, but not in MX-1.  In conclusion, DOCE may increase the antitumor activity of DXR against P-gp-pos. breast 
cancer xenografts, such that the DOCE and DXR combination may be a useful treatment in clin. breast cancer.
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SU11248 is an oral multitargeted tyrosine kinase inhibitor with antitumor and antiangiogenic activities through targeting platelet-derived 
growth factor receptor, vascular endothelial growth factor receptor, KIT, and FLT3, the first three of which are expressed in human 
breast cancer and/or its supporting tissues.  The purpose of the present studies was to demonstrate the potent anticancer activity of 
SU11248 alone or in combination with conventional cytotoxic agents against several distinct preclin. models of breast cancer.  
SU11248 was administered as a monotherapy to (1) mouse mammary tumor virus-v-Ha-ras mice and 
7,12-dimethylbenz(a)anthracene-treated rats bearing mammary tumors and (2) mice bearing human breast cancer xenografts of s.c.  
MX-1 tumors and osseous metastasis of a MDA-MB-435-derived cell line (435/HAL-Luc).  SU11248 was also administered in 
combination with docetaxel both in xenograft models and in combination with 5-fluorouracil and doxorubicin in the MX-1 model.  
SU11248 treatment potently regressed growth of mammary cancers in mouse mammary tumor virus-v-Ha-ras transgenic mice (82% 
regression) and 7,12-dimethylbenz(a)anthracene-induced mammary tumors in rats (99% regression at the highest dose; P < 0.05 for 
both).  This agent also inhibited MX-1 tumor growth by 52%, with markedly enhanced anticancer effects when administered in 
combination with docetaxel, 5-fluorouracil, or doxorubicin compared with either agent alone (P < 0.05).  SU11248 treatment in 
combination with docetaxel effectively prolonged survival of mice, with 435/HAL-Luc cancer xenografts established in bone compared 
with either agent alone (P < 0.05).  These results demonstrate that SU11248 is effective in preclin. breast cancer models and suggest 
that it may be useful in the treatment of breast cancer in the clinic.
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Therapy for prostate cancer in the PC3 tumor-nude mouse model with 90yttrium-(90Y)-DOTA-peptide-ChL6 (5.55 MBq;150 μCi) has 
resulted in durable responses.  To make radioimmunotherapy (RIT) more effective, the radiation-enhancing drugs Taxol (paclitaxel) and 
Taxotere (docetaxel) were tested for synergy with 90Y-DOTA-peptide-ChL6.  Nude mice bearing human prostate cancer PC3 
xenografts were treated with 90Y-DOTA-peptide-ChL6 (2.78 MBq; 75 μCi) and after 24 h, paclitaxel (300 or 600 μg), or docetaxel (300 
μg).  Tumor size, survival, blood counts, and pharmacokinetics were monitored to assess efficacy and toxicity.  Docetaxel plus RIT 
had a 67% cure rate, whereas no mice were cured among the RIT alone, chemotherapy alone, or untreated controls.  Paclitaxel (600 
μg) plus RIT produced a 100% response rate with 20% cures.  Av. tumor vol. was reduced to a greater degree in the combined 
modality radioimmunotherapy (CMRIT) groups compared to controls and the anti-tumor response was durable.  Myelotoxicity in the 
combined modality groups (RIT plus paclitaxel or RIT plus docetaxel) were similar to groups receiving the same dose of RIT alone.  In 
the PC3-tumor nude mouse model, addn. of paclitaxel or docetaxel to 90Y-DOTA-peptide-ChL6, in doses clin. achievable in humans, 
provided therapeutic synergy without increased or excessive toxicity.

 
Abstract
 

Combined modality radioimmunotherapy for human prostate cancer xenografts with taxanes and 
90yttrium-DOTA-peptide-ChL6.     O'Donnell, Robert T.; DeNardo, Sally J.; Miers, Laird A.; Lamborn, Kathleen R.; Kukis, David L.; 
DeNardo, Gerald L.; Meyers, Frederick J.    Department of Internal Medicine,  University of California Davis Medical Center,  
Sacramento,  CA,  USA.    Prostate (New York, NY, United States)  (2002),  50(1),  27-37.  Publisher: Wiley-Liss, Inc.,  CODEN: 
PRSTDS  ISSN: 0270-4137.  Journal  written in English.    CAN 137:121682    AN 2002:58453    CAPLUS   (Copyright (C) 2008 ACS on 
SciFinder (R))  

 
Bibliographic Information
 
Answer 60:

For many anticancer therapies, it would be desirable to accurately monitor and quantify tumor response early in the treatment regimen.  
This would allow oncologists to continue effective therapies or discontinue ineffective therapies early in the course of treatment, and 
hence, reduce morbidity.  This is esp. true for second-line therapies, which have reduced response rates and increased toxicities.  
Previous works by others and ourselves have shown that water mobility, measured by diffusion-weighted magnetic resonance imaging 
(DW-MRI), increases early in tumors destined to respond to therapies.  In the current communication, we further characterize the utility 
of DW-MRI to predict response of prostate cancer xenografts to docetaxel in SCID mice in a preclin. setting.  The current data 
illustrate that tumor vols. and secreted prostate-specific antigen both respond strongly to docetaxel in a dose-responsive manner, and 
the apparent diffusion coeff. of water (ADCw) increases significantly by 2 days even at the lowest doses (10 mg/kg).  The ADCw data 
were parsed by histogram analyses.  Our results indicate that DW-MRI can be used for early detection of prostate carcinoma 
xenograft response to docetaxel chemotherapy.
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An important component in the development of a new anticancer drug is an understanding of its potential for inclusion in combination 
treatment regimens.  LY231514, a multitargeted antifolate (MTA), was tested in combination with cisplatin, methotrexate, 5-fluorouracil, 
paclitaxel, docetaxel, doxorubicin, LY329201 (a glycinamide ribonucleotide formyl-transferase [GARFT] inhibitor), and fractionated 
radiation therapy in vivo using EMT-6 mammary carcinoma, human HCT 116 colon carcinoma, and human H460 non-small cell lung 
carcinoma grown as xenografts in nude mice.  Isobologram methodol. was used to det. the additivity or synergy of the combination 
regimens.  MTA administered with cisplatin, paclitaxel, docetaxel, or fractionated radiation therapy produced additive to greater than 
additive tumor response by tumor cell survival assay and tumor growth delay.  While an additive tumor response was obsd. when MTA 
was administered with methotrexate, synergistic tumor responses were seen when MTA was administered with the GARFT inhibitor, 
LY329201, or with the topoisomerase I inhibitor, irinotecan.  MTA was administered in combination with full doses of each anticancer 
agent studied, with no evidence of increased toxicity resulting from the combination.
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studies on the day 8 combination regimen with docetaxel and capecitabine/5'-dFUrd are warranted.

Docetaxel and capecitabine are being prescribed for the treatment of breast cancer.  In this study, the authors tried to identify the 
optimal administration schedule in combination therapy with these anticancer drugs in human cancer xenograft models.  Capecitabine 
was given p.o. daily for 2 wk (days 1-14), whereas docetaxel was given i.v. on day 1, day 8, or day 15 in a 3-wk regimen to the mice 
bearing MX-1 human breast cancer xenograft.  The combination showed better antitumor efficacy than the monotherapy of either agent 
in either dosing regimen.  However, the most potent and synergistic activity was obsd. when docetaxel was given on day 8.  This 
potent effect appears to be characteristic of the combination of docetaxel with capecitabine or its intermediate metabolite 
5'-deoxy-5-fluorouridine (doxifluridine: 5'-dFUrd).  Docetaxel given on day 8 showed a potent effect in combination with 5'-dFUrd, but a 
much weaker effect was obsd. in combination with 5-fluorouracil or UFT, a fixed combination of tegafur and uracil.  Better efficacy 
was also obsd. in the MAXF401 human breast cancer xenograft and in the mouse A755 mammary tumor when docetaxel was given at 
the middle of the capecitabine or 5'-dFUrd treatment rather than other dosing regimens.  In contrast, the efficacy in WiDr human colon 
cancer xenograft was somewhat better when docetaxel was given on day 1.  One possible explanation for the synergy is that 
docetaxel up-regulates tumor levels of thymidine phosphorylase, the enzyme essential for the activation of capecitabine and 5'-dFUrd 
to 5-fluorouracil.  In fact, docetaxel up-regulated the thymidine phosphorylase levels 4.8- and 1.9-fold in the WiDr and MX-1 models, 
resp.  However, it did not up-regulate in the MAXF401 and A755 models in which a potent combination effect was obsd. as well.  Other 
mechanisms, particularly those for the synergy with docetaxel given at the middle during capecitabine/5'-dFUrd administration, would 
also exist.  Based on these observations, clin.
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We performed an investigative and clinical study of docetaxel, and evaluated its efficacy against hormone-refractory 
prostate carcinoma (HRPC).  In an in vitro experiment, docetaxel suppressed the human prostate cell line proliferation not 
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The antitumor activities of paclitaxel (NSC 125973) and docetaxel (RP 56976, NSC 628503) were evaluated and compared against 
human ovarian carcinoma (HOC) xenografts in nude mice.  Paclitaxel and docetaxel were given i.v. at 16.6-34.5 mg/kg, once every 4 
days for 3 consecutive doses, to nude mice with HOC xenografts, transplanted s.c. (HOC18 and HOC22-S) or i.p. (HOC8 and 
HOC22).  Both paclitaxel and docetaxel, at the highest dosage, induced complete tumor regression in 80-100% of the mice bearing 
HOC22-S and in 67% of the mice bearing HOC18.  Both drugs cured 100% of mice bearing early-stage HOC22 tumor in the peritoneal 
cavity, while treatment at an advanced stage increased the survival time of all the mice.  Both induced a 57% cure rate in mice 
bearing HOC8 in the peritoneal cavity.  Paclitaxel and docetaxel were more effective than cisplatin (4 mg/kg, same dose regimen as 
above) used as a ref. compd.  These findings indicate that paclitaxel and docetaxel were highly active on four HOC xenograft models.  
No significant difference between them was detected in these xenografts.
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Docetaxel (Taxotere, RP 56976, NSC 628503), a new taxoid, was evaluated for preclin. evidence of anticancer activity in athymic 
nude (NCr-nu) mice bearing established, s.c. implanted human tumor xenografts CX-1 or KM20L2 (colon carcinomas), LX-1 (lung 
carcinoma), MX-1 (mammary carcinoma), and SK-MEL-2 (melanoma).  Other evaluations used OVCAR-3 (ovarian carcinoma) 
xenografts implanted i.p.  Docetaxel was administered i.v. every 4 days for 3 injections (q4d × 3) except for one OVCAR-3 expt. in 
which the drug was given i.p. every 7 days for 3 injections.  Tumor measurements, animal body wts., and mortality were detd.  The 
highest dosage used (50 mg/kg/dose) was toxic in all expts. in which the 4-day treatment interval was used.  The maximally tolerated 
dosage (MTD) ranged from 15 to 33 mg/kg/dose.  Therapeutic responses among these xenografts ranged from clin. important long-term 
tumor-free survivors (MX-1, SK-MEL-2, and OVCAR-3) to tumor growth delays of various durations (CX-1, LX-1, and KM20L2).  The 
response of SK-MEL-2, a xenograft highly refractory to available drugs, was particularly noteworthy.  These results are indicative of a 
broad spectrum of antitumor activity for docetaxel.
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Our study investigates the effect of a highly selective cyclooxygenase-2 (COX-2) inhibitor, celecoxib, on the cytotoxicity 
of docetaxel in nude mice bearing A549 tumor xenografts and elucidates the molecular mechanisms of the antitumor 
effect of this combination.  Female nu/nu mice, xenografted with s.c.  A549 tumors were treated with either celecoxib 
(150 mg/kg/day), docetaxel (10 mg/kg) or a combination of both.  The tumor tissues were quantified for the induction of 
apoptosis, intratumor levels/expressions of prostaglandin E2 (PGE2), 15 deoxy prostaglandin J2 (15-d PGJ2), microsomal 
prostaglandin E synthase (mPGES) and cytoplasmic phospholipase A2 (cPLA2).  The combination of celecoxib with 
docetaxel significantly inhibited the tumor growth (p < 0.03) as compared to celecoxib or docetaxel alone, decreased the 
levels of PGE2 by 10-fold and increased the 15-d PGJ2 levels by 4-fold as compared to control.  The combination also 
enhanced the peroxisome proliferator-activated receptor (PPAR)-gamma expression, decreased the expression of cPLA2, 
mPGES and vascular endothelial growth factor (VEGF), but had no effect on the expression of COX-1 or COX-2 in tumor 
tissues.  TUNEL staining of the tumor tissues showed a marked increase in the apoptosis in the combination group as 
compared to the celecoxib- or docetaxel-treated groups and this was associated with an increase in the intratumor p53 
expression.  In conclusion, the combination of celecoxib with docetaxel produces a greater antitumor effect in s.c.  A549 
tumors as compared to celecoxib or docetaxel alone and this effect is associated with concomitant alterations in the 
intratumor levels of PGE2 and 15-d PGJ2.  Copyright 2005 Wiley-Liss, Inc.

 
Abstract
 

Enhancement of antitumor activity of docetaxel by celecoxib in lung tumors.     Shaik Madhu Sudhan; Chatterjee 
Abhijit; Jackson Tanise; Singh Mandip    College of Pharmacy, Florida A&M University, Tallahassee, FL 32307, USA      
International journal of cancer. Journal international du cancer  (2006),  118(2),  396-404.  Journal code: 0042124.  
ISSN:0020-7136.  Journal; Article; (JOURNAL ARTICLE); (RESEARCH SUPPORT, N.I.H., EXTRAMURAL)  written in 
English.    PubMed ID 16052515 AN 2005606687    MEDLINE (Copyright (C) 2008 U.S. National Library of Medicine on 
SciFinder (R))

 
Bibliographic Information
 
Answer 66:

only in an androgen-dependent cell line, LNCaP, but also in androgen-independent cell line, PC-3, in a dose-dependent 
manner.  In an in vivo experiment applying an SCID mouse xenograft model with PC-3, docetaxel administration 
suppressed the tumor growth more than 95%.  In a clinical study, eight cases were enrolled to low-dose (20 mg/m2/wk) 
weekly regimen and an other eight to high-dose (60 mg/m2/wk) administration of docetaxel every three weeks.  A prostate 
specific antigen (PSA) decline of more than 50% were observed in 4 (50%) in the low-dose group and 5 (63%) in the 
high-dose group.  The median time to progression and overall survival were 8.5 and 13.2 months in the low-dose group and 
more than 5.5 and 8.5 months in the high-dose one, respectively.  This regimen was well tolerated, and the incidence of 
adverse effect was relatively low and light.  Grade 3 neutropenia or leukocytopenia without fever was seen in three 
patients (18.8%).  Only one patient required administration of granulocyte-colony stimulating factor because of 
neutropenia.  No other grade 3 or 4 toxicity was observed.  In conclusion, docetaxel-based chemotherapy was well 
tolerated and an active treatment for HRPC cases.
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 CONCLUSIONS: Both taxoids, when given at their MTDs, showed significant efficacy against parental HT1080 tumor 
xenografts.  However, docetaxel at its MTD was significantly more active against MRP-expressing tumor xenografts than 
paclitaxel.  Furthermore, in vitro resistance of HT1080/DR4 cells was higher for PC (6.4-fold) than for DC (2.8-fold).  
Since PAK-104P completely restored sensitivity to both taxoids, the observed resistance appears to be related to MRP.  
These data suggest, that docetaxel is not as readily transported by MRP as paclitaxel leading to an increased therapeutic 
ratio in MRP-expressing tumors in vivo.  Therefore, docetaxel may have therapeutic advantages in the clinical treatment 
of MRP-expressing tumors.

BACKGROUND: Multidrug resistance has been associated with expression of the multidrug resistance protein (MRP).  
Recently, MRP-expression has been detected in human tumor samples of patients with breast cancer and non-small-cell 
lung cancer.  Since taxoids are the most active drugs in the treatment of both tumor entities, the antitumor efficacies of 
paclitaxel and docetaxel were compared in nude mice bearing human tumor xenografts that express MRP.  MATERIALS 
AND METHODS: Athymic nude mice (nu/nu) bearing tumor xenografts of parental human sarcoma HT1080 or 
MRP-expressing HT1080/DR4 cells (as confirmed by Northern blot analysis) were treated with the maximum tolerated 
doses (MTD) of doxorubicin ([Dx] 10 mg/kg i.v. push), paclitaxel ([PC] 50 mg/kg three-hour i.v. infusion), or docetaxel 
([DC] 40 mg/kg three-hour i.v. infusion).  In vitro, the activity of doxorubicin, paclitaxel and docetaxel was evaluated by 
the sulphorhodamine B (SRB) assay using the pyridine analogue PAK-104P (5 microM), a potent inhibitor of MRP-function.  
RESULTS: At their MTDs both taxoids showed significant activity against MRP-negative HT1080 xenografts with response 
rates of 80% (40% CR) for PC and 100% (60% CR) for DC.  In contrast, DC was significantly more active than PC in 
nude mice bearing doxorubicin resistant MRP-expressing HT1080/DR4 tumor xenografts (overall response rates: 100% 
(60% CR) for DC; 10% (0% CR) for PC; 0% for Dx).  Since treatment of mice with the MTD of PC or DC yielded similar 
overall toxicity (maximum weight loss for HT1080: PC 8.6 +/- 2.2%; DC 7.5 +/- 2.2% and for HT1080/DR4: PC 11.6 +/- 
3.0%; DC 7.6 +/- 1.8%, respectively), these results demonstrate the increase in the therapeutic index for docetaxel 
against MRP-expressing tumors.  In vitro, HT1080/DR4 cells were 270-fold, 6.4-fold and 2.8-fold more resistant than 
parental cells to doxorubicin, PC and DC, respectively.  Pyridine analogue PAK-104P completely restored drug sensitivity 
to PC and DC, while no effect of PAK-104P on parental HT1080 cells was observed.
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Originating from plants, the taxoids, in particular docetaxel (Taxotere), represent progress in antitumoral chemotherapy.  In 
addition to their use as palliative treatment they have also proved to be increasingly important for adjuvant and 
neoadjuvant treatment of oral squamous cell carcinoma (SCC).  In the present nude mouse model the efficacy of 
chemotherapeutic agents against exemplary oral SCC were examined using cell line HNSCC 001.  Typical biological 
properties such as expression of serum tumor markers and treatment-related alteration were reviewed.  Intraperitoneal 
administration of 30 mg docetaxel per kilogram body weight at a time resulted in significant growth inhibition (P < 0.001), 
however without complete remission.  Mean values of relative tumor volume ranged from 95% to 131% in the treated 
groups as compared to 311% in animals without treatment.  Application more frequently than weekly did not result in a 
significant increase in antitumor activity.  From the present experimental study no final conclusion can be drawn regarding 
weekly docetaxel administration mostly used in clinical phase II trials.  Except for SCC, for which values correlated well 
with tumor volume (r = 0.85 without treatment and r = 0.87 with treatment), on the one hand, and a distinct 
treatment-related decrease, on the other, the tested tumor markers TPA and TPS proved to be less valuable for screening 
of treatment and follow-up in this murine model.
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