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Answer 3:

Acquirement of resistance to rituximab has been obsd. in lymphoma patients.  To define mechanisms assocd. with rituximab 
resistance, we developed various rituximab-resistant cell lines (RRCL) and studied changes in CD20 expression/structure, lipid raft 
domain (LRD) reorganization, calcium mobilization, antibody-dependent cellular cytotoxicity, and complement-mediated cytotoxicity 
(CMC) between parental and RRCL.  Significant changes in surface CD20 antigen expression were shown in RRCL.  Decreased 
calcium mobilization and redistribution of CD20 into LRD were found in RRCL.  Western blotting identified a unique 35 kDa protein band 
in RRCL, which was not seen in parental cells and was secondary to an increase in surface and cytoplasmic expression of IgM light 
chains.  CD20 gene expression was decreased in RRCL.  In vitro exposure to PS341 increased CD20 expression in RRCL and 
minimally improved the sensitivity to rituximab-assocd. CMC.  Our data strongly suggest that the acquisition of rituximab resistance is 
assocd. with global gene and protein down-regulation of the CD20 antigen affecting LRD organization and downstream signaling.  CD20 
expression seems to be regulated at the pretranscriptional and posttranscriptional levels.  Proteasome inhibition partially reversed 
rituximab resistance, suggesting the existence of addnl. mediators of rituximab resistance.  Future research is geared to identify drugs 
and/or biol. agents that are effective against RRCL.
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Rituximab therapy is assocd. with a long in vivo persistence, yet little is known about the effect of circulating rituximab on B-cell 
non-Hodgkin lymphoma (B-NHL) targeting by the other available anti-CD20 monoclonal antibodies (MoAbs) 131iodine-tositumomab and 
90yttrium-ibritumomab tiuxetan.  Therefore we assessed the impact of preexisting rituximab on the binding and efficacy of second 
anti-CD20 MoAbs to B-NHL and detd. whether targeting an alternative lymphoma-assocd. antigen, CD45, could circumvent this effect.  
We demonstrated that rituximab concns. as low as 5 μg/mL nearly completely blocked the binding of a second anti-CD20 MoAbs (P < 
.001), but had no impact on CD45 targeting (P = .89).  Serum from patients with distant exposures to rituximab also blocked binding of 
anti-CD20 MoAbs to patient-derived rituximab-naive B-NHL at concns. at low as 7 μg/mL, but did not affect CD45 ligation.  A mouse 
xenograft model (Granta, FL-18, Ramos cell lines) showed that rituximab pretreatment significantly reduced B-NHL targeting and tumor 
control by CD20-directed radioimmunotherapy (RIT), but had no impact on targeting CD45.  These findings suggest that circulating 
rituximab impairs the clin. efficacy of CD20-directed RIT, imply that novel anti-CD20 MoAbs could also face this same limitation, and 
indicate that CD45 may represent an alternative target for RIT in B-NHL.
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Answer 5:

α-Emitting radionuclides are highly cytotoxic and are of considerable interest in the treatment of cancer.  A particularly interesting 
approach is in radioimmunotherapy.  However, α-emitting antibody conjugates have been difficult to exploit clin. due to the short 
half-life of the radionuclides, low prodn. capability, or limited source materials.  We have developed a novel technol. based on the 
low-dose rate α-particle-emitting nuclide 227Th, exemplified here using the monoclonal antibody rituximab.  In vitro, this 
radioimmunoconjugate killed lymphoma cells at Becquerel per mL (Bq/mL) levels.  A single injection of 227Th-rituximab induced 
complete tumor regression in up to 60% of nude mice bearing macroscopic (32-256 mm3) human B-lymphoma xenografts at Becquerel 
per g (Bq/g) levels without apparent toxicity.  Therapy with 227Th-rituximab was significantly more effective than the control 
radioimmunoconjugate 227Th-trastuzumab and the std. β-emitting radioimmunoconjugate for CD20+ lymphoma, 
90Y-tiuxetan-ibritumomab.  Thorium-227 based constructs may provide a novel approach for targeted therapy against a wide variety of 
cancers.
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PURPOSE: To date, efforts to study CD52-targeted therapies, such as alemtuzumab, have been limited due to the lack of stable 
CD52 expressing transformed B-cell lines and animal models.  We describe generation and utilization of cell lines that stably express 
CD52 both in vitro and in vivo.  Exptl. Design: By limiting diln., we have established several clones of Raji-Burkitt's lymphoma cell line 
that express surface CD52.  Immunophenotype and cytogenetic characterization of these clones was done.  In vivo usefulness of the 
CD52high cell line to evaluate the therapeutic efficacy of CD52-directed antibody was investigated using a SCID mouse xenograft 
model.  RESULTS: Stable expression of CD52 was confirmed in cells cultured in vitro up to 52 wk of continuous growth.  The 
functional integrity of the expressed CD52 mol. was shown using alemtuzumab, which induced cytotoxic effects in vitro in the 
CD52high but not the CD52low clone.  Compared with control antibody, alemtuzumab treatment in CD52high inoculated mice resulted in 
significantly increased median survival.  Comparable levels of CD52-targeted direct cytotoxicity, complement-dependent cytotoxicity, 
and antibody-dependent cytotoxicity and anti-CD52 immunoliposome-mediated delivery of synthetic oligodeoxyribo nucleotides in 
CD52high clone and primary B-chronic lymphocytic leukemia cells implicated potential in vivo application of this model for evaluation 
of CD52-targeted antibody and immunoliposomes encapsulating therapeutic agents.  CONCLUSIONS: These results show the in vitro 
utility of the cloned Raji cell lines that stably express high levels CD52.  The disseminated leukemia-lymphoma mouse model 
described herein using these stable cell lines can serve as an excellent system for in vivo therapeutic and mechanistic evaluation of 
existing and novel antibodies directed against CD52 mol.
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A review.  The research of McDevitt et al. (2007) entitled "Tumor targeting with antibody-functionalized. radio- labeled carbon 
nanotubes" is reviewed with commentary and refs.  McDevitt et al. explore the feasibility of targeted delivery of radionuclides to B-cell 
lymphomas using one new nanotechnol. platform: carbon nanotubes (CNTs).  They show that CNTs can be functionalized on their 
surface with 1,4,7,10-tetraazacyclododecane- N,N',N" ,N"' -tetraacetic acid chelators for complexing 111In and also with the anti-CD2O 
antibody rituximab (Rituxan; Genentech and Biogen Idec) for targeting to malignant B-cells.  The 111In-labeled and rituximab-modified 
CNTs specifically localized in disseminated Daudi B-cell lymphoma xenografts in the bone marrow and spleen of severe combined 
immunodeficiency (acid) mice, after i.v. injection.  These results suggest that CNTs may be useful vehicles for transporting 
radionuclides to malignancies; however, caution is advised because, among nanotechnol. platforms being investigated, least is known 
about the in vivo properties and potential risks of CNTs as delivery systems.
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Single-walled carbon nanotubes (CNT) are mech. robust graphene cylinders with a high aspect ratio that are comprised of sp2-bonded 
carbon atoms and possessing highly regular structures with defined periodicity.  CNT exhibit unique mechanochem. properties that can 
be exploited for the development of novel drug delivery platforms.  We hypothesized that novel prototype nanostructures consisting 
of biologics, radionuclides, fluorochromes, and CNT could be synthesized and designed to target tumor cells.  Methods: 
Tumor-targeting CNT constructs were synthesized from sidewall-functionalized, water-sol. CNT platforms by covalently attaching 
multiple copies of tumor-specific monoclonal antibodies, radiometal-ion chelates, and fluorescent probes.  The constructs were 
characterized spectroscopically, chromatog., and electrophoretically.  The specific reactivity of these constructs was evaluated in vitro 
by flow cytometry and cell-based immunoreactivity assays and in vivo using biodistribution in a murine xenograft model of 
lymphoma.  Results: A sol., reactive CNT platform was used as the starting point to build multifunctional constructs with appended 
antibody, metal-ion chelate, and fluorescent chromophore moieties to effect specific targeting, to carry and deliver a radiometal-ion, 
and to report location, resp.  These nanoconstructs were found to be specifically reactive with the human cancer cells they were 
designed to target in vivo in a model of disseminated human lymphoma and in vitro by flow cytometry and cell-based 
immunoreactivity assays vs. appropriate controls.  Conclusion: The key achievement in these studies was the selective targeting of 
tumor in vitro and in vivo by the use of specific antibodies appended to a sol., nanoscale CNT construct.  The ability to specifically 
target tumor with prototype-radiolabeled or fluorescent-labeled, antibody-appended CNT constructs was encouraging and suggested 
further investigation of CNT as a novel delivery platform.
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Tumor-targeted delivery of a potent cytotoxic agent, calicheamicin, using its immunoconjugates is a clin. validated therapeutic 
strategy.  Rituximab is a human CD20-specific chimeric antibody extensively used in B-NHL therapy.  We investigated whether 
conjugation to calicheamicin can improve the anti-tumor activity of rituximab against human B-cell lymphoma (BCL) xenografts in 
preclin. models.  BCL cells were cultured with rituximab or its calicheamicin conjugates and their in vitro growth was monitored.  BCL 
cells were injected s.c. to establish localized xenografts in nude mice or i.v. to establish disseminated BCL in severe combined 
immunodeficient (scid) mice.  I.p. treatment with rituximab or its calicheamicin conjugates was initiated and its effect on s.c.  BCL 
growth or survival of mice with disseminated BCL was monitored.  Conjugation of calicheamicin to rituximab vastly enhanced its 
growth inhibitory activity against BCL in vitro.  Conjugation to calicheamicin had no deleterious effect on the effector functional 
activity of rituximab.  Calicheamicin conjugated to rituximab with an acid-labile linker exhibited greater anti-tumor activity against s.c.  
BCL xenografts and improved survival of mice with disseminated BCL over that of unconjugated rituximab.  Anti-tumor activities of 
rituximab conjugated to calicheamicin via an acid-stable linker were similar to that of unconjugated rituximab.  Superior anti-tumor 
efficacy exhibited by a calicheamicin immunoconjugate of rituximab with an acid-labile linker over that of rituximab demonstrates the 
therapeutic potential of CD20-specific antibody-targeted chemotherapy strategy in the treatment of B-NHL.

 
Abstract
 

CD20-specific antibody-targeted chemotherapy of non-Hodgkin's B-cell lymphoma using calicheamicin-conjugated 
rituximab.     DiJoseph, John F.; Dougher, Maureen M.; Armellino, Douglas C.; Kalyandrug, Lyka; Kunz, Arthur; Boghaert, Erwin R.; 
Hamann, Philip R.; Damle, Nitin K.    Oncology Discovery,  Wyeth Research,  Pearl River,  NY,  USA.    Cancer Immunology 
Immunotherapy  (2007),  56(7),  1107-1117.  Publisher: Springer,  CODEN: CIIMDN  ISSN: 0340-7004.  Journal  written in English.    
CAN 147:203301    AN 2007:462343    CAPLUS   (Copyright (C) 2008 ACS on SciFinder (R))  

 
Bibliographic Information
 
Answer 8:

We have reported earlier an increase of tumor-growth inhibition following chemotherapy combined with concomitant administration of 
imatinib mesylate.  Conversely, the combination of imatinib and rituximab has been reported in very few cases of patients and 
remains controversial.  To explore this particular combination of targeted therapies, we therefore investigated the in-vivo impact of 
rituximab plus imatinib on B-cell lymphoproliferation.  Combination of the tyrosine kinase inhibitor imatinib mesylate (STI571) and the 
anti-CD20 monoclonal antibody rituximab was evaluated on an Epstein-Barr virus-assocd. B-cell lymphoproliferative disorder 
xenografted into severe combined immunodeficient or Rag2/γc (B, T and NK) mice.  Using severe combined immunodeficient mice, we 
found that STI571 diminished the efficacy of rituximab to inhibit tumor growth in vivo.  Using alymphoid Rag2/γc mice, we showed that 
the effect of STI571 was not dependent on the presence of natural killer cells.  In contrast, serum complement administered after 
STI571 treatment reversed this inhibitory effect.  Finally, using nonimmunodeficient mice, we obsd. an in-vivo decrease of CD4-pos. 
T-cells and mature B-cell lymphocytes after imatinib administration.  We found that STI571 decreased the in-vivo efficacy of rituximab 
via serum protein components that could influence complement-dependent cytotoxicity.  In contrast, this effect was not dependent on 
the presence of natural killer cells.
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The objectives were to characterize an Epstein-Barr virus-assocd. human B-cell lymphoma obtained from Hodgkin's xenograft, and to 
evaluate the in-vivo combination of rituximab and/or gemcitabine.  A lymph node biopsy sample from a patient with Hodgkin's disease 
was xenografted into Rag γ-/-c mice.  Immunohistochem., cytogenetic and genetic analyses were performed on both the human biopsy 
and xenografted tumor from severe combined immunodeficient mice.  Tumor-bearing mice were then treated with rituximab and/or 
gemcitabine.  Histol. features of the patient's biopsy concluded on classical CD15/CD30-pos. Hodgkin's disease without expression of 
Epstein-Barr virus proteins.  In contrast, morphol. and immunophenotypic examn. of the xenograft showed diffuse proliferation of large 
B cells with high Epstein-Barr virus protein expression.  Comparative genomic hybridization showed a normal pattern in the first case 
and a gain of chromosomal 12 in the xenografted tumor.  Finally, polymerase chain reaction detected an Ig heavy chain rearrangement 
in the xenografted tumor.  Altogether, these results indicate that the xenograft grew from the patient's Epstein-Barr virus-infected 
B-lymphoid cells and could be assimilated to posttransplant lymphoproliferative disease.  In-vivo treatments of xenografted tumors 
showed significant tumor growth inhibition induced either by rituximab or gemcitabine alone and an impressive efficacy of combined 
treatment.  This result therefore indicates that combined rituximab and gemcitabine could be an alternative approach in patients with 
posttransplant lymphoproliferative disease.
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Recombinant interleukin-2 (rIL-2) is a pleiotropic cytokine that activates select immune effector cell responses assocd. with antitumor 
activity, including antibody-dependent cellular cytotoxicity (ADCC).  Rituximab is an anti-CD20 monoclonal antibody that activates 
ADCC in non-Hodgkin lymphoma (NHL).  The ability of rIL-2 to augment rituximab-dependent tumor responses was investigated.  The 
efficacy of rIL-2 in combination with rituximab was evaluated in 2 NHL tumor xenograft models: the CD20, rituximab-sensitive, 
low-grade Daudi model and the CD20, aggressive, rituximab-resistant Namalwa model.  Combination of rIL-2 plus rituximab was 
synergistic in a rituximab-sensitive Daudi tumor model, as evidenced by significant tumor regressions and increased time to tumor 
progression, compared with rIL-2 and rituximab single agents.  In contrast, rituximab-resistant Namalwa tumors were responsive to 
single-agent rIL-2 and showed an increased response when combined with rituximab.  Using in vitro killing assays, rIL-2 was shown to 
enhance activity of rituximab by activating ADCC and lymphokine-activated killer activity.  Addnl., the activity of rIL-2 plus rituximab 
F(ab')2 was similar to that of rIL-2 alone, indicating a crit. role for IgG1 Fc-FcγR-effector responses in mediating ADCC.  
Antiproliferative and apoptotic tumor responses, along with an influx of immune effector cells, were obsd. by immunohistochem.  
Collectively, the data suggest that rIL-2 mediates potent tumoricidal activity against NHL tumors, in part, through activation and 
trafficking of monocytes and natural killer cells to tumors.  These data support the mechanistic and therapeutic rationale for 
combination of rIL-2 with rituximab in NHL clin. trials and for single-agent rIL-2 in rituximab-resistant NHL patients.
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New thalidomide derivs. CC-5013 and CC-4047 (immunomodulatory drugs, IMiD) are up to 10,000 times more potent than Thalidomide.  
The biol. effects of IMiDs are presumed to be mediated by (a) activation of some components of the innate [natural killer (NK) cells] or 
adoptive immune system (T cells), (b) modification of cytokine microenvironment in the tumor bed, or by (c) inhibition of angiogenesis.  
In this article, we tested an innovative combination strategy involving rituximab and IMiDs in aggressive lymphoma cell lines and 
human lymphoma xenografts.  Treatment of non-Hodgkin's lymphoma cells with CC-5013 resulted in a 40% to 70% growth inhibition 
when compared with controls (P < 0.05).  Exposure of lymphoma cells to CC-4047 resulted in a lesser degree of growth inhibition.  
Induction of apoptosis was shown in 10% to 26% of lymphoma cells 24 h following exposure to either IMiD.  In vivo studies in severe 
combined immunodeficient mice showed synergistic activity between CC-4047 (and to a lesser degree, CC-5013) plus rituximab.  
Animals treated with the CC-4047/rituximab combination had a median survival of 74 days (P = 0.0012) compared with 58 days (P = 
0.167) in CC-5013/rituximab-treated animals compared with 45 days in rituximab monotherapy-treated animals.  The synergistic effect 
between IMiDs and rituximab in our mouse model was attributed to NK cell expansion.  The enhancement of rituximab activity by IMiDs 
was abrogated by in vivo depletion of NK cells.  Augmenting NK cell function by CC-4047 or CC-5013 exposure may increase the 
antitumor effects of rituximab against B-cell lymphomas and warrants further exploration in the context of a clin. trial.
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CMC-544 is a CD22-targeted cytotoxic immunoconjugate, currently being evaluated in B-cell non-Hodgkin's lymphoma (B-NHL) 
patients.  Rituximab is a CD20-targeted antibody commonly used in B-NHL therapy.  Here, we describe antitumor efficacy of a 
combination of CMC-544 and rituximab against B-cell lymphoma (BCL) in preclin. models.  BCLs were cultured in vitro with CMC-544, 
rituximab, or their combination.  BCLs were injected either s.c. or i.v. to establish localized s.c.  BCL in nude mice or disseminated BCL 
in severe combined immunodeficient mice, resp.  I.p. treatment with CMC-544 or rituximab was initiated at various times either alone or 
in combination and its effect on s.c.  BCL growth or survival of mice with disseminated BCL was monitored.  In vitro growth-inhibitory 
activity of CMC-544 combined with rituximab was additive.  Rituximab but not CMC-544 exhibited effector functions, such as 
antibody-dependent cellular cytotoxicity and complement-dependent cytotoxicity.  Rituximab was less effective in inhibiting growth of 
established BCL xenografts than developing xenografts.  In contrast, CMC-544 was equally effective against both developing and 
established BCL xenografts.  Although CMC-544 and rituximab individually caused partial inhibition of the growth of BCL xenografts at 
suboptimal doses examd., their combination suppressed xenograft growth by >90%.  In a disseminated BCL model, 60% of 
CMC-544-treated mice and 20% of rituximab-treated mice survived for 125 days.  In contrast, 90% of mice treated with the 
combination of CMC-544 and rituximab survived for longer than 125 days.  The demonstration of superior antitumor activity of a 
combination of CMC-544 and rituximab described here provides the preclin. basis for its clin. evaluation as a treatment option for 
B-NHL.
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PURPOSE: Lysophosphatidic acid acyltransferase-β (LPAAT-β) is a transmembrane enzyme crit. for the biosynthesis of 
phosphoglycerides whose product, phosphatidic acid, plays a key role in raf and AKT/mTor-mediated signal transduction.  Exptl. 
Design: LPAAT-β may be a novel target for anticancer therapy, and, thus, we examd. the effects of a series of inhibitors of LPAAT-β 
on multiple human non-Hodgkin's lymphoma cell lines in vitro and in vivo.  RESULTS: We showed that five LPAAT-β inhibitors at 
doses of 500 nmol/L routinely inhibited growth in a panel of human lymphoma cell lines in vitro by >90%, as measured by 
[3H]thymidine incorporation.  Apoptotic effects of the LPAAT-β inhibitors were evaluated either alone or in combination with the 
anti-CD20 antibody, Rituximab.  The LPAAT-β inhibitors induced caspase-mediated apoptosis at 50 to 100 nmol/L in up to 90% of 
non-Hodgkin's lymphoma cells.  The combination of Rituximab and an LPAAT-β inhibitor resulted in a 2-fold increase in apoptosis 
compared with either agent alone.  To assess the combination of Rituximab and a LPAAT-β inhibitor in vivo, groups of athymic mice 
bearing s.c. human Ramos lymphoma xenografts were treated with the LPAAT-β inhibitor CT-32228 i.p. (75 mg/kg) daily for 5 d/wk x 4 
wk (total 20 doses), Rituximab i.p. (10 mg/kg) weekly x 4 wk (4 doses total), or CT-32228 plus Rituximab combined.  Treatment with 
either CT-32228 or Rituximab alone showed an approx. 50% xenograft growth delay; however, complete responses were only obsd. 
when the two agents were delivered together.  CONCLUSIONS: These data suggest that Rituximab, combined with a LPAAT-β inhibitor, 
may provide enhanced therapeutic effects through apoptotic mechanisms.

 
Abstract
 

Induction of Apoptosis Using Inhibitors of Lysophosphatidic Acid Acyltransferase-{szligbeta} and Anti-CD20 Monoclonal 
Antibodies for Treatment of Human Non-Hodgkin's Lymphomas.     Pagel, John M.; Laugen, Christian; Bonham, Lynn; Hackman, 
Robert C.; Hockenbery, David M.; Bhatt, Rama; Hollenback, David; Carew, Heather; Singer, Jack W.; Press, Oliver W.    Fred 
Hutchinson Cancer Research Center,  Univ. Washington,  Seattle,  WA,  USA.    Clinical Cancer Research  (2005),  11(13),  
4857-4866.  Publisher: American Association for Cancer Research,  CODEN: CCREF4  ISSN: 1078-0432.  Journal  written in English.    
CAN 143:399001    AN 2005:585317    CAPLUS   (Copyright (C) 2008 ACS on SciFinder (R))  

 
Bibliographic Information
 
Answer 14:

Figure 6 lacked symbol legends; the correct figure is given.
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CMC-544 is a CD22-targeted immunoconjugate of calicheamicin and exerts a potent cytotoxic effect against CD22+ B-cell lymphoma.  
This study evaluated antitumor efficacy of CMC-544 against systemically disseminated B-cell lymphoma.  Scid mice received i.v. 
injections of CD22+ Ramos B-cell lymphoma cells for their systemic dissemination.  CMC-544, G5/44, CD33-targeted CMA-676 
(control conjugate) or rituximab were given i.p. 3, 9, 15, or 21 days after B-cell lymphoma dissemination.  Diseased mice were 
monitored daily for hind-limb paralysis and death.  Histopathol. examn. of CMC-544-treated and vehicle-treated diseased mice was 
also performed.  Mice with disseminated B-cell lymphoma developed hind-limb paralysis within 35 days.  When given up to 15 days 
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disseminated B-cell lymphoma.     DiJoseph, John F.; Goad, Mary E.; Dougher, Maureen M.; Boghaert, Erwin R.; Kunz, Arthur; 
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NY,  USA.    Clinical Cancer Research  (2004),  10(24),  8620-8629.  Publisher: American Association for Cancer Research,  CODEN: 
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Answer 17:

Monoclonal anti-CD20 antibody (rituximab) is active, but not curative, therapy for B-cell non-Hodgkin's lymphoma.  BCL-2 is an 
antiapoptotic protein whose expression is dysregulated in most indolent B-cell malignancies.  Antisense oligonucleotides (AS-ODNs) 
that down-regulate BCL-2 expression induce apoptosis and chemosensitize B-cell lymphoma cells.  The authors hypothesized that 
BCL-2 down-regulation by AS-ODNs would sensitize cells to rituximab and improve therapeutic results.  There is enhanced apoptosis 
and redn. in cell nos. when DoHH2 cells are treated in vitro with rituximab plus BCL-2 AS-ODNs, compared with either agent alone.  
There is little in vitro effect on WSU-FSCCL cells by rituximab, AS-ODNs that down-regulate BCL-2 by targeting the Ig portions of the 
BCL-2-Ig fusion mol., or a combination of the 2.  The combination is more effective than either agent alone in clearing DoHH2 cells 
from ascites in scid mice.  Combination therapy with AS-BCL-2-ODNs and rituximab significantly prolongs survival in both the DoHH2 
and WSU-FSCCL models.  With higher and repeated doses, this combination could be curative.  The authors conclude that the 
combination of rituximab and antisense-mediated down-regulation of BCL-2 has enhanced activity against human lymphoma, prolongs 
survival, and could cure mice bearing human lymphoma.  This merits investigation in clin. trials.
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mouse/human lymphoma xenografts.     Smith, Mitchell R.; Jin, Fang; Joshi, Indira.    Department of Medical Oncology,  Fox Chase 
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Answer 16:

By activating complement, antitumor monoclonal antibodies coat tumor cells with iC3b. β-glucans, naturally occurring glucose 
polymers, bind to the lectin domain of the leukocyte receptor CR3, prime it for binding to iC3b, and trigger cytotoxicity of iC3b-coated 
tumor cells.  We studied the combination of the complement-activating antibody rituximab with barley-derived (1→3),(1→4)-β-D-glucan 
(BG) against CD-20 pos. lymphoma xenografts in SCID mice.  Growth of established s.c. non-Hodgkin's lymphoma (NHL) (Daudi and 
EBV-derived B-NHL) or Hodgkin's disease (Hs445 and RPMI6666) was significantly suppressed in mice treated with a combination of 
i.v. rituximab and oral BG, when compared to mice treated with rituximab or BG alone.  Survival of mice with disseminated lymphoma 
was significantly increased in the combination group as compared to other treatment groups.  No clin. toxicity was obsd.  The 
therapeutic efficacy and lack of toxicity of this combination supports further investigation into its clin. utility.
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Waldenstrom's macroglobulinemia (WM) is an uncommon lymphoproliferative disease which remains incurable with current treatment 
protocols.  A permanent WM cell line, WSU-WM, was previously established, which grows as a xenograft in severe combined 
immunodeficient (SCID) mice.  This study investigated the antitumor effects of the rituximab (RTX), cyclophosphamide (CTX), 
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Answer 19:

The anti-CD20 antibody rituximab is useful in the treatment of certain B-cell malignancies, most notably non-Hodgkin's lymphoma.  Its 
efficacy has been increased when used in combination with chemotherapy, yet anti-CD20 monoclonal antibodies (mAbs) directly 
conjugated with drugs such as doxorubicin (Dox) have failed to deliver drug or to demonstrate antitumor activity.  We have produced 
anti-CD20 antibody-drug conjugates that possess potent antitumor activity by using the anti-mitotic agent, monomethyl auristatin E 
(MMAE), linked via the lysosomally cleavable dipeptide, valine-citrulline (vc).  Two anti-CD20 conjugates, rituximab-vcMMAE and 
1F5-vcMMAE, were selectively cytotoxic against CD20+ B-lymphoma cell lines, with IC50 values ranging from 50 ng/mL to 1 μg/mL.  
Unlike rituximab, which showed diffuse surface localization, rituximab-vcMMAE capped and was internalized within 4 h after binding to 
CD20+ B cells.  Internalization of rituximab-vcMMAE was followed by rapid G2-M phase arrest and onset of apoptosis.  Anti-CD20 
antibody-drug conjugates prepd. with Dox were internalized and localized as with rituximab-vcMMAE, yet these were not effective for 
drug delivery (IC50 > 50 μg/mL).  Consistent with in vitro activity, rituximab-vcMMAE showed antitumor efficacy in xenograft models 
of CD20-pos. lymphoma at doses where rituximab or rituximab-Dox conjugates were ineffective.  These data indicate that 
anti-CD20-based antibody-drug conjugates are effective antitumor agents when prepd. with a stable, enzyme-cleavable peptide linkage 
to highly potent cytotoxic agents such as MMAE.
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Answer 18:

after B-cell lymphoma dissemination, CMC-544 extended survival of the diseased mice to >100 days, and these mice were considered 
cured.  CMC-544 was efficacious when given during both the early initiation phase and the late established phase of the disease.  A 
single dose of CMC-544 was effective in delaying the occurrence of hind-limb paralysis.  In contrast, neither CMA-676 nor 
unconjugated G5/44 was effective.  Rituximab was effective when given early in the disease process but not when the disease was 
established.  Histopathol. anal. revealed B-cell lymphoma infiltration in brain, spinal cord, bone marrow, and kidney in vehicle-treated 
but not in CMC-544-treated diseased mice.  Consistent with its efficacy against the disseminated B-cell lymphoma, CMC-544 also 
caused regression of established Ramos B-cell lymphoma xenografts in scid mice.  CMC-544 confers strong therapeutic activity 
against systemic disseminated B-cell lymphoma and protects mice from hind-limb paralysis and death.  These results support clin. 
evaluation of CMC-544 in the treatment of CD22+ lymphoid malignancies.

22 August 2008 Page: 9SciFinder



dexamethasone (DEX) [RCD] regimen in vivo in mice with a WSU-WM SCID xenograft and in a patient with WM.  For the preclin. 
efficacy study, WSU-WM-bearing SCID mice received RTX (150 mg/kg/injection i.v.), CTX (90 mg/kg/injection, s.c.) as single agents, 
or diluent.  The combination group received RTX at 150 mg/kg/injection, CTX at 150 mg/kg/injection, and DEX at 1.0 mg/kg/injection, 
i.v.  Tumor growth inhibition, tumor growth delay, and log10 kill (net) were 24.5%, 37 days, and 5.52 for RTX and 88%, 0.0 days, and 
0.0 log10 kill for CTX.  No cures were obsd. with either agent; however, all the mice (6/6) with bilateral tumors were cured when treated 
with the RCD regimen.  A 57-yr-old patient with relapsed WM was treated with the RCD regimen and showed an excellent partial 
remission for 7 mo.  The patient tolerated the treatment very well, the Hb improved dramatically, platelets remained stable, the IgM 
level normalized and there was only minimal involvement of bone marrow.  Based on these results, the RCD regimen is effective 
against WM and should be further evaluated in clin. trials.
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