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The constitutive androstane receptor (CAR, NR1i3) is the key transcription factor 

governing the inductive expression of CYP2B6. Cyclophosphamide (CPA), an alkylating 
prodrug, is metabolized to its active form, 4-hydroxycyclophosphamide (4-OH-CPA), in the liver 
primarily by CYP2B6. CPA has been prescribed for many years to combat cancers and 
autoimmune disorders and it still utilized clinically as the backbone of the CHOP (CPA, 
doxorubicin, vincristine, and prednisone) regimen which remains the front-line therapy for non-
Hodgkin lymphoma. We have utilized a co-culture system containing human primary 
hepatocytes for drug metabolism, lymphoma cells as a model therapeutic target, and 
cardiomyocytes as an indicator of off-target toxicity, to successfully demonstrate that activation 
of CAR with a selective agonist, CITCO, improves the therapeutic index of CHOP in lymphoma 
treatment. Our results indicate that inclusion of CITCO with the CHOP regimen could achieve 
comparable anti-cancer activity at significantly lower concentration of CHOP, which attenuates 
the off-target cardiotoxicity. We further explored the potential benefits of this combination in 
vivo. In humanized-CAR transgenic mice, pre-treatment with CITCO markedly increased the 
concentration of 4-OH-CPA in the blood. RT-qPCR studies indicate that hCAR activation in 
these mice does not result in the induction of genes which promote cell cycle progression and 
proliferation including Cyclin D1, Ki-67, and PCNA, an interfering phenomenon associated with 
activation of mouse CAR. In a co-culture model containing mouse primary hepatocytes and EL4 
T-cell lymphoma cells, which share the same C57BL/6 mouse background as our hCAR-
transgenic mice, we showed that EL4 cells are sensitive to the CITCO/CHOP combination. EL4 
cell-based xenograft studies in hCAR-transgenic mice are currently being performed. Taken 
together, results from these studies offer compelling evidence that selective activation of CAR 
reduces the overall chemotherapeutic load required for CPA-based treatment and represents a 
promising method for improving therapeutics of hematologic malignancies. 
 


