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Conclusions

Background

* Mast Cell Tumors (MCTs) are the most common malignant skin tumor found in dogs
and represent approximately 20% of all cutaneous tumors.!
* Vinblastine is one of the most common chemotherapy agents used to target
mast cell tumors in canine patients
 Omeprazole, an antacid, is often given in conjunction with vinblastine to help
mitigate increases in gastric acid secretion from parietal cells as a result of excess
histamine release from proliferating mast cells.

* Omeprazole Induces Metabolism of Co-Administered Drugs in Humans
* Previous studies have shown that omeprazole can increase elimination of several
co-administered drugs in humans by enhancing their metabolism and elimination
 Omeprazole has been shown to activate the human transcription factor PXR that
targets CYP3A metabolizing enzymes and the P-glycoprotein efflux protein.?*
* Vinblastine is a known to be metabolized by the human Cyp3A4 enzyme which is
structurally similar to CYP3A12/26 enzymes in dogs.>®

* Preliminary Pharmacokinetics Study
 The Wittenburg lab previously performed a pharmacokinetic study in 13 canine
MCT patients demonstrating nearly 10-fold differences in serum vinblastine
concentrations at all time points evaluated.
e Patients that were co-administered omeprazole with vinblastine had a substantial
reduction in the area-under the plasma concentration-time curve (AUC) relative
to patients not receiving omeprazole (Figure 1).

* Hypothesis
* Omeprazole will activate the canine transcription factor PXR, leading to an
increased expression of cytochrome P450 and P-glycoprotein metabolizing
enzymes and resulting in faster metabolism of vinblastine in vitro.

Determine concentration-response relationship between omeprazole and canine
Pregnane X Receptor (PXR) activity

Measure CYP and P-gp gene and protein expression changes in the presence of
omeprazole

Examine the in vitro metabolism of vinblastine in combination with omeprazole.

Methods

Aim 1

e Reporter cells from commercially available luminescence-based assay test (Indigo
Biosciences) were exposed to various clinically relevant concentrations of omeprazole
(OuM, 2.5uM, 25uM, 50uM) and the dose-dependent activation of PXR was measured
after a 24-hour incubation period

* Hyperforin was used as a positive control for measurement of canine PXR activity.

Aim 2

e Canine hepatocytes supplied from a commercial vendor were plated on a 96-well,
collagen-coated plate and omeprazole was administered at various concentrations
(OuM, 25uM, 50uM) for 48-72 hours.
RNA isolation, cDNA synthesis, and gPCR to determine mRNA levels of Cyp1A1,
CyplA2, Cyp2B6, Cyp3A4, Cyp3A26, ABCB1 (P-gp).

 Western Blot to analyze altered protein expression of Cyp1A1, Cyp1lA2, and Cyp3Al.

Aim 3

* Hepatocytes pre-treated with omeprazole (OuM, 2.5uM, 25uM, 50uM) for 48 hours
were exposed to vinblastine for 30 minutes
Liquid chromatography tandem-mass spectrometry was used to measure the
concentrations of vinblastine and in each sample
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Figure 1. (Left) Serum vinblastine concentration-time curves for 13 canine patients with MCT. The black line
represents the mean concentration and light gray lines are individual patients. Substantial interpatient variability is
noted in VBL concentrations. (Right) When serum VBL concentration data were separated by dogs that either did
or did not receive co-administration of omeprazole, a striking decrease in the total systemic exposure was noted in
omeprazole-treated patients.

Aim 1: Determine concentration-response relationship Aim 2: Measure CYP and P-gp gene and protein

between omeprazole and canine PXR activity expression changes in the presence of omeprazole
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Figure 2. PXR reporter cells treated with clinically relevant 9 R
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hours had a 5-fold increase in PXR activity relative to the
control agonist, Hyperforin. There was no statistical

significance observed.
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Figure 3. mRNA expression in hepatocytes treated with
50uM omeprazole for 72 hours revealed a significant
increase in CyplA1 and Cyp1A2. Cells treated with
25uM had a significant increase in Cyp1A2 expression.
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Figure 4. Western blot analysis of canine
hepatocytes treated with OuM, 25uM, and 50uM
omeprazole for 48 hours revealed undetectable
changes in CYP1A1, Cyp1A2, and Cyp3A1l protein

Figure 5. Pretreatment of hepatocytes for 48 hours
with omeprazole followed by 30 minute exposure to
VBL. LC-MS/MS analysis reveals VBL loss is greater in
hepatocytes exposed to 50 uM VBL

Aim 1: Determine concentration-response relationship between omeprazole and

canine PXR activity

* Higher concentrations of omeprazole (50uM and 100uM) induced a mild 5-fold
increase in PXR activity compared to the 50-fold increase in the positive control,
Hyperforin
Although there was no statistical significance between samples, the increased PXR
activity may still be biologically relevant as it may underly the increased expression of
CyplAl and Cyp1A2 mRNA that was observed at similar drug concentrations (50uM).
The modest change PXR activity may also indicate that omeprazole is activating
another xenobiotic-activated nuclear transcription factor, such as the Aryl
Hydrocarbon receptor.

Aim 2: : Measure CYP and P-gp gene and protein expression changes in the presence

of omeprazole
Hepatocytes incubated with 50 uM omeprazole for 72 hours showed a significant
increase in Cypl1A1 and Cyp1A2 mRNA expression.
Hepatocytes incubated with 25uM omeprazole for 72 hours only revealed a
significant difference in the expression of Cyp1A2 mRNA.
Cyp2B11, Cyp3A12, Cyp3A26, and ABCB1 (P-gp) treated with 50uM omeprazole each
had mild elevation in their expression levels that were not statistically significant.
Western blot data for hepatocytes treated with OuM, 25uM, and 50uM omeprazole
had undetectable changes in Cyp1A1l, Cyp1A2, and Cyp3Al protein expression

Aim 3: Examine in vitro metabolism of vinblastine in combination with omeprazole

 The hepatocytes in the 50uM omeprazole treatment group that received vinblastine
for 30 minutes had the greatest loss of parent drug. The OuM, 2.5uM, and 25uM
groups appeared to metabolize the vinblastine at equivalent rates.

Future Directions

Repeat in vitro metabolism assay with multiple concentrations of omeprazole and
test varying vinblastine time exposures (3 hours, 6 hours, 12 hours, 24 hours)

Enroll canine subjects receiving treatment for mast cell tumors in a prospective
clinical trial at the UC Davis VMTH. Each patient will undergo a round of
chemotherapy treatment with only vinblastine and another round with co-
administration of omeprazole. Blood serum will be collected at several timepoints for
both drug-treatment protocols and the area-under the plasma concentration-time
curve (AUC) for vinblastine will be measured for each patient.
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