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Abstract

Abstract

Clinics and Relief Efforts (CARE) for Haiti was established in 2011 by University of Minnesota College of
Pharmacy students to provide primary care in a rural area of Haiti. Beginning in 2012, an interprofessional team
has traveled to Chabin, Haiti on an annual basis and set up a 3.5-day clinic to provide acute care in this small
mountainous community. The interprofessional team includes 8-10 Pharmacy students (PD1-PD3), 2
pharmacist/preceptors, a nurse, physicians and translators. The funds for the initiative are raised by the
Pharmacy students. During the most recent trip in March 2017, the CARE clinic served 523 patients and
dispensed 2170 prescriptions.

We highlight our works on the mouse to provide information on 1a,25-dihydroxylvitamin D3 [1,25(OH)2D3], active metabolite
and natural ligand of the vitamin D receptor (VDR), to predict data in man. Temporal data of 1,25(OH)2D3 and fold-changes in
mRNA of VDR target-genes in response to intraperitoneal doses of 1,25(OH)2D3 provided the backbone data on the Emax or
Imax and EC50 or IC50 values, showing that 1,25(OH)2D3 inhibited its synthetic enzyme, mCYP27B1, and induced its degradation
enzyme, mCYP24A1, providing shorter half-lives and higher clearances at higher doses. We proceeded to build
physiologically-based pharmacokinetic (PBPK) models, which showed that 1,25(OH)2D3 reduced plasma and liver cholesterol
via inhibition of liver small heterodimer partner (mSHP), the repressive nuclear receptor of mCYP7A1 (rate-limiting enzyme for
cholesterol metabolism) and brain b-amyloid peptides, precursors of plaques, via induction of MDR1 (multidrug resistance
protein and its gene product P-glycoprotein), and increased plasma calcium levels via induction of the calcium channel,
mTRPV6. These events were explained well by pharmacodynamic (PD) modeling. The parameters describing 1,25(OH)2D3
disposition and the tight, feedback-regulation of 1,25(OH)2D3 on mCYP27B1 and mCYP24A1 were scaled up to predict the
published, human data of 1,25(OH)2D3 from cancer patients, who were given 1,25(OH)2D3 intravenously or orally. The intrinsic
clearances of CYP24A1 in kidney, liver, intestine and brain for man were adjusted according to tissue weights. First order rate
constants (such as absorption rate constant or ka) were scaled allometrically based on a power function = a*Wb, with
simulations using ADAPT5®. Conclusion: The PBPK-PD model was successful to translate 1,25(OH)2D3 data from mouse to
man.
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