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A drug repurposing study based on clinical big data for the protective role of
g vitamin D in olanzapine-induced dyslipidemia
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Olanzapine is one of the most used atypical antipsychotics treating schizophrenia by blocking the
dopamine D; receptors and serotonin 5-HT,a receptors in the central nervous system. However, it
has been reported to have a tremendous clinical risk of inducing dyslipidemia, characterized by
increased triglycerides and low-density lipoproteins, accompanied by decreased high-density
lipoproteins in the blood. So far, there is neither a profound understanding of the molecular
mechanism of olanzapine-induced dyslipidemia nor effective treatments or interventions for the
adverse events. In attempts to find a new approach, fast and low-cost drug development through
drug repurposing methods has become a promising alternative strategy. Several explorations have
been made in drug repurposing studies. One of them used clinical big data, which consists of an
enormous collection of detailed medical practices with particular outcomes, allowing
investigations on ever-overlooked drug-drug interactions and new treating potentials of the
present drugs for unknown targets. This study followed this path by joining three separate sources
of clinical big data for a cross-corroboration on the protective effects of vitamin D supplements
on blood lipid profile deterioration that happens when treated with olanzapine. This hypothesis
was validated in rodent in vivo models and further explored for the molecular mechanisms by in
vitro models.

Chapter 1. Data mining approach for effective prevention of olanzapine-induced
dyslipidemia

Three sources of clinical big data were utilized for large-scale screening of drugs potent to
prevent olanzapine-induced dyslipidemia. First, the US Food and Drug Administration adverse
event reporting system investigations revealed that vitamin D supplementary is strongly
associated with a lower reporting rate of olanzapine-induced dyslipidemia. To establish a clear
causal relationship, JMDC insurance claims containing precise dates of prescriptions were
introduced. A significant suppression by vitamin D supplements on olanzapine-induced blood
lipid profile deterioration was detected in annual blood tests. Furthermore, daily tracing of blood
lipid profiles in Nihon University School of Medicine’s Clinical Data Warehouse medical records
revealed that olanzapine induces dyslipidemia as early as six months after the first prescription
while vitamin D constantly maintained blood lipid level stable. To conclude, vitamin D
supplements have clinical significance in preventing olanzapine-induced dyslipidemia.

Chapter 2. Experimental validation for the effect of vitamin D on olanzapine-induced
dyslipidemia

A rodent model of olanzapine-induced dyslipidemia was established in mice administrated with
olanzapine (10 mg/kg) orally for five days. The blood test on mice after the treatment displayed
increased low-density lipoproteins and decreased high-density lipoproteins, implicating a
disturbance of blood lipid homeostasis by olanzapine. A one-week preload of a vitamin
D-supplemented diet significantly improved these changes. Further investigations on the direct
impacts of olanzapine and vitamin D on cholesterol biosynthesis in cultured mice cells with
RNA-seq revealed that olanzapine hardly directly influenced the cholesterol synthesis process. In
contrast, calcitriol (bioactive form of vitamin D) had an apparent inhibition on the cholesterol
biosynthesis gene expressions in the C2C12 mouse myocyte cell line, which is further proved to
be mediated by upregulation of /nsig2 expression via activation of vitamin D receptors.




Conclusion

Clinical big data-based drug repurposing approach demonstrated a high potential to discover drug
combinations effective for olanzapine-induced dyslipidemia. Also, this study revealed that
vitamin D receptor-mediated expression of INSIG2 is a promising druggable target to be utilized
for dyslipidemia treatment.
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