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Study guide for research assistants
Read "Identification of a metabolically stable triazolopyrimidine-based dihydroorotate dehydrogenase inhibitor with antimalarial activity in mice" (R. Gujjar et al., Journal of Medicinal Chemistry 52: 1864-72, 2009).  The full text of this paper can be accessed from UW computers by following the links from this web page: www.ncbi.nlm.nih.gov/pubmed/19296651.
Use the study guide below to help you understand the paper.  You are welcome to discuss the paper with Greg and/or other people at any time.  When you are satisfied with your overall understanding of the paper, please answer the "Questions for lab notebook" in your notebook; these won't be given a letter grade but will be checked!

General background

This article reports further progress on research covered by previous study guides (J. Baldwin et al., 2005; M.A. Phillips et al., 2008).  As you will recall, those papers described a high-throughput screen (HTS) leading to the discovery of compounds that inhibited the P. falciparum DHODH and (in some cases) inhibited the growth of cultures of P. falciparum cells.  So how did the researchers make further progress toward a new malaria drug?

Abstract


• Note the key roadblock in this stage of the project: the previously described inhibitors inhibited parasite growth in vitro but not in vivo (the latter determined with mice).  P. berghei is Plasmodium berghei, the rodent equivalent of P. falciparum.

• Note the careful phrasing that compound 21 (DSM74) “suppressed growth of P. berghei in mice.”  This indicates a temporary blockage of parasite growth rather than a true cure.

Introduction

• The first three paragraphs of the Introduction should mostly be review at this point.  The final paragraph offers a nice, concise summary of where the previous study left off and this one begins.
Results

• In the previous paper (Phillips et al. 2008), Table 1 and the bottom left of p. 3651 indicated that there was a good correlation between compounds’ IC50s against DHODH and their EC50s against P. falciparum cells, as discussed in the study guide for that paper.  Figure 3 of the current paper shows that correlation as a graph.  Note how much more quickly and easily the strength of the correlation can be seen when presented in a graphical format.

• The experiment whose results are shown in Figure 4 is described as a “proof of concept experiment.”  Different researchers use this phrase in different ways; here the meaning is that support was gathered for the general approach (or concept) of treating malaria with a PfDHODH inhibitor, even though the compound used did not completely cure the mice.

• In the final paragraph of the Results section, note the abbreviations q.d. (once daily) and b.i.d. (twice daily).  You will encounter these frequently if you continue on to medical school.

Questions for lab notebook
1. The last full paragraph on p. 1865 concludes, “The lack of efficacy of 2 in the P. berghei model results primarily from reduced exposure upon repeat administration, while for compound 3 reduced inhibitor potency for PbDHODH compared to PfDHODH is likely to be the primary contributing factor.”  Briefly summarize the data supporting this conclusion.
2. The end of p. 1865 says, “Cytochrome P450 (CYP) induction has been previously demonstrated for structurally similar compounds containing the naphthyl functional group.”  What is CYP induction?  (You may need to look up the article cited and/or other Internet sources.)  If these researchers had wanted to nail down whether the naphthyl group really was responsible for the reduced plasma concentrations upon repeated dosing, what additional experiments could they have done?
3. For Table 2, briefly explain what the degradation half-life, Clint, and EH are and whether you’d want these values to be high or low for drug candidates. Also explain what P+16 and P+176 are in Table 2, and why this information may be important.
4. How did the peak plasma concentration of compound 21 in mice compare to that of compounds 2 and 3 following a single 50 mg/kg dose?  What does “AUC” (mentioned at the very end of p. 1867) mean in a pharmacokinetics context?
5.  The fourth paragraph of the discussion says, “We conclude that the standard P. berghei mouse model will not always be suitable for lead optimization programs to develop DHODH inhibitors for humans.”  What other options might be worth considering?  
6.  Samples were delivered to mice via oral gavage and IP injection.  What are these routes of administration and why do you think they were used? 

7.  Is it important to have “vehicle-only” mice to compare with compound-treated mice?  Why or why not?
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