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CHEM-643 Intermediary Metabolism

Case Study Problem No. 2 - Written by Harold B. White

Comments on this case study. This case study was prompted by a supplementary
section to the March 1996 Journal of Nutrition 126(3): 749S-789S which contains several
articles from a symposium, "Fortifying Policy with Science - The Case of Folate." Good
case studies deal with current topics and frequently controversy. Both elements were
present in this topic although the FDA authorized supplementation of cereals with folate
in 1996. In addition, the subject is important for students (future parents and patients) to
know. Conveniently, vitamins provide a distinctive perspective on metabolism that
requires integration and overview. They, as their coenzymes, are involved in many
different pathways to different extents. Through this case study, | expect students to deal
to varying depth with the following metabolic pathways and related issues:

The metabolism of folate: Absorption from the gut, transport to the tissues, transfer to the
fetus, conversion to and interconversion of cofactor forms.

Biosynthesis of purines, thymine, and methionine.

Catabolism of histidine, tryptophan, serine, and glycine.

Interaction between folates and B, coenzymes.

The use of metabolic inhibitors as chemotherapeutic drugs.

The impact of nutrition on metabolism and the interaction of nutrition with certain
genetic factors.

References

Cook, J. D., Cichowicz, D. J., George, S., Lawler, A., and Shane, B. (1987) Mammalian

folylpoly--glutamate synthetase. 4. In vitro and in vivo metabolism of folates and
analogues and regulation of folate homeostasis. Biochemistry 26, 530 - 539.

Crane, N. T., Wilson, D. B., Cook, D. A., Lewis, C. J., Yetley, E. A., and Rader, J. I.
(1995) Evaluating food fortification options: general principles revisited with folic acid.
Am. J. Public Health 85, 660 - 666.

da Costa, M. and Rothenberg, S. P. (1996) Purification and characterization of folate
binding proteins from rat placenta. Biochim. Biophys. Acta 1292, 23 - 30.



http://www.faseb.org/ain/journal/tocs/jnmar.html#18
http://vm.cfsan.fda.gov/%7Elrd/fr96305a.html
http://pubs.acs.org/cgi-bin/archive.cgi/bichaw/1987/26/i02/pdf/bi00376a027.pdf
http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=7733426&form=6&db=m&Dopt=b
http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=8547345&form=6&db=m&Dopt=b

Halpern, R. M., Halpern, B. C., Clark, B. R., Ashe, H., Hardy, D. N., Jenkinson, P. Y.,
Chou, S.C., and Smith, R. A. (1975) New appoach to antifolate treatment of certain
cancers as demonstrated in tissue culture. Proc. Natl. Acad. Sci. USA 72, 4018 - 4022.

Mayor, S., Rothberg, K. G., and Maxfield, F. R. (1994) Sequestration of GPI-anchored
proteins in caveolae triggered by cross-linking. Science, 264, 1948 - 1951.

Mills, J. L., McPartlin, J. M., Kirke, P. N., Lee, Y. J., Conley, M. R., Weir, D. G., and
Scott, J. M. (1995) Homocysteine metabolism in pregnancies complicated by neural-tube
defects. The Lancet 345, 149 - 151.

Oakley, G. P. Jr., Adams, M. J., and Dickinson, C. M. (1996) More folic acid for
everyone, now. J. Nutr. 126, 751S - 755S.

Ratnam, M., Marquardt, H., Duhring, J. L., and Freisheim, J. H. (1989) Homologous
membrane folate binding proteins in human placenta: cloning and sequence of cDNA.
Biochemistry 28, 8249 - 8254.

Seither, R. L., Trent, D. F., Mikulecky, D. C., Rape, T. J., and Goldman, I. D. (1989)
Folate-pool interconversions and inhibition of biosynthetic processes after exposure of
L1210 leukemia cells to antifolates. J. Biol. Chem. 264, 17016 - 17023.

Schaller, D. R. and Olson, B. H. (1996) A food industry perspective on folic acid
fortification. J. Nutr. 126, 761S - 764S.

Shank, F. R., Carson, K., and Glinsmann, W. H. (1996) Putting things in perspective:
building on our experience. J. Nutr. 126, 781S - 787S.

Stokstad, E. L. R. (1979) Early work with folic acid. Federation Proceedings 38, 2696 -
2698.

Yetley, E. A. and Rader, J. I. (1996) The challenge of regulating health claims and food
fortification. J. Nutr. 126, 765S - 772S.



http://www.jstor.org/view/00278424/ap000484/00a00500/0?config=jstor&frame=noframe&userID=80af8ab5@udel.edu/018dd553400050dc611c&dpi=3
http://www.jstor.org/view/00368075/di002270/00p02057/0?config=jstor&frame=noframe&userID=80af8ab5@udel.edu/018dd553400050dc611c&dpi=3
http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=7741859&form=6&db=m&Dopt=b
http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=8598560&form=6&db=m&Dopt=b
http://pubs.acs.org/cgi-bin/archive.cgi/bichaw/1989/28/i20/pdf/bi00446a042.pdf
http://www.jbc.org/cgi/reprint/264/29/17016
http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=8598562&form=6&db=m&Dopt=b
http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=8598565&form=6&db=m&Dopt=b
http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=8598563&form=6&db=m&Dopt=b

