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Neurological Insights
Biologists devise a memory on a chip and new ways to tackle Alzheimer's
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How does a memory form? To demonstrate how this process occurs at the most basic level, biophysicists at Tel Aviv University replicated that event with neurons attached to a computer chip. Itay Baruchi and Eshel Ben-Jacob placed neurons from rat embryos on a chip surface and connected 64 electrodes to record activity. The researchers witnessed an identical pattern of nerve firings when chemical stimulants were dropped repeatedly at the same location on the chip. After some time, the neurons began to fire in the same way without chemical activation—the point at which they claim a memory becomes imprinted.
Understanding differences between the proteins made by normal and diseased brain tissues may provide a new approach to diagnostics. Richard D. Smith of the Pacific Northwest National Laboratory and Desmond J. Smith of the University of California, Los Angeles, have created a complex system for analyzing proteins that combines advanced instrumentation with sophisticated image processing to inspect one-millimeter cubes of brain tissue from a pair of normal mice. The investigators determined the abundance of 1,028 proteins in the tissues. Future experiments will use this methodology to compare normal brain tissue with that afflicted by a neurodegenerative disease.
Better diagnostic techniques are needed, in particular, for Alzheimer's disease. Stina M. Tucker, Esther Oh and Juan C. Troncoso of the Johns Hopkins University School of Medicine demonstrated a test using antibodies that bind to the amyloid-beta proteins that form damaging plaques in the brains of Alzheimer's patients. The antibodies adhered to proteins in an early stage of a disease that mimics Alzheimer's in genetically engineered mice. That finding might eventually lead to a test for humans that could be used along with drugs under development to avert the disease through preventive treatment.

On supporting science journalism
If you're enjoying this article, consider supporting our award-winning journalism by subscribing. By purchasing a subscription you are helping to ensure the future of impactful stories about the discoveries and ideas shaping our world today.

Conceivably, that test could be combined with a treatment that uses phages—viruses that infect bacteria—to break up noxious plaque. Beka Solomon of Tel Aviv University showed preliminary proof of this idea by administering phages via a nasal spray to 100 mice genetically engineered to develop Alzheimer's-like plaques. After a year of treatment, the mice had 80 percent fewer plaques than untreated mice.
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Gary Stix, Scientific American's neuroscience and psychology editor, commissions, edits and reports on emerging advances and technologies that have propelled brain science to the forefront of the biological sciences. Developments chronicled in dozens of cover stories, feature articles and news stories, document groundbreaking neuroimaging techniques that reveal what happens in the brain while you are immersed in thought; the arrival of brain implants that alleviate mood disorders like depression; lab-made brains; psychological resilience; meditation; the intricacies of sleep; the new era for psychedelic drugs and artificial intelligence and growing insights leading to an understanding of our conscious selves. Before taking over the neuroscience beat, Stix, as Scientific American's special projects editor, oversaw the magazine's annual single-topic special issues, conceiving of and producing issues on Einstein, Darwin, climate change, nanotechnology and the nature of time. The issue he edited on time won a National Magazine Award. Besides mind and brain coverage, Stix has edited or written cover stories on Wall Street quants, building the world's tallest building, Olympic training methods, molecular electronics, what makes us human and the things you should and should not eat. Stix started a monthly column, Working Knowledge, that gave the reader a peek at the design and function of common technologies, from polygraph machines to Velcro. It eventually became the magazine's Graphic Science column. He also initiated a column on patents and intellectual property and another on the genesis of the ingenious ideas underlying new technologies in fields like electronics and biotechnology. Stix is the author with his wife, Miriam Lacob, of a technology primer called Who Gives a Gigabyte: A Survival Guide to the Technologically Perplexed (John Wiley & Sons, 1999).
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