books

The Essential Guide to Prescription Drugs 1999—James J. Rybacki and James W. Long. Updated annually, this handbook details more than 300 pharmaceuticals. Included are brand and generic names, year introduced to the marketplace, class, principal uses, how each drug works, dosage instructions, precautions, side/adverse effects, and standard duration of use. A comprehensive index and a list of drug classifications are also included. HarpPerennial, 1999, 1,088 p., color plates, paperback, $16.95. 

The Egyptians—Cyril Aldred, revised and updated by Aidan Dodson. Aldred's original version of this text was published in 1961 and is 

a highly regarded look at ancient Egyptian history and culture. Dodson, an Egyptologist, updates Aldred's succinct account. This guide to 3,000 years of history and 13 dynasties benefits from the inclusion of recent finds at the pyramids of Abusir, Giza, and Saqqara and in the Nile Delta and Valley of the Kings. Thames Hudson, 1998, 224 p., color/b&w photos/illus., paperback, $16.95.

The Face—Daniel McNeill. According to McNeill, evidence for why we possess eyebrows and hair is straightforward. The rationale behind the nose and chin, however, is a little murky. The physical attributes of the face are only part of its definition, however. The ways in which the face conveys language, emotion, and cultural ideals of beauty are also key components in understanding one's visage. These elements are clearly defined in The Face, among other fascinating details. For instance, blinking wastes 23 minutes of every waking day, and our eyes are white to highlight their movement. Little, 1998, 374 p., illus., hardcover, $25.00.

A History of Modern Computing—Paul E. Ceruzzi. With a focus on the commercialized computer, Ceruzzi relays a history of the machine, through 1995, from the first electronic digital computer in the 1940s to the emergence of personal computers and finally networking. This script casts IBM and Microsoft as starring characters—two companies on similar paths, including diversions for antitrust lawsuits filed against them. The transition from business to personal computing, which shifted dominance between the two companies, is explained in terms of both software and hardware. MIT Pr, 1998, 398 p., illus., hardcover, $35.00.

The Language of Mathematics: Making the Invisible Visible—Keith Devlin. In a sweeping tour of his field, Devlin expands the scope of an earlier work focusing on the mathematical patterns that permeate the biological, physical, and social worlds. In doing so, he elucidates how mathematics enables us to achieve amazing feats, such as keeping an airplane aloft and 

predicting the weather and the stock market. He expounds on geometric principles (patterns of shape), probability theory (patterns of chance), and calculus (patterns of motion). For the sake of nonspecialist readers, Devlin has only dusted the text with equations. Freeman, 1998, 344 p., color plates/illus., hardcover, $24.95. 

Thought Contagion: How Belief Spreads Through Society—Aaron Lynch. Memes, was a term for actively contagious ideas, first coined some 30 years ago by Richard Dawkins. Lynch focuses on the emerging science of memetics in an effort to show how ideas migrate. Parents and churches are two of the strongest initiators of potent memes, but how do rumors and fads pervade society? Lynch examines typical scenarios for the spread of memes in order to understand what drives intensely held beliefs and why some go extinct. Originally published in hardcover in 1996. Basic, 1998, 192 p., paperback, $15.00. 

letters

Heat-transfer basics

In "Course treatment makes heat flow surge" (SN: 9/5/98, p. 157), the photo suggests the grid is of tiny 90-degree pyramids. While flow turbulence may be a factor, the grid also increased the surface area of each cap by 40 percent over that of a smooth cap. Engineers know that heat flow is a function of temperature differential, thermal conductivity, and heating or cooling area.

More data are needed. What happens if one or the other cap is left smooth? What happens if only grooves are cut, instead of a grid?

Teck A. Wilson

Osprey, Fla.

Roughening the caps does increase their surface area, and that increase, in itself, can contribute significantly to heat flow. The pattern of perpendicular grooves used in the experiment,  causes a 41 percent leap in surface area compared with the smooth surface, says Penger Tong. Yet the heat flow increases by 76 percent.

In a prior experiment, which is described in the Feb. 5, 1996 Physical Review Letters, his group demonstrated that the same increase in surface area can produce a much smaller heat-flow gain. In that test, the researchers cut the identical pattern of grooves into the caps, but less deeply (3 mm deep vs. 9 mm in the  other experiment). The heat flow increased only 20 percent.    —P. Weiss

Nip toxins at U.S. source

How inconsistent, that the United States, with some of the toughest domestic environmental laws, allows its corporations to be "a major manufacturer" of toxic compounds for export ("PIC and choose—a toxic-imports accord," SN: 9/19/98, p. 181). I would suggest that compliance is relatively easy—by controlling the source through laws that prevent U.S. corporations from transporting these chemicals outside our boundaries.

Del Dietrich

Campbell, Calif.

Correlation is not cause

I appreciate that yours is one of the few news journals that summarizes both the conclusions and some of the methodology and data of experiments, allowing the reader to make some judgments about the validity of the science. However, there have been a number of times when I've noticed that correlation studies have been presented as cause and effect. For example, in "Exposure to smoke yields fetal mutations" (SN: 10/3/98, p. 213), if I understand the experiment correctly, there is no way of ruling out whether the one group of infants had something else in common besides being exposed to smoke. As a teacher, I find myself constantly struggling against my students' misconceptions about what science is and what it can and cannot tell you.

Lowell Chapnick

New York, N.Y

CORRECTION

The article "Lava may have sculpted Martian plains" (SN: 11/7/98, p. 295) should have said that the Elysium Basin in the northern lowlands of Mars—not the entire northern lowlands—is half the size of the United States.

Year-2000 Chip Danger Looms Large

With less than a year left to avert failures, computer experts and engineers are finding that year-2000 computer chip and software problems may be much more severe than had been anticipated.

The trickiest situations involve not software but integrated-circuit chips built into a wide variety of products, ranging from thermostats and valves to wristwatches and pacemaker monitors. "The more we work on the problem, the bigger it gets," says Michael P. Harden 

of Century Technology Services in McLean, Va.

Harden spoke at a meeting sponsored by the World Future Society last month in Washington, D.C., on preparing for potential disruptions caused by systems that stop working or produce erroneous output as the year 2000 nears.

The so-called Y2K problem stems from the pervasive use of two digits instead of four to represent the year in digital programs. Systems still using that shortcut by this time next year will have trouble interpreting whether 00 means 1900 or 2000.

A computer program sorting entries in a financial spreadsheet, for example, might put new data entered in the year 2000 at the beginning of a chronological list rather than the end. A bank might calculate that interest on a deposit made in 1999 and withdrawn in 2000 was earned over a period of ­99 years instead of 1 year. Depending on how one part of a system affects another, such errors will have unpredictable consequences (SN: 8/7/93, p. 88).

"It is no minor programming glitch," says Jonathan Spalter of the U.S. Information Agency. "If we don't take action, it could threaten economic stability."

When the Y2K problem first came to light more than a decade ago, it was thought to be confined to large computers running software written many years ago, Harden says. "As we learned about the issue, we began to understand that any organization with a computer had a problem."

Major corporations, the federal government, and other organizations have already expended considerable effort and spent large sums fixing their computer systems. They have so far given less attention to computer chips installed in electronic equipment, including industrial machinery, monitoring devices, traffic lights, security alarms, and consumer products.

Control-system chips often need to keep track of time. Traffic-light and heating-system schedules, for example, change according to the day of the week. Monitoring devices are sometimes designed  to shut down if they are not recalibrated at regular intervals.

Although certain applications may not require knowledge of the year, many general-purpose timing chips incorporate such a counter, says Mark A. Frautschi of Shakespeare and Tao Consulting in Lutherville, Md. It isn't always obvious whether a particular chip tracks the year.

Because instructions typically are encoded in chips permanently, the only solution in many pieces of equipment is to replace the chip. "You've got to go to where the problem is," Frautschi says. That may be impossible, however, if the chip happens to be in equipment deep underwater or embedded in concrete.

Harden and his coworkers have compiled a database, containing more than 1 million items, of information gleaned from manufacturers detailing how different chips perform. Only a tiny fraction of the roughly 70 billion chips manufactured since 1972 has a Y2K date problem, Harden notes. Identifying those with the problem, however, is an immense task.

A recent audit of the Seabrook nuclear power plant in New Hampshire revealed that 1,304 software items and embedded chips are affected by Y2K problems. The Nuclear Regulatory Commission report described 12 of them, including a reactor coolant-level indicator, as having "safety implications."

The complexity of the Y2K problem in both computers and chips—and the late start by many organizations—mean that many fixes will not be done in time. In some cases, "people aren't doing things the right way, and problems are not actually being solved," Harden contends.

A United Nations draft resolution emphasizes "the importance of contingency planning . . . to address the potential for large-scale failures in the public and private sectors."

"This is a major emergency," insists Harrison W. Fox, a staff member of the House of Representatives Management, Information, and Technology Subcommittee. Yet "there is still a lack of awareness of the problem." 
    —I. Peterson 

Water comes clean with new purity test

Water from a pristine mountain spring may be fine to drink, but it's not clean enough for drug and computer-chip manufacturers. Both need huge amounts of ultrapure water, which is filtered so clean that it contains only one or two bacteria in a liter of liquid.

Researchers from Organo Corp. and Fuji Electric Corporate Research and Development in Japan have developed a new, quick way to detect bacteria in ultrapure water, down to individual cells. Using this method, the group finds that contamination in ultrapure water is much higher than existing tests show.

The pharmaceutical industry uses ultrapure water in sterile products such as intravenous solutions. In computer-chip manufacturing, ultrapure water flushes away chemicals between processing steps. Stray particles could bridge the tiny connections etched onto the chip, causing a short circuit.

"The microelectronic requirements are even more demanding than the pharmaceutical requirements," says Theodore H. Meltzer, a water-filtration consultant in Bethesda, Md. Because one organism can multiply, "you can't be casual about even the lowest amounts."

Up until now, the best way to determine bacterial contamination has been to pass a water sample through an ultrafine filter, grow any captured cells for 2 to 7 days, and then count the number of colonies that form. This process is slow and "inadequate in terms of selectivity and sensitivity," says microbiologist Marc Mittelman of Altran Corp., an engineering firm in Boston. The Japanese group's method improves on all these aspects, he notes.

The researchers created a novel probe for bacteria by using antibodies that attach themselves to any DNA they come across. These antibodies were derived from mice genetically engineered to model the autoimmune disease lupus. When the antibodies are attached to an enzyme that catalyzes a light-producing chemical reaction, the complex glows in the presence of DNA.

To assess contamination, the researchers capture bacteria on a filter, break the cells apart to release their DNA, then apply the probe. A sensitive camera records the tiny spots of light from the filter, the team reports in the Dec. 15, 1998 Analytical Chemistry. 

The new technique detected up to 225 times more cells in ultrapure water than the traditional technique did, at least in part because the method counts dead bacteria as well as living ones. Chip makers can use this information, since even dead cells can cause a short circuit. Pharmaceutical companies, however, would need additional tests to distinguish between live and dead organisms, Mittelman says.—C. Wu

Good and bad news for migrating monarchs

Each winter the Oyamel forests of central Mexico blaze orange with hundreds of millions of monarch butterflies that come to escape colder areas. Their stunning wings carry natural chemical tags that are enabling scientists to trace the insects to their birthplaces across eastern North America, giving clues about where monarch conservation is most needed.

Leonard I. Wassenaar and Keith A. Hobson of Environment Canada in Saskatoon, Saskatchewan, have used natural chemical tags to study songbird migration (SN: 12/5/98, p. 356). Their report in the Dec. 22, 1998 Proceedings of the National Academy of Sciences marks the first time the technique has been applied to migrating insects.

"It will allow us to definitively answer questions that we have been just nibbling at for decades," says monarch specialist Sandra M. Perez of the University of Arizona in Tucson.

Until now, researchers' primary method for tracking monarch migration has been to paste tiny adhesive tags on the butterflies' wings while the insects are up north and hope to find the same insects later. This technique revealed the monarchs' general migration pattern, but only 125 out of hundreds of thousands of tagged butterflies have turned up in Mexico since 1975, when the winter colonies were discovered.

"With the [new] technique, every monarch butterfly you see has a 'tag,'" Perez says. The chemical tags reflect different concentrations of hydrogen isotopes in rainwater across the continent.

The isotope called deuterium clutches an extra neutron in its nucleus and so is heavier than ordinary hydrogen. As a result, water molecules containing deuterium tend to fall out of clouds before those bearing hydrogen. For example, storm systems that begin over the Gulf of Mexico and work their way inland drop more deuterium along the coast than in midcontinent regions.

The tag is passed along as the water moves from soil to milkweed plants, the monarch caterpillar's main food. "You are what you eat, isotopically," Wassenaar says. The isotope ratio is constant from the plant to the caterpillar and, finally, to the adult butterfly.

Wassenaar and Hobson matched the isotope tags of 100 monarchs from each of the 13 winter colonies with those of butterflies captured at the breeding grounds the previous summer. The summer origins that the researchers identified revealed that each winter colony draws butterflies from all across the breeding range, "which is good news for the monarch," Wassenaar says. Logging threatens most of the Mexican forest colonies, and researchers had feared that loss of a single winter site could strike a fatal blow to an entire breeding population.

The bad news is that Mexico is not the only country with a monarch-conservation problem, says Orley R. Taylor of the University of Kansas in Lawrence. At least half of the winter migration stems from the U.S. agricultural heartland, between eastern Nebraska and western Pennsylvania. Open fields of corn and soybeans are popular spots for milkweed, but the plant may soon be wiped out as crops are bioengineered to survive pesticides designed to kill all weeds, says Taylor. Loss of the milkweed would threaten the monarch's survival. 
—S. Simpson

Half of the monarchs that winter in Mexico come from the U.S. Midwest.

Math discoveries catch kids unawares

Many educators and scientists assume that conscious knowledge is the engine that drives learning. A new study suggests instead that, at least among grade-schoolers, unconscious problem-solving insights often set the stage for academic advances.

Second-graders who practice solving inversion problems—such as 8 +10 ­ 10 = 8—start out by computing the answers but frequently turn to a more efficient strategy unconsciously. Without realizing they are doing it, they learn to ignore the number that is both added and subtracted, report psychologists Robert S. Siegler of Carnegie Mellon University in Pittsburgh and Elsbeth Stern of the Max Planck Institute for Psychological Research in Berlin.

Children more quickly attain this insight, and become aware of it sooner, when practice sessions include only inversion problems, rather than mix them with other math problems, such as 9 + 10 ­ 3.

However, after becoming aware of the shortcut, kids employ it only part of the time, returning at other times to more time-consuming calculations. In the long run, the child's nurturing of an array of problem-solving tactics allows for adjustments in tougher math challenges, Siegler and Stern propose.

"We find that a strategy can be used to solve a problem without people knowing that they used it," Siegler says. "We need to see if children and adults generate unconscious discoveries on other tasks."

Siegler and Stern studied 31 children, 8 or 9 years old, who attended an after-school center in Munich. In pretests, children said that they solved inversion problems by using computation (such as adding 10 and then subtracting it from 8) or negation (adding 10 to 8, then realizing that 10 ­ 10 = 0 and skipping to the result)—strategies taking at least 8 seconds per problem.

Children then completed six weekly practice sessions. Each session featured 20 problems, all inversions for some kids and a mix for others.

Nearly all children in both conditions discovered the shortcut strategy for solving inversion problems without realizing it, the scientists report in the December 1998 Journal of Experimental Psychology: General. Kids exhibited sudden, sharp drops in solution times, to 4 seconds or less, that are typically achieved by using the shortcut. Nonetheless, they continued to tell researchers that they used calculation or negation to reach correct answers.

Children who solved only inversion problems reported using the shortcut after having employed it unconsciously five or fewer times. Those exposed to a mix of problems took longer to become aware of using the shortcut and often cited a transitional strategy, such as saying "8 + 10 . . . 9, 10, 11 [counting on fingers] . . . oh, it's 8!"

 Kids given only inversion problems proved more likely to apply the short-cut both to appropriate (8 + 10 ­ 8) and inappropriate (8 + 10 + 10) variations.

"This study shows that conceptual insights emerge unconsciously during practice," remarks psychologist David C. Geary of the University of Missouri in Columbia. "Learning may often be outside conscious control."          —B. Bower 

Earth's temperature shot skyward in 1998

Global temperatures in 1998 shattered the record high mark, making last year the warmest since at least 1860, and possibly since the end of the last millennium. El Niño deserves part of the credit, say climate scientists, but some researchers also see signs that people are helping to push temperatures into uncharted territory.

The World Meteorological Organization (WMO) in Geneva announced last month that the mean surface temperature of the globe in 1998 reached 0.58°C above a baseline average for the period from 1961 through 1990. For climatologists, who worry about global changes in hundredths of a degree, last year's warmth stands out like a Himalayan peak. 

"It's quite large. It represents several days' lengthening of the growing season," says David Parker of the United Kingdom Meteorological Office's Hadley Centre in Bracknell. The Hadley Centre and the University of East Anglia in Norwich supplied much of the analysis in the WMO statement, which includes data through mid-December. The British groups combine surface-temperature measurements made at more than 1,000 land meteorological stations with readings of sea-surface temperature from almost 2,000 ships and buoys.

A separate analysis, completed by NASA's Goddard Institute for Space Studies in New York, also has 1998 setting a temperature record by a wide margin, says James E. Hansen of the institute. 

Climate researchers trace part of the heat to the El Niño ocean warming, which first started developing in mid-1997 in the Pacific. El Niño faded in May 1998, turning the tropical eastern Pacific cool, but temperatures remained elevated in many other ocean regions. In particular, the year brought "unprecedented warmth" to the Indian Ocean, according to WMO.

All the continents baked in 1998 except for northern parts of Europe and Asia. The southern United States faced extreme heat and drought during spring and summer. In central Russia, a June hot spell killed more than 100 people and fed large fires, WMO reports.

     With El Niño now only a memory in the Pacific, Parker expects the globe to cool off in 1999, although probably not back to the 1961 to 1990 baseline. The globe has warmed markedly during the past decade, so much so that 7 of the 10 warmest years on record occurred after 1990. All of the top 10 postdate 1983.

The recent warmth amplifies concerns that greenhouse gases are turning up Earth's thermostat, according to some researchers. A United Nations consensus panel announced in 1995 that the balance of evidence suggests people are influencing climate. Now, says Parker, "the balance is tipping a bit further in that direction."

Greenhouse skeptics point out that the lower atmosphere up to 7 kilometers has not warmed over the last 20 years, since satellites started making measurements. These readings showed substantial warming in early 1998, but atmospheric temperatures later fell back to the 20-year average, says John Christy of the University of Alabama in Huntsville, who analyzes the satellite data.

Still, people are most concerned about Earth's surface, which has warmed by almost 0.7°C since the end of the 19th century, according to WMO. The hot spell of the past two decades may be unprecedented in the last 1,200 years, according to Jonathan T. Overpeck of the National Oceanic and Atmospheric Administration in Boulder, Colo., who discussed historical climate data last month at a meeting of the American Geophysical Union in San Francisco. 

When Overpeck compiled work by scientists who have examined tree rings, glaciers, and sediments from lakes and oceans, he found no evidence for the existence of a global warm spell during the Medieval period—a time that climatologists once regarded as universally balmy. While Europe and Greenland were warm during this phase, South America, Antarctica, and Australia were not. Overall, he says, that time was not as warm as today.  
  —R. Monastersky

Red hues denote warm regions in 1998.

Sand piles harden as water makes links

Granular materials such as sands and powders behave in mysterious ways, for instance acting partly like solids and partly like liquids. They also play important roles in industries ranging from agriculture to drug manufacturing (SN: 9/20/97, p. 186).

A new study by French researchers finds that piles of undisturbed granular materials stick together more tightly as time passes. They also offer a new explanation for the phenomenon in these materials: Water from humid air slowly condenses into films bridging the spaces between grains. Surface tension then binds the grains together, increasing friction in the pile. The French team's experimental results match predictions based on this model.

"The more you wait, the more you create liquid bridges, and the more you have an adhesion force," says Lydéric Bocquet of the École Normale Superieure in Lyon. He and his colleagues there and at the Université Claude Bernard-Lyon I in Villeurbanne describe their findings in the Dec. 24/31, 1998 Nature.

"I think it's neat. It's an interesting result," says Peter E. Schiffer of the University of Notre Dame in Indiana. The French data complement his own lab's finding that a few drops of moisture, in this case oil, will dramatically stiffen a liter of granular materials.

"If it's really what's happening, it's quite fascinating," says Jacob N. Israelachvili at the University of California, Santa Barbara. Water-bridge formation could be important in many areas, such as chemical and electric behavior of thin films, he adds. However, rather than building bridges that hold grains together, he suspects that the water might cause increased sintering—a type of chemical bonding.

Decades ago, scientists discovered that friction between solid objects in contact increases with time, a process called aging. To test if granular materials also age, the French researchers recently poured glass beads the size of fine sand grains into a drum and let them sit before turning the drum.

As the drum begins to rotate, the initially horizontal surface of the bead pile tilts toward the vertical until the pile collapses, much like a heap of clothes tumbling in a dryer. The team conducted tests at humidities from 5 to 55 percent and rest periods of 5 seconds to 2 hours. Under such conditions, "the [aging] effect is very clear," Bocquet says.

In unpublished experiments, the researchers have returned to solids, gauging friction by the steepness at which a test block begins to slide down an incline. The rate of increase of friction with contact time at 60 percent humidity was as much as five times the rate at 10 percent, he told Science News. Moreover, tests on Teflon revealed no humidity effect, consistent with water's inability to cling to it. 

Teflon shows some aging, however. That's not surprising, says Bocquet. Although it may have the largest influence, he never expected the water-bridge hypothesis to be the sole explanation for the aging effect.                        —P. Weiss

Plans change for NEAR visit to an asteroid

Fragments of asteroids have bombarded Earth ever since the birth of the solar system. Now, an emissary from Earth is about to embark on the first extended visit to an asteroid. Loss of radio contact during a crucial maneuver will delay the mission for at least a month, however.

According to the original plan, on Jan. 10 a spacecraft would have met its intended mate, a near-Earth asteroid—the second largest—known as 433 Eros. Entering orbit about 1,000 kilometers from the rock and eventually coming within a few kilometers of its surface, the Near Earth Asteroid Rendezvous (NEAR) craft would determine the composition, shape, and density of Eros to an accuracy unprecedented for any asteroid. A suite of six instruments is poised to take millions of images and measurements over the asteroid's entire surface.

Late on Dec. 20, during a time when NEAR was to fire its engine and head for Eros, the craft lost contact with Earth. Contact was reestablished a day later, but the earliest that NEAR could now enter orbit around Eros is Feb. 6—if it has enough fuel left to complete the firing maneuver. Alternatively, the craft could swing by Earth for a gravitational kick and attempt a meeting with Eros in 2002. 

 Planetary scientists expect that NEAR, during its year-long mission, will reveal the answer to several riddles. Recent observations have suggested that many asteroids—including 253 Mathilde, briefly visited by NEAR last June (SN: 7/12/97, p. 29)—are not solid objects but porous amalgams of rocky debris, loosely bound by gravity. This year's observations of Eros should determine whether or not this potato-shaped body is a solid chunk of rock.   

In an article recently posted on the Internet, William Bottke of Cornell University and his colleagues argue that Eros is probably a pile of rubble. The researchers note that the asteroid is highly elongated. The team's computer simulations suggest that Eros' orbit once took it close enough to Venus or Earth to experience a gravity effect known as a tidal force, the same force that raises tides on Earth's oceans. The asteroid's rapid spin also suggests that the body once ventured close to Earth or Venus.

A tidal force occurs when a massive body exerts significantly different forces on the near and far sides of an extended object. A solid object can usually withstand tidal forces, but a liquid or a rubble pile would deform under the stress. 

Bottke and his colleagues suggest that this is how Eros got its elongated shape.

Other researchers are more skeptical.  NEAR scientist Joseph Veverka of Cornell suggests past collisions could account for Eros' elongated appearance. Moreover, he suspects Eros is a fragment blasted off a much larger body. A mere rubble pile could not have survived such an impact.    

NEAR scientists say they should have a rough estimate of the asteroid's density shortly after the craft begins orbiting Eros. Moreover, they expect to identify surface minerals by analyzing reflected light. If the overall density is considerably less than that of the surface materials, it's likely that Eros has numerous interior voids between chunks of debris gently stuck together by gravity.

A second puzzle concerns the descendants of Eros and other members of the so-called S class, the most common asteroid type. Researchers have long argued that ordinary chondrites, primitive chunks of solar system material that are the most common meteorites to fall to Earth, are chips off the S-asteroid block.

Although the color and mineral composition of S asteroids are similar to those of ordinary chondrites, the match is not exact. Scientists have proposed that bombardment by space debris has weathered S asteroids, altering their original surface composition, which persists in meteorites. High-resolution spectra of Eros may determine if S asteroids really are primitive and the parents of ordinary chondrites.
        —R. Cowen

Artist's rendition of NEAR craft orbiting Eros.

Douching associated with pregnancy risk

Women who douche frequently—and then become pregnant—appear more likely to have a low-birth-weight baby than women who don't douche, a new study shows.  

Douching is a personal hygiene practice, but its health benefits remain unproved, says study coauthor Kevin Fiscella, a physician at the University of Rochester (N.Y.) School of Medicine.

In fact, some scientists link the practice to a vaginal infection that can arise when natural protective flora are killed off in the vagina (SN: 9/5/98, p. 158). Women with such infections have a higher risk of giving birth prematurely.

Other studies have suggested links between douching and ectopic pregnancy, a dangerous condition in which the fertilized egg implants outside the uterus. Douching may also increase incidence of infertility and of pelvic inflammatory disease, an infection within a woman's reproductive tract. The new study is the first to link douching with low-weight newborns.

Fiscella and his colleagues analyzed data collected from 4,665 women across the United States who had given birth before 1988. About half of the women douched regularly. In the December 1998 Obstetrics & Gynecology, they report that 9.7 percent of the women who douched gave birth to low-birth-weight babies, compared with 5.8 percent of women who didn't douche regularly.

To eliminate factors that might distort the results, the researchers accounted for differences in race, marital status, household income, smoking, alcohol consumption, and other lifestyle factors. Low birth weight was considered to be 5.5 pounds (2.5 kilograms) or less.

Frequency of douching mattered. Women who douched once a week or less were not significantly more likely to have a low-birth-weight baby than those who didn't douche at all. However, the 650 women in the study who douched two or three times a week were 40 percent more likely to deliver low-birth-weight babies than women who didn't douche. The 37 women in the study who douched daily showed 2.5 times the risk of those who didn't douche.

"This is based on statistics that are not perfect but which are the best [available]," says Albert G. Thomas, an obstetric gynecologist at Mt. Sinai Hospital in New York City. As such, the research "is a springboard for further studies." 

Fiscella agrees that it's premature to suggest douching causes low birth weight in babies. "I look at this as an exploratory study," he says.

Some women may be douching early in their pregnancies, especially before they know they are pregnant, Fiscella says. Studies have suggested that bacteria from douching can enter the amniotic sac and affect a pregnancy.

Thomas counsels his patients not to douche. If they must, he suggests they avoid the middle of the menstrual month, a time when foreign bacteria can ascend from the vagina to internal organs. 

The number of women who douche has decreased. A survey in 1995 found that 27 percent of U.S. women age 15 to 44 douched regularly, compared with 37 percent a decade earlier. In the 1995 survey, more than half of black women and 21 percent of white women reported douching.                                    —N. Seppa 

Unknown Plants 

under Our Noses

How much backyard 

botany remains to 

be discovered?

by susan milius

Dedeckera's yellow flowers are hardly inconspicuous, but the plant was not recognized by science until 1976, 

after a California conservation activist collected it. 

If you don't think there could be any new species left to discover in your own neighborhood, California taxonomist Barbara Ertter has a story to tell you.

A botanist she knows from Santa Cruz, Calif., had a soft spot for limestone cliffs. When Dean Taylor was just a sprout of a graduate student in the early 1970s, he'd realized that oddball geology meant oddball plants. He scored one of the first coups of his career finding a population of rare plants on a cliff near Lake Shasta.

Years later, driving along Highway 299 near Redding, Calif., he spotted yet another enticing limestone cliff. When he pulled over, he realized he'd get soaked fording a serious creek on the way to the rocks, so he drove on.  After that, he'd catch sight of the cliff now and again, usually on the homeward leg of a trip when he was not inclined to stop.

Finally, in 1992, he and botanist Glenn Clifton were tooling along 299 with a bit of room in their schedule when the cliff loomed invitingly. They pulled over and discovered that years of drought had solved the problem of fording the creek. They jumped from rock to rock, pushed their way through head-high shrubbery full of poison oak, and came at last to the cliff.

It was a dud, botanically speaking. 

The geology might have been offbeat, but the plants were not. Taylor and Clifton struggled back through the thicket to their car and fell to discussing what the annoying shrubbery was. They collected samples and drove on.

Not long after, Ertter of the Jepson Herbarium at the University of California,  Berkeley got a call. Could she identify a strange shrub with white star-burst flowers?

Thus Ertter, Taylor, and another botanist ended up publishing the formal description of a rose-family species new to science. Their news roused considerable scientific interest  because the shrub, named Neviusia cliftonii, or Shasta snow-wreath, was only the second species in its genus. The first is a rare plant in the southern Appalachians, more than a thousand miles away. Species of the two other closely related genera grow only in Asia. 

Even more intriguing than the distribution of related plants, Ertter says, is the question of how science had missed a shrub that big, growing that abundantly in a habitat so close to a major highway that experienced plant hunters had been traveling for years.

The discovery of the Shasta snow-wreath challenges what Ertter sees as the "common perception that the flora of North America north of Mexico has, with the rare exception, been fully explored, catalogued, and mapped." That attitude is not only wrong, it's harmful, she insists.

Not much research today focuses on the taxonomy and distribution of U.S. and Canadian plants, yet a lot of decisions about what gets paved and what gets saved take into account the flora and fauna known to live there. Mistakes can waste fortunes on protecting a species that's not all that rare or, at the other extreme, can snuff out an irretrievable bit of the planet's natural heritage.

The idea that we pretty much know it all when it comes U.S. and Canadian botany has deep roots. Drawing examples from her state's history, Ertter quotes English plant collector Thomas Bridges, who combed California and sent home batches of specimens for analysis. When he heard that some of his finds were indeed novel plants, one of his letters gets almost giddy with relief: He'd feared that "little or nothing remained to be discovered, and only gleanings were left to those of us of the present day." That was 140 years ago.

Even a renowned 19th-century western U.S. botanist, Henry Nicholas Bolander of the California Geological Survey, estimated that not more than 500 species of flowering plants covered a large swath of the West Coast. With the benefit of hindsight, Ertter remarks that thousands of plants is a more probable count for that area.

Doomsday predictions about the end of discoveries accompany every scholarly catalogue of plants in northern North America, observes Stanley L. Welsh of Brigham Young University in Provo, Utah. "Each major publication on western plants has left the impression that all of the work has been done, that nothing remains to be discovered, that everything worth naming has been named," he says.

Welsh's accomplishments give the remark an ironic edge.  He holds the record, by a broad margin, for describing the most new vascular plants—ferns, conifers, and flowering plants—north of Mexico in the past few decades. Despite others' pronouncements that discovery is dead, he has named 118 plants: 61 distinctive varieties of known species and 57 that rank as new species.

So, have researchers mostly "been there, named that" when it comes to U.S. and Canadian flora? Taylor and Forest Service botanist James R. Shevock don't think so.

In one of the first studies addressing this question, in 1987, they analyzed plant novelties identified in California from 1968 to 1986. Taxonomists averaged about 10 new plants per year, with no trend toward fewer findings. Looking at longer-term rates of discovery, they estimated that at least 300 more treasures grow undiscovered somewhere in the state.

A broader analysis last year startled even its own authors. Ronald L. Hartman and B.E. Nelson of the Rocky Mountain Herbarium at the University of Wyoming in Laramie counted plant novelties recorded for North America north of Mexico between 1975 and 1994. Taxonomists have described around 60 plants each year, reaching a total of 1,197. Hartman says, "I was surprised by the magnitude." 

"Even those of us who have known that there's still stuff out there have been taken aback," Ertter observes. The report inspired her to hazard the guess that perhaps 5 percent of U.S. and Canadian plants remain undescribed or undiscovered. She came up with the number by building on Taylor's extrapolation that California still holds some 300 undescribed taxa. She assumed that the state would continue to represent the same proportion, about one-sixth, of the novelties as it has in the past. 

Looking at plant exploration since 1975, Ertter notes that it hasn't just been a western phenomenon. True, California leads the states as a source of new plants, but Florida ranks number 8. Every contiguous state and Canadian province has supplied at least one floral surprise.

The discoveries in this period range from modest variations on old themes to real eye poppers, she says. Five of the plants are so odd that botanists could find no immediate relatives, and each now has its own genus.

For example, a conservation activist named Mary DeDecker collected a shrubby buckwheat with golden flowers that rated it own genus, now called Dedeckera.  Botanists may have missed the plant because it grows in the desert terrain of California and blooms at an uncomfortable time of year. Decker's specimens bear the collection date July 4.

Cheyenne botanist Robert Dorn discovered another oddball, now in the newly created genus Yermo, while riding his dirt bike along the proposed route of an oil pipeline in Wyoming backcountry. The knee-high, yellow-flowering member of the sunflower family is known only from the population he located.

Retired chemistry teacher Erwin Evert of Park Ridge, Ill., discovered the first plant in genus Shoshonea while he was vacationing in Wyoming. He later identified a patch of the mat-forming member of the parsley family only six miles, as the crow flies, from Cody.

Other plants that had been overlooked although in plain sight strike Ertter as strong evidence that botanists haven't yet found it all. She reels off a number of discoveries from everyday places.

No one had described Calochortus tiburonensis, a member of the lily family, until 1972. It grows only 10 miles from downtown San Francisco.

In 1996, Taylor found another new lily a short distance outside Yosemite National Park, the most visited park in the United States. This showy plant is the first with scented blooms to be found among New World members of the genus Erythronium.

A Lesquerella mustard in Colorado bears the species name vicina, meaning neighborly. James L. Reveal, one of the botanists who discovered it in the early 1990s, chose the name because he found his first specimen in his neighbor's yard in Montrose.

In 1982, a vacant lot at the edge of residential sprawl in Huntsville, Ala., yielded the first collected plant of what is now known as Morefield's leather flower, Clematis morefieldii. Its discoverer, James Morefield, had just started collecting plants. "I had no idea what I was doing," he recalls. When he took his finds to a botanist for help with the identification, Morefield learned that he'd bumbled onto a new species. He was 21 years old at the time.

Ertter adds the whimsical story of a little member of the parsley family in the genus Lomatium. In 1996, California taxonomists had been helping nature photographer Nigel Hancock identify plants in pictures he'd taken around the Lick Observatory on Mount Hamilton. Lincoln Constance, a leading parsley specialist, recognized one as a long-missing candidate for a new species. The records with tantalizing old specimens in two California herbaria did not pinpoint the location, and no one had collected a live specimen in years. Hancock led botanists directly to the little plant among the buildings in the main observatory complex. "The astronomers weren't looking at the plants," Ertter sighs.

Ertter believes that unknown plants will keep turning up. It's the supply of plant collectors, especially academic taxonomists, that she's worried about. She points to the list Hartman and Nelson compiled of the 56 people who described at least six new plants during the past 20 years. Their two largest categories in the list are "Emeritus" and "Deceased." These people  contributed 60 percent of the new plants in the list.

Replacements do not seem to be on the way, Ertter says. She surveyed 56 current faculty members at the western U.S. schools with large herbaria to see what effort was going into western taxonomic novelties. More than half of the botanists had not described a single regional plant, and less than a quarter had described more than one plant. As one respondent explained, "[T]he value of new species' descriptions in terms of professional prestige and satisfaction of university administrators (who control raises and promotions) seems low . . . ." 

North American botany "doesn't get the attention it deserves, and it hasn't for a long time," remarks Reveal, now at the University of Maryland in College Park. He ranks third among recent describers of North American plants, with 45 plants to his credit. 

Taxonomists are now swarming to parts of the world that have barely begun to be described scientifically, especially the great taxonomic candy stores of the tropics, he says. In those places, a researcher has a far better chance of finding something that opens up promising avenues for research.

Hartman, too, sees the field of U.S.-Canadian taxonomy shrinking. He points out that one of the continent's premier herbaria, at the Missouri Botanical Garden, has more than 50 Ph.D. taxonomists, barely five of whom work north of Mexico. "It's lonely out there," he adds, only partly as a joke.

As the academic effort dwindles for North American botany, Ertter says, "somehow, we're expecting it to get done as an avocation." That's only partly a joke. Ask Arnold Tiehm. Botany is what he does on his days off.  

Tiehm works at the 1,000-room Peppermill Hotel Casino in Reno, Nev., lugging baggage and driving a limo to have a stable income. He's the only bellhop in Reno, and probably in the entire world, with a master's degree in botany and credit for finding the first specimens of 19 species—so far. 

His secret? "I don't really look for plants; I look for habitat." For example, he remembers collecting plants from a set of geologically distinctive Nevada hills and turning over an unusual Astragalus to the expert at the New York Botanical Garden.

"Guess what I've got," the expert told Tiehm the next day. "Astragalus tiehmii."

That's only one of the six species named after him. 

It's not clear whether Tiehm is the last of  the old breed of North American plant hunters or the first of a new one.

Despite Tiehm's success finding plants, he considers Ertter's estimate of 1,800 U.S. and Canadian plants remaining to be discovered "too staggering for me."

Reveal also rates Ertter's estimate as "probably high." He sees North American taxonomy as having reached a predictable stage of low interest.  "Several years ago, I stated in print that the botanical frontier in North America north of Mexico ended in 1989. My view has not changed."

Historians of political and social history pronounce a frontier closed, Reveal says, when the population gets dense and institutions mature. American botany has passed the same landmarks. "There are systematic botanists all over the country," though few focus on local species, he says. Moreover, North American botanists no longer have to defer to experts in Europe or even on the East Coast. Instead, scholarly institutions have matured across the continent.

Perhaps most important in defining the end of the frontier, "you can't plan to go find something," Reveal says. When he started collecting, you could. He could be relatively sure of discovering something by visiting geological flukes or familiar sites at unfamiliar seasons. 

"We had a ball," he says. "In September 1963, I  found two dozen species in close to 10 days."

So many people have since collected specimens that predictable finds are no longer possible, he observes. "You now have to be lucky. When the frontier closes, the really good taxonomists leave, and they find the next frontier," he says. 

That's the tropics. Bruce Stein, senior scientist at the Nature Conservancy in Arlington, Va.,  acknowledges the opportunities. "The tropical regions are really where the mother lode lies," he says. The United States has about the same number of known plant species as Ecuador, a nation less than one-thirtieth its size. 

Stein has worked in the Andes and left his own name on new species, so he understands the tropics' botanical allure. Yet he agrees with Ertter about the problem of overlooking local flora. "People are so focused on the tropics that what we're seeing is really a lack of attention to the botany of our backyard," he says.

 He also shares Ertter's concern that the last bits of flora, the ones we're missing, could be the most precious: plants adapted only to small, strange spots, representing a disproportionate share of the continent's biological diversity. Ertter predicts that this 5 percent, when they are found, will need protection and be well worth protecting.
n

The Shasta snow-wreath was growing as roadside shrub near Redding, Calif., when botanists finally focused on it in 1992. Since then, scientists have found more patches, including one beside a popular campground.

This lily with scented blooms grows not far from Yosemite National Park, but it was not noticed by botanists until 1996.

Morefield's leather flower was first identified in 1982, after it was collected in a vacant lot on the edges of Huntsville, Ala.

Biomedicine

Nicotine addiction curbed by new drug

Given nicotine regularly, rats—like humans—can become addicted. A study of 60 such rats shows that an anti-epilepsy drug called gamma vinyl-GABA, or GVG, blocks the craving, scientists led by a team at Brookhaven National Laboratory in Upton, N.Y., report in the January Synapse. A test on baboons unveils similar findings.

When  rats getting 75 milligrams of GVG per kilogram of body weight were given access to a nicotine dispenser in their cages, they tapped the dispenser at their usual rate to satisfy their addiction. Rats getting 90 mg/kg, however, consumed only half as much nicotine. At higher doses, GVG abolished nicotine craving completely. A similar pattern resulted from tests on other rats conditioned to get nicotine from a dispenser in response to specific cues—a model of humans' urge to smoke in certain situations, such as while drinking alcohol or coffee.

The anti-epilepsy drug boosts production of gamma-aminobutyric acid. This brain chemical inhibits release of dopamine, a pleasure-inducing substance. Production of dopamine is triggered by nicotine, cocaine, alcohol, and some other drugs. Indeed, previous studies have indicated that GVG inhibits animals from sensing a reward from these drugs. "It looks like there might be a global, generalizable strategy to treat multiple addictions," says study coauthor Stephen L. Dewey, a neuroanatomist at Brookhaven.

The researchers used positron emission tomography to measure dopamine in the brains of baboons: seven that were undrugged, three that received nicotine only, four that were given GVG only, and six that received both. In the baboons, GVG blocked the dopamine release resulting from nicotine.

From these findings, the researchers estimate that the daily adult human dose of GVG needed for smoking cessation would be 250 to 500 mg, much less than the dose currently given to epilepsy patients to prevent seizures.
—N.S.

Drug dulls shingles, diabetes pain

A drug called gabapentin effectively reduces nerve pain associated with diabetes and shingles, two studies in the Dec. 2, 1998 Journal of the American Medical Association show.

Roughly half of all long-term diabetes patients experience neuropathy, a painful inflammation of nerves. These patients complain of sharp pain, such as pins-and-needles or burning sensations "like an electrical current," says neurologist Miroslav Backonja of the University of Wisconsin-Madison.

Backonja and his colleagues measured gabapentin's effects by testing it in patients whose neuropathy had lasted from 1 to 5 years. The patients kept a daily log using a scale in which 0 represented no pain and 10, severe pain. 

Seventy patients who received the drug for the full 8-week study rated their pain at an average of 6.4 before taking the drug and 3.9 afterward. Another 65 patients who received an inactive substance, or placebo, instead of the drug rated their pain at 6.5 before taking the pill and 5.1 afterward. Neither researchers nor patients knew which pills were placebos.

Meanwhile, a research team led by scientists at the University of California, San Francisco finds that gabapentin also works better than a placebo in counteracting pain from shingles, a viral disease that attacks nerve endings. 

These two trials suggest that gabapentin may prove to be "the drug of first choice" in most cases of shingles and in some cases of diabetic neuropathy, say Phillip A. Low and Rose M. Dotson of the Mayo Clinic in Rochester, Minn., in an editorial accompanying the studies.

Gabapentin is approved by the Food and Drug Administration to control convulsions in epilepsy, but Backonja says some doctors already prescribe it for neuropathy pain. Precisely how it works remains unknown.   
   —N.S.

Chemistry

A new twist on mirror-image molecules

Like hands or ears, many molecules come in two similar but distinct forms that are mirror images. This property, known as chirality, leads to a curious optical effect. Polarized light shone on a solution of one molecular form rotates clockwise; shone on the mirror image, the light will rotate counterclockwise.

Even though scientists have known about this phenomenon for 150 years, only recently have they been able to predict the angle and direction of the rotation for a particular molecule. Now, Rama K. Kondru, Peter Wipf, and David N. Beratan of the University of Pittsburgh have further advanced the understanding of chirality by figuring out a way to calculate how much individual atoms and their electrons within the molecule contribute to the optical rotation. They describe their method in the Dec. 18, 1998 Science. 

The calculations require a lot of computing power, so the researchers limited the molecules they tested to 10 or 12 atoms, says Beratan. Based on electron distributions, they predicted optical rotation for three classes of compounds: oxiranes, simple chiral molecules that are small and rigid; more complex cyclic esters; and linear molecules, specifically fluorohexane. The "most provocative" finding, Beratan says, is that the presence of a twist in a fluorohexane chain, as well as the arrangement of its atoms, appears to influence the light rotation. —C.W.

Metal grains dye fabrics in muted hues

Mere mortals may not be able to afford garments made of spun gold, but a new fabric-dyeing process offers humble folk a less costly alternative. By bonding tiny particles of gold and other metals to cloth fibers, William J. Todd of Louisiana State University in Baton Rouge can tint fabrics with a range of colors.

The hues achieved by this process evoke a misty meadow rather than the shiny lamé costume of a Las Vegas entertainer. Gold grains turn fabric pink or red, and other metals look yellow, green, gray, and tan, Todd says. The nanometer-size particles scatter light in such a way that the material takes on those various colors (SN: 10/3/98, p. 216).

To dye a piece of fabric, Todd soaks the fibers in a solution of metal ions. The ions cluster around the fibers and react to form solid particles that adhere to the threads. Unlike organic dyes, the metal grains don't wash out or fade in the sun, he says.

Although the technique sounds expensive, not much metal is needed to dye fabric. "We work with very dilute solutions that have an ion concentration of about one-hundredth of one percent," Todd says. He estimates that 1 ounce of gold would color about 380 miles of spun viscose yarn. 
—C.W.

Thin probe measures pH of heart

Doctors may soon have a new tool to help them monitor cardiac patients in intensive care. A small pH sensor, developed by a team at the University of North Carolina at Chapel Hill, can be placed on the end of a catheter and threaded through a vein to the heart. There, the probe continuously measures the acidity or alkalinity of heart tissues and blood.

Measuring pH can tell doctors a lot about a patient's condition, says cardiologist Wayne E. Cascio. For example, if not enough oxygen is reaching the heart muscle, lactic acid builds up and lowers the pH. Current probes designed for this purpose "tend to be large and uncomfortable," says Cascio. He and his colleagues describe the sensor in the Dec. 1, 1998 Analytical Chemistry.

The researchers made the sensor by electroplating iridium oxide onto a platinum wire just 1 millimeter in diameter. Sayed A.M. Marzouk, a chemist from Ain Shams University in Cairo and a study coauthor, developed a way to successfully deposit iridium oxide in a pH-sensitive state, a feat that had eluded previous attempts.
 —C.W.

Agents of Cooperation

Orchestrating the actions of 

mobile snippets of smart software

By IVARS PETERSON

No traffic jams. No parking hassles. No jostling crowds. No inattentive, harried sales clerks.

Instead, you get expert help in choosing the perfect gift and finding it at the lowest possible price—all provided in the comfort of your own home.

That's one vision of shopping on the World Wide Web. Indeed, you can already take advantage of services that scour the Web to give you a list of on-line vendors and the prices they charge for a specific product, whether a video game, book, or Beanie Baby.

These services, sometimes called shopbots, automate comparison shopping. They represent a recent commercial application of research on a broad class of computer programs known as intelligent agents.

A shopbot program typically resides at a Web site. It sends out inquiries on behalf of a customer to other Web sites, collects the relevant information, and compiles a report tailored to the customer's requirements.

Other software agents automatically retrieve airline flight information, filter electronic mail to highlight messages important to the user, and alert investors to significant changes in selected stock prices.

It's like having a digital secretary to take care of some of your needs and an electronic adviser to help you make decisions.

There's much more ahead if projects now at the research stage come to fruition.

Vinton G. Cerf of MCI WorldCom predicts that, within 25 years, businesses and consumers will routinely use mobile intelligent agents to perform a wide variety of tasks, often without the users being aware of the agents' activities. These pieces of software would roam the Internet to perform their duties, jumping from computer to computer.

Imagine a seething swarm of billions of such agents, finding and processing information, passing it on to people or other agents, negotiating with each other, and coordinating their activities. They could even alter their behavior as they learn and adapt to the ever changing landscape of cyberspace.

With access to such information resources, financial programs could tell consumers when interest rates have fallen enough to warrant refinancing a home loan. Huge, complex telecommunications networks could monitor, repair, and maintain themselves, becoming largely independent of human supervision.

Getting there, however, won't be easy. It may not even be desirable. Nonetheless, many research groups throughout the world are now exploring the possibilities.

One pioneer in the development of software agents is Pattie Maes of the Media Laboratory at the Massachusetts Institute of Technology.

In the early 1990s, she and her coworkers designed an agent that could learn to sort electronic mail according to priority by analyzing a user's reading habits. It could also figure out how to fulfill common requests, automatically replying when authorized to do so by the user.

Another Maes project, called Firefly, produced an agent that recommended movies, books, and music by quizzing visitors about their personal preferences, then comparing the answers to those of other people with similar tastes.

Allowing agents to act on their own is a key requirement. Maes and her colleagues define an autonomous agent as a "computational system" that can inhabit a complex, constantly changing environment, sense what is going on, and act independently to accomplish a specified set of tasks or achieve certain goals.

The underlying software technology is an offshoot of research in artificial intelligence. A software agent often makes inferences on the basis of a set of rules specifying its actions in a variety of situations.

Nearly a decade ago, Japanese researchers investigated putting together chunks of software that could work together as an autonomous agent. One product of that research was a talking head on a computer screen that could smile, frown, or look perplexed—using the appropriate facial expression as it replied to a spoken question. That effort was viewed as a step toward creating a "computer buddy" who could chat with its owner, joke around, or offer advice on a variety of matters (SN: 10/9/93, p. 229).

It also provided a way to give software agents in a computer environment lifelike representations—or characters—that people would find meaningful or entertaining (SN: 12/19&26/92, p. 440).

In recent years, attention has focused on allowing autonomous agents to learn and modify their own behavior. Such capabilities would make them more versatile and robust, enhancing their value, many researchers contend.

One way to do that is by incorporating artificial neural networks. Each new piece of information that an agent encounters alters its programmed web of linked nodes, making some connections stronger and others weaker. Those changes, in turn, affect the way it processes subsequent data.

Researchers have used neural networks successfully in a wide variety of computer programs, including one that taught itself winning strategies in the game of backgammon by playing thousands of games and learning from the results (SN: 8/2/97, p. 76). Intelligent agents increasingly incorporate that kind of technology.

One capability agents may need to learn early on is how to negotiate.

In booking a hotel room or managing your stock portfolio, your agent may very well run into another agent at the other end of the line operating on behalf of the other party involved in the transaction.

A much higher level of sophistication comes with agents that cooperate, says Katia Sycara of Carnegie Mellon University in Pittsburgh. If their goals aren't compatible, the agents can even antagonize one another.

Sycara and her collaborators have been developing a system that acts as a matchmaker or broker between different types of agents. Called RETSINA, it coordinates intelligent agents that gather, filter, and integrate information on the Internet.

One piece of the work addresses the problem of integrating information coming from diverse sources. In addition, the researchers have developed a language called LARKS that allows agents to communicate with each other—a prerequisite to cooperation and negotiation.

Coordinating the activities of a collection of agents spread across a computer network offers several advantages, says Mark Klein of the Center for Coordination Science at MIT's Sloan School of Management. Efficient coordination would simplify the acquisition of information, improve performance, and make the system more tolerant of component failure, he contends.

Researchers are still striving to find coordination mechanisms that are efficient, reliable, and work with many agents, Klein says. 

So far, agents typically have been confined to a single computer or a limited network of computers all using the same operating system. Installed at a host computer, they perform their duties by sending messages over the Internet and ordering the transfer of information, as needed, from place to place.

Now, researchers are designing agents that can travel around networks of dissimilar computers. Whenever necessary, such a mobile agent sends itself to another computer, where it continues its assigned task. 

Mobile agents have the advantages of reducing communication requirements and operating more flexibly than current agents, Klein says.

A data-processing agent, for example, could move to a computer where the data it needs are stored, sift through the information, and come back with a compact result. That saves having to move the data from computer to computer.

Mobile agents offer an attractive answer for managing commercial telecommunications networks, says Patricia Morreale of the Stevens Institute of Technology in Hoboken, N.J.

Instead of merely sending messages identifying a trouble spot, for example, a network maintenance agent could travel to the computer where the problem appears most severe to get a firsthand look at the situation. It could then respond, perhaps by deploying other specialized agents to do its bidding.

Mobile agents can react much more quickly than their static counterparts in situations where instantaneous action is often required, Morreale remarks. Moreover, because a mobile agent can focus on the trouble spot, the system is much less likely to be swamped by extraneous alarms and messages when an emergency occurs.

Another possibility, say researchers at the Hewlett-Packard Laboratory in Bristol, England, is the use of a swarm of navigation agents to wander telephone networks to find speedy paths for telephone calls from one switching center to another. By leaving a kind of digital "scent" trail, agents following the shortest, quickest paths at any given moment could signal the best available routes for telephone calls.

To enhance their capabilities further, autonomous, mobile agents could be allowed to evolve and develop new behaviors to cope with new situations.

Some researchers, however, are nervous about what might happen when mobile, autonomous intelligent agents begin working together in an open computer network like the Internet, and individual agents evolve into new forms. Agents could become more akin to artificial life than mere pieces of software.

In 1991, Thomas S. Ray, now at the University of Oklahoma in Norman, created an electronic ecosystem he named Tierra (SN: 8/10/91, p. 88). The organisms that populated his world consisted of strings of computer instructions, expressed as ones and zeros. Various rules specified how these strings interact with each other, depending on their places in a computer's memory.

By allowing mutations that modify instruction strings and other types of interactions, Ray found that he could obtain all sorts of surprising behavior, including rampant propagation and diversification among Tierra's digital denizens. 

Intelligent agents have far greater capabilities than Ray's simple automatons though they don't yet mutate and evolve in a Darwinian sense. What might happen in an information-driven, agent-mediated economy is one of the main issues now being studied at the recently formed Institute for Advanced Commerce at the IBM Thomas J. Watson Research Center in Yorktown Heights, N.Y.

Computer simulations of bustling digital marketplaces populated by various types of agents provide insights into the kinds of collective behavior that could emerge.

In one scenario, agents allow vendors to change prices and product offerings in response to demand and the competition much faster than a person ever could. Simulations show that such an economy quickly degenerates into vicious price wars and market crashes, while customers interested in the less popular products are poorly served.

By studying the conditions that lead to undesirable collective behavior, IBM researchers hope to understand better how to prevent these phenomena from occurring in the real world as agents race onto the Internet.

"These insights can then help us design rules of behavior and interaction that we can incorporate into agents and agent markets," says IBM's Jeffrey O. Kephart.

It may be useful, for example, to make agents more aware of the likely outcomes of their decisions and so to instill some common sense. That remains a  tough problem for artificial intelligence researchers, however.

Compared with the intelligent agents being studied at IBM, today's shopbots are decidedly primitive. Extremely myopic, they typically search a limited number of Web sites, sometimes only those of vendors who have paid for the privilege of being included.

You don't get advice on the ideal gift. There's no guarantee that the final list really includes the lowest available price.

That may change very quickly, however. Each week brings new agents onto the scene as one startup company after another tests its wares on the Internet. The fittest survive—at least for a while. 
n

Earth Science

From San Francisco at a meeting of the American Geophysical Union

Sitting right on top of an eruption

Oceanographers have captured the first close-up measurements of a subsea volcanic eruption, thanks to a mixture of careful planning and geologic good luck. Their observations offer new clues into how outpourings of lava create the seafloor and season the oceans with important chemicals.

The eruption started on January 25, 1998, at Axial Seamont, a broad-shouldered mountain 300 kilometers west of Cannon Beach, Ore. Researchers with the National Oceanic and Atmospheric Administration (NOAA) had previously surveyed Axial and set out several instruments there in 1997, hoping to record any unrest. In the late summer of 1998, they returned to examine the seafloor and see if their instruments had survived the 10-day volcanic episode.

Using a robotic sub, the team recovered three of the five equipment moorings attached to the seafloor near the eruption site. One sensor, which gauges water depth, indicated that the crater at the top of the volcano dropped by 3 meters during the episode, says Christopher Fox of NOAA in Newport, Ore. 

Fox suspects that before the eruption, the volcano's summit swelled up as molten rock gathered beneath it. During the eruption, the magma forced its way to the southern flank of the volcano and erupted out that side. The summit then sank like a cooling soufflé.

The NOAA team also recovered two strings of temperature sensors. According to these instruments, which floated above the ocean floor, the water temperature spiked about 3 hours after earthquakes had started rumbling, says Edward T. Baker of NOAA in Seattle. The lag reflects the time it took magma to work its way up to the seafloor and erupt at the surface.

For all their success, the team may have been a little too lucky in choosing sites for their instruments. The sensors were so close to the action that one disappeared without a trace and another became embedded in a lava flow. The NOAA crew tried to extricate the trapped instrument using the robotic submersible, but the gambit failed.  
 —R.M.

Life gets extreme in seafloor chimneys

A set of volcanic chimneys that scientists pulled up from the ocean floor last summer is yielding a rogues' gallery of microbes, including what may be some of the toughest forms of life ever discovered. "There is an abundance of bugs throughout these structures," says biologist Matthew O. Schrenk of the University of Washington in Seattle. "There are some possibly at temperatures higher than we've seen [microbes living at] in the lab."

The chimneys came from a Pacific Ocean site about 200 kilometers north of Axial Seamont on the Juan de Fuca Ridge. The ridge marks where two oceanic plates join. As the plates pull away from each other, liquid rock wells up from Earth's interior to fill the gap, creating new ocean crust.

The chimneys, which resemble stalagmites, form when volcanically heated brines spew out of the ocean floor and instantly deposit a variety of sulfide minerals, such as pyrite. Over the past 2 decades, researchers have found a host of heat-loving microorganisms living on the exterior of these chimneys.

In July 1998, a team from the University of Washington and the American Museum of Natural History in New York City hoisted up four 1.5-meter-tall pieces of sulfide chimneys, each weighing between 500 and 2,000 kilograms. Biologists collected samples from throughout the chimneys. At the center of the structures, water temperatures can reach more than 350°C.

Schrenk and his colleagues cultured microbes from most parts of the chimneys. "They're living quite close to the central conduit, maybe at temperatures of 200°C or more," he says. The team plans to analyze minerals from the chimneys to better estimate temperatures and will try to grow the organisms at high temperatures. The existing record for life in the laboratory is 113°C. —R.M.

Food Science

Green tea belittles cancer

Nutritionists have been touting green tea's anticancer benefits for years. Studies have shown that people who drink it tend to develop fewer cancers and that animals administered the brew derive similar benefits (SN: 8/31/91, p. 133). How this tea works its magic, however, has remained an open question.

Researchers at Purdue University in West Lafayette, Ind., now think they've stumbled upon at least part of the answer. 

Green tea contains a potent antioxidant with the unwieldy name of epigallocatechin gallate, or EGCg. Biochemist D. James Morré and his colleagues find that this compound shuts down quinol-oxidase, an enzyme that cancer cells need to divide and reproduce. While normal cells also rely on this enzyme to grow and proliferate, EGCg's enzyme-inhibiting effect appears to be restricted to tumor cells. 

The tea constituent seems to thwart a cancer by halting the enlargement of its cells—something that "is clearly not an antioxidant function," Morré notes. Many cancer-fighting nutrients studied so far have proved capable of disabling oxidants. In the test tube, when EGCg-stunted cells fail to reach a critical size needed to divide, they succumb to a programmed cell death. Ordinarily, tumor cells live indefinitely.

But what about black tea, the brew consumed by about 80 percent of tea drinkers around the world? It also contains EGCg, though in far smaller concentrations than green tea. Both teas are prepared from leaves of the same plant. Morré suspects that black tea's paucity of EGCg explains why it's only one-tenth to one-hundredth as potent as green tea at inhibiting the quinol-oxidase reaction in test-tube-grown cancer cells.

However, "there's no reason why you shouldn't derive some benefit from drinking black tea"—especially if it's sipped regularly through the day to ensure that at least a little EGCg is usually present in the body, concludes Morré, himself a heavy consumer of this more popular brew.

He and Dorothy M. Morré reported their team's findings in San Francisco last month at the American Society for Cell Biology annual meeting.    
—J.R.

Soy compounds help preserve bone

Soy protein may have benefits that extend beyond those already known—reducing a person's risk of heart disease and of breast cancer. A pair of animal studies now suggests that soy also helps prevent the bone loss that can lead to osteoporosis and fractures in the elderly.

After menopause, women produce less estrogen, a hormone that helps keep bones strong. To simulate menopause in rodents, Bahram H. Arjmandi of Oklahoma State University in Stillwater and his colleagues removed the ovaries of female rats. They then fed the animals diets rich in a protein from milk or soy.

Arjmandi's team found that accelerated bone turnover—breakdown and reformation—followed the simulated menopause. However, only among animals on the soy diets did the rate of bone formation exceed the rate of breakdown. 

In a 9-week feeding trial, this net increase in the production of bone was small, the group reports in the December 1998 supplement of the American Journal of Clinical Nutrition. This suggests, the researchers say, "that for soy protein to reverse bone loss, long-term consumption may be necessary."

Findings from a 5-week feeding study, also reported in the issue, indicate that estrogenlike compounds in soy—principally the isoflavones daidzein and genistein (SN: 5/30/98, p. 348)—"are responsible for its bone-sparing effects." How the compounds spur bone growth remains unclear, Arjmandi's team adds.

The researchers say their data indicate that soy probably won't make a good substitute for estrogen-replacement therapy for bone protection, though it may offer a good adjunct.     —J.R.

