books

Ariadne’s Clue: A Guide to the Symbols of Humankind—Anthony Stevens. This psychiatrist  seeks to explain the “evolution and psychology of symbolism” based on a Jungian worldview. Stevens begins by considering how symbols are brought into being and why humans seek them out. In the second half of the book, he follows with a “thesaurus” of symbols organized by topic: The Physical Environment; Culture and Psyche; People, Animals, and Plants; and The Body. The variety of interpretations across time and cultures ultimately reveals psychological roots. Originally published in Great Britain in 1998. Princeton U Pr, 1999, 464 p., illus., hardcover, $29.95. 

Cradle of Life: The Discovery of Earth’s Earliest Fossils—J. William Schopf. Six years ago, when Schopf identified the first Precambrian fossils, his field expanded by about 3 billion years. Up until then, paleontologists were stuck in the 550 million years of the Phanerozoic periods, representing about 15 percent of life’s history. Schopf chronicles his detection of microorganisms 3.5 billion years in age and the subsequent effort to use the find to comprehend the origins of life. Ample background and his autobiographical perspective together familiarize readers with cutting-edge paleontology and theories on the origin and evolution of life from microbial life forms. Princeton U Pr, 1999, 367 p., b&w photos/illus., hardcover, $29.95. 

Greenhouse: The 200-Year History of Global Warming—Gale E. Christianson. Jean-Baptiste-Joseph Fourier hypothesized in the early 1800s that Earth’s  atmosphere acts as a “bell jar,” absorbing the sun’s warmth and reradiating it downward to the surface. Christianson, a historian, begins with Fourier and then summarizes events that possibly encouraged Earth’s warming. He blends the scientific principles of global warming with stories of the onslaught of the industrial revolution and accounts of influential figures. A recap of last year’s international conference on global warming at Kyoto updates the subject. Walker, 1999, 305 p., illus., hardcover, $25.00.

The International Encyclopedia of Science and Technology—Steve Luck, ed. Concise, easy definitions of common terminology and concepts applicable to both the physical and biological sciences entail more than 6,500 total entries. The book is loaded with illustrations that help explain difficult scientific concepts. Cross-references complete the picture. A 12,000-year chronology concludes the volume along with conversion tables and charts on taxonomy, rock types, largest islands, etc. OUP, 1999, 471 p., color illus/b&w photos, hardcover, $49.95.

The Meme Machine—Susan Blackmore. Memes refers to anything that is learnt—be it skills, habits, theories, songs, or stories—through imitation. Blackmore applies memetics to the advancement of culture, language, and even the “design of our minds.” Fundamentally, she posits that it is our ability to imitate that differentiates us from other animals. The progression of memes can be likened to natural selection. Blackmore asserts that in this way memes are like genes. In a memetic style of reasoning, she considers why we talk so much, why we are attracted to our mates, and why our brains are so big. In conclusion, she applies memetics to one of the deepest question of all: What is self? OUP, 1999, 264 p., hardcover, $25.00. 

Servants of Nature: A History of Scientific Institutions, Enterprises, and Sensibilities—Lewis Pyenson and Susan Sheets-Pyenson. This sweeping history encompasses the scientific pursuits of societies from antiquity to the present day. Surveys of a broad assortment of facilities of higher learning and of exploration techniques from around the world link the scientific method with differing cultures. Scientific goals have blended with industrial and military goals over time, the author demonstrates. Norton, 1999, 496 p., b&w plates, hardcover, $32.50. 

Tough Plants for Tough Places—Gary Vergine and Michael Jefferson-Brown. Some gardeners may be challenged by a giant shade tree that darkens underlying plants. Others may be vexed by arid conditions that fry vegetables and perennials. Both cases and more are addressed here, as the authors help readers match plants to particularly harsh conditions. Garden tips and plans round out the volume. Written by British authors, the text reflects their native climate. Originally published in hardcover in 1997. Contemporary Bks, 1999, 256 p., color photos, paperback, $22.95. 

Understanding Diabetes and Understanding Prostate Disease: What It Is How to Treat It How to Cope With It—Charles B. Inlander and Janet Worsley Norwood. These books are produced by 

the nonprofit consumer-advocacy group—the People’s Medical Society. For the benefit of those seeking straightforward yet informed data about two exceedingly common conditions, these references define all aspects of the problems and their associated symptoms. Details involving treatment, complementary therapies, and preventative measures clearly outline options for people affected by the two diseases. Both books Macmillan, 1999, 214/242 p., paperback, $14.95 each. 

letters

Was it the weight?

I found “Why cutting fats may harm the heart” (SN: 3/20/99, p. 181) very interesting, if perplexing. I wonder about what effect the shortness of the experimental trials—as little as 10 days—may have had. Also, no mention is made of any change in weight, even for those on the diet providing only 10 percent of calories from fat. Perhaps the observed changes in blood lipids were due to the (unobserved) fact that the subjects were losing weight on these diets and that their levels would have returned to something more normal (if not necessarily more healthy) once their weights stabilized?

Bob Rogers

Boston, Mass.

Researcher Ronald Krauss says his team tried to keep the participants’ weight steady throughout  the trials. And while the researchers would have liked to run the 10 percent­fat trial longer, they found they couldn’t. “It was simply too extreme [and unpalatable] a diet for these people to maintain any longer,” says Krauss.
—J. Raloff

Count off

I believe that an important reason that so many people fail to respond to the census surveys (“Census sampling confusion,” SN: 3/6/99, p. 152) is that the survey has been expanded beyond a simple “count.” In the government’s increasing quest for information on its citizens, there is a major resis-tance on our part to disclose much of this information. There is resistance to invasion of privacy. Care should be taken to restrict the information gathering to the core of what is required constitutionally.

Del Dietrich

Campbell, Calif.

The article makes one thing perfectly clear: While most agencies are struggling to do more with less, the Census Bureau has a long history of doing less with more. In 1790, each of the 650 census counters counted about 6,000 citizens. In 1890, each of the 47,000 counters only counted about 1,300 citizens. In 1990, with all the high technology tools available to them, each member of the 

army of 510,000 counters counted less than 

500 citizens.

This is of course good news, because it shows that the Census Bureau is on course toward resolving the problem about using statistical sampling. At this rate, in the year 2340, there will be one census counter for every citizen.

James I. Mangi

Falls Church, Va.

The difference between direct enumeration yielding 248.7 million and the “other surveys and analyses” indicating 253 million is only 1.7 percent. Suggesting that those missing are “mostly” children, racial and ethnic minorities, and the poor sounds to me like the well-used strategy for getting media and political attention by interested bureaucracies.

Has it ever occurred to anyone that the federal government documents the existence of each and every citizen of this country every April 15? Those who don’t file a tax return are listed as someone else’s dependent. Add a few lines to the decade tax return, and the census is accomplished with one less bureaucracy.

Thomas P. Becker

Kenosha, Wis.

Oklahoma Tornado Sets Wind Record

Tornado-chasing scientists in Oklahoma last week measured wind speeds of 318 miles per hour, the highest ever documented on Earth. These radar observations, which still must be verified, also captured the birth of a tornado and will help researchers unravel the conditions that spawn such killer storms.

“It’s really fascinating watching this tornado come together. That was the first time we were positioned so well with the radar to get these data,” says Joshua Wurman, an atmospheric scientist at the University of Oklahoma in Norman. Wurman and his team used two Doppler radars mounted on separate trucks to study the tornadoes that ravaged the Oklahoma City area on May 3.

The Doppler radars, cousins of police radar guns, gauge wind speed by shooting pulses of microwaves that reflect off rain, dust, and other objects in the air (SN: 6/22/96, p. 388). The new wind speed measurement by one of Wurman’s radars shatters the previous record of 286 mph, taken during a 1991 tornado by atmo-spheric scientist Howard B. Bluestein of the University of Oklahoma. He had used a more primitive Doppler radar. 

“If this measurement holds up, it will be a remarkable thing,” says Joseph H. Golden, a research meteorologist with the National Oceanic and Atmospheric Administration in Silver Spring, Md. He cautions, though, that “everybody has to be careful until people have a chance to sift through these data.”

The Doppler radars measure winds more than 65 feet above the ground, making it difficult to compare these data with the Fujita scale, used to assess tornado damage to houses and other objects on the ground, says Wurman. The strongest documented tornadoes, designated F-5, carry frame houses considerable distances, send automobiles flying, and strip the bark off trees. 

The late Tetsuya Theodore Fujita, who designed the scale, estimated that F-5 tornadoes have wind speeds of 261 to 318 mph just above the surface. Meteorologists, however, consider these numbers only rough guides. “The F scale has never been well calibrated, particularly at the F-4 and F-5 damage categories,” says Golden.

Last week’s record winds will help scientists probe the speed limits of the atmosphere, where friction and other forces put the brakes on flowing air, says Wurman. “There have always been questions about how high wind speeds could get.”

Before recording the top wind speed, Wurman’s team captured the birth of this violent tornado, which eventually passed through Oklahoma City. The researchers observed the storm for 8 minutes before the tornado’s birth and then documented the first 6 minutes of its life.

Tornadoes develop when winds high above the ground flow at a different speed than winds near the surface, causing the air to roll along a horizontal axis, like the wheels of a car. If a thunderstorm is brewing at the same time, updrafts and downdrafts can tilt the rolling winds so that they spin around a vertical axis, setting a broad region of the storm slowly rotating. Meteorologists call such a storm a mesocyclone. 

“What’s not well understood is how the mesocyclone then spawns a tornado,” says Wurman. 

The data collected last week are expected to shed some light on that process and others, as different teams analyze their 

gigabytes of measurements. Bluestein and his coworkers studied some of the same Oklahoma storms  using a Doppler radar with much higher resolution, designed by Andrew L. Pazmany of the University of Massachusetts at Amherst. “These are the highest-resolution images anyone’s ever gotten inside a tornado,” says Bluestein. 


—R. Monastersky 

Doppler radar picture of one of the Oklahoma tornadoes on May 3.

Depression, sadness yield brain link

Major depression includes not only feelings of intense sadness and despair but also a wandering, indecisive train of thought. Distinct brain areas involved in emotion and attention together foster both depression and ordinary bouts of sadness, according to a new study.

Specific changes in these neural regions accompany recovery from major depression, whether achieved with an antidepressant drug or placebo pills, says a team of neuroscientists led by Helen S. Mayberg of the Rotman Research Institute in Toronto.

“The negative influence of depressed mood on attention is probably due to functional connections between these two brain regions,” Mayberg says. “Successful treatment, including placebo use, alters those connections.”

Mayberg’s group first took positron emission tomography (PET) scans of eight women resting and after recalling a sad personal experience. The PET scans measured blood-flow changes in their brains, an indirect sign of boosts or drops in brain-cell activity. None of the women or their family members had been diagnosed with mood disorders.

In a second trial, the researchers took PET scans of eight men before and after successful treatment for major depression. Over 6 weeks, four men had improved after taking the antidepressant drug fluoxetine (Prozac); the rest had rallied in response to pills that they thought might be antidepressants but that contained no active ingredients.

When the women recalled sad experiences, blood-flow surged in a pair of the inner brain structures that regulate emotional responses and declined in two parts of the brain’s outer layer previously linked to attention, the team reports in the May American Journal of Psychiatry. The men who had recovered from depression showed unusually high activity in the two attention areas and low activity in the emotion areas. 

Before recovery, however, the depressed men had exhibited marked overactivity in only one of the two emotion-related areas characteristic of brief sadness in the women. Further research will examine more closely the processes that occur during depression, Mayberg says.

The findings suggest that a brain circuit incorporating emotion and attention “offers a plausible converging point” for antidepressant effects of drugs and psychotherapy, remark psychiatrist Charles B. Nemeroff of Emory University School of Medicine in Atlanta and his coworkers in an accompanying editorial.

Researchers haven’t yet explored brain function in the substantial minority of depressed people who don’t benefit from treatment, Mayberg adds.—B. Bower

Eta Carinae’s star turn puzzles astronomers

Tempestuous as a diva and just as unpredictable, the massive star Eta Carinae is stunning astronomers with its brightest performance in over a century. Observations taken with the Hubble Space Telescope between December 1997 and this February reveal that the star had more than doubled its brightness and that the light emitted by the billowing gas and dust immediately surrounding it had tripled its intensity.

“This is the largest and most rapid brightening of Eta Carinae in the past 50 years, and the object is now brighter than at any time in the past 130 years,” elated researchers reported in an April 19 circular of the International Astronomical Union. This week, the team, which includes Kris Davidson of the University of Minnesota in Minneapolis and Theodore R. Gull of NASA’s Goddard Space Flight Center in Greenbelt, Md., described their latest analyses to Science News.

The recent activity might be a prelude for the kind of light show that made Eta Carinae famous 150 years ago. Visible to the naked eye, it resides 7,500 light-years from Earth in the constellation Carina. In the 1840s, Eta Carinae hurled into space two ballooning gas clouds, ejecting as much mass as would be found in three suns and temporarily becoming the second brightest star in the sky. It underwent a smaller burst 50 years later, and in late 1997 showed an unprecedented upswing in the intensity of X rays it emits (SN: 2/7/98, p. 88). But after making a spectacle of itself, Eta Carinae seemed to be settling down. 

“When there is an eruption, it stabilizes the star for a long time afterward,” Davidson says. He would have expected another outburst in 2200 or 2300. “It looks like it’s throwing all the hand-waving theories out the window,” he notes.

Gull suspects that in addition to an increase in the star’s luminosity, some of the recent brightening may be due to the clearing of its dust veil, which would allow more starlight to emerge. Increased ionizing radiation from the star may cause some of the surrounding dust to evaporate, he says. Davidson cautions, however, that it’s unlikely dust could vanish so rapidly. 

Several astronomers, including Elisha Polomski of the University of Florida in Gainesville, have confirmed the Hubble observations. Using a 4-meter telescope at the Cerro Tololo Inter-American Observatory in La Serena, Chile, Polomski and her colleagues have found that since 1997, the amount of mid-infrared radiation emitted by dust surrounding the star has doubled.  

“If the only evidence were in the Hubble Space Telescope data, I’d be really nervous about its reality,” says Davidson. But at this point, “the only way all this stuff could be a mistake is if everyone concerned . . . has simultaneously erred in the same direction.”   —R. Cowen

Eta Carinae, as seen by Hubble’s imaging spectrograph in February.

Recent data show that Eta Carinae has dramatically brightened since 1997.

Dioxin confirmed as a human carcinogen

Nearly everyone in the world carries traces of dioxin. Some chemical-plant workers, however, have carried 1,000 times as much dioxin as other people. Such high exposures to dioxin in the workplace pose a cancer risk, a new federal analysis concludes. 

Researchers at the National Institute for Occupational Safety and Health (NIOSH) in Cincinnati studied 5,132 chemical workers from 12 U.S. facilities. All these plants have produced chemicals contaminated with TCDD, the most potent dioxin. 

People who sustained high exposures over the years were 1.6 times as likely to die of cancer as coworkers with low exposures, the new study finds. In fact, the high-risk workers had exposures “similar to the [dioxin] levels used in animal studies,” report epidemiologist Kyle Steenland and his NIOSH coworkers in the May 5 Journal of the National Cancer Institute.

Although the team found signs of excess cancers among these workers almost a decade ago, at that time the researchers were unable to correlate dioxin dose with disease. They recently completed exposure estimates for 70 percent of the workers by considering each person’s specific job, how long he or she was exposed, and in what plant the person worked. 

What the new calculations indicate, Steenland told Science News, “is that there is a dose response—we see a trend of more disease with more exposure.” Such a relationship, he explains, “increases our confidence that the observed association is real.”

While an excess cancer risk was apparent only among the most highly exposed workers in this study, Steenland says this does not prove that there is no risk for people with low exposures.

In their work 10 years ago, the NIOSH scientists sampled blood from 250 of the chemical-plant workers. Knowing how long dioxin tends to stay in the body and when each worker’s occupational exposure started and ended, “we were able to back-extrapolate what their [workplace] dioxin levels would have been,” Steenland says. 

Whereas blood concentrations of dioxin in the general population are typically just 6 to 8 parts per trillion, the NIOSH assays retrospectively calculated an average of about 2,000 ppt in the 250 workers’ serum during their job exposure.

The most heavily exposed chemical-plant workers in the new study may have had substantially higher concentrations, Steenland notes. The scientists haven’t calculated blood-dioxin concentrations for the larger group. 

On the basis of earlier NIOSH analysis of chemical-plant workers and studies of a few other populations receiving heavy exposures (SN: 9/4/93, p. 149), the International Agency for Research on Cancer (IARC) in Lyon, France, designated dioxin a human carcinogen 

2 years ago. Steenland says that the new analysis of U.S. workers suggests that IARC made a good call.

In an editorial accompanying the latest NIOSH findings, Robert N. Hoover of the National Cancer Institute in Bethesda, Md., agrees that “TCDD should be considered a human carcinogen.” He also concurs with Steenland that it’s difficult to determine whether dioxin exposures typical of the general population increase cancer risks, especially since there are almost no unexposed groups. 

Ordinarily, to learn more about low-dose risks, he notes, scientists would call for further research on people with high exposure to the chemical. Such research “is unlikely,” Hoover says. Virtually all the populations that had been heavily exposed “have been studied, and fortunately, high-level exposures no longer occur,” he adds. Indeed, people’s average blood concentrations of dioxin have fallen to a quarter of what they were 25 years ago. 
 —J. Raloff 

Silver-spoon genes found for queen bees

For the first time, scientists have identified some of the genes that switch on during the mysterious process that can turn genetically identical honeybees into either queens or commoners.

Just 48 hours after hatching, future queens and workers differ in the activity of seven genes, report Jay D. Evans of the Department of Agriculture’s Bee Research Laboratory in Beltsville, Md., and Diana E. Wheeler of the University of Arizona in Tucson. In the May 11 Proceedings of the National Academy of Sciences, they describe five genes more active in workers and two genes more active in royalty. 

 “People think of the worker as a cut-down version of the queen,” Wheeler  says. “Maybe the queen is just a cut-down version of a worker.”

At first, a honeybee can be whatever her sisters want her to be. For 24 hours, all hatchlings dine on royal jelly that nursemaids regurgitate. The milky slurry contains nectar, pollen, and bee secretions.

After that period, the bees that tend the youngsters sometimes single out a few for royal treatment, enlarging their cells and continuing to feed them royal jelly. These larvae grow into large adults with  functional sex organs.

The nursemaids, however, leave most larvae in small cells and feed them worker jelly, a formula of nectar, pollen, and different secretions. By 48 hours after hatching, a larva can no longer switch to the royal fast track. Instead, she grows up with withered ovaries but greater visual acuity and more capacity for learning. 

Earlier research showed that nursery differences affect gene activity, but scientists couldn’t identify the specific genes. After Russian scientists in 1996 described an analytical technique called suppressive subtraction, “we pounced on a way that finally worked,” Evans relates. He and Wheeler are the first to apply the method to honeybees.

The researchers started with larvae just 48 hours after they hatched. From future workers, Evans collected messenger RNA, molecules produced by active genes to instruct the protein-making machinery. From that RNA, he made complementary single strands of DNA. 

To find worker genes, he added an identifying snippet of DNA to these DNA strands. He then flooded pools of the tagged strands with single strands of DNA made from queen messenger RNA. 

At this genetic sock hop, strands from genes active only in the workers failed to find a partner from genes active in the queen. Genes that were much more active in workers than in queens left some wallflower strands, too. After several such mixings, Evans sequenced the tagged leftovers. He then repeated the process but tagged queen instead of worker DNA. Finally, he looked for resemblances between the bee genes identified and known genetic sequences.

A bee gene active in only worker larvae resembles the DNA for a fatty acid­binding protein. This strikes H. Frederik Nij-hout of Duke University in Durham, N.C., as the most exciting find. He speculates that it might bind to the much-studied juvenile hormone considered key in controlling the queen-worker split.

“What the hormone is doing we have no idea,” Nijhout says. Evans and Wheeler’s work “gives us hope that we’ll in fact find the answer, and it gives us the technique with which to do it.” 
—S. Milius

Big cells hold hatchlings on the royalty track, which includes special food.

Therapy pits useful gene against tumor

In about half of lung cancer cases, a gene called p53 has mutated and thus fails to encode a protein that oversees programmed cell death. In the absence of this protein, which helps curb the growth of damaged or abnormal cells, cancer can gain a foothold. Replacing such defective p53 genes with fresh ones has shown promise against a variety of cancers in animal experiments and studies of a few patients (SN: 8/31/96, p. 134).

 Scientists now report further progress in such localized gene therapy. By enlisting a virus to deliver p53 to tumor sites in 28 people with lung cancer, they temporarily stabilized or reversed the course of the cancer in more than half the patients. The findings appear in the May 5 Journal of the National Cancer Institute.

The patients, average age 65, had lung cancer that was either inoperable or was no longer responding to radiation treatment or chemotherapy. The researchers injected the tumors with an adenovirus engineered to contain p53 genes. The virus was also modified to prevent it from replicating and thus causing the upper respiratory infection that it might otherwise bring about.

During the 6-month treatment period, patients received one to six monthly injections of the modified virus. The researchers delivered a range of doses—from 1 million to 100 billion viral units—to gauge any toxicity of the treatment.

Three of the 28 patients died of cancer before doctors could make a 1-month 

follow-up examination. Among the 25 others, tumors shrank in 2 patients, stabilized in 16, and continued to grow in the other 7.

The dose of virus mattered. Cancer progressed unabated in three of five patients who received injections of 10 million or fewer viral units. In contrast, only 4 of 20 patients getting a larger dose experienced cancer growth.

Biopsies of patients’ tumors revealed that the injected p53 was active. The rate of programmed cell death, or apoptosis, had at least doubled in response to the gene therapy, adds study coauthor Jack A. Roth, a surgeon at the University of Texas M.D. Anderson Cancer Center in Houston.

One 72-year-old woman made a striking, although brief, turnaround. After radiation therapy had failed to knock out her cancer in 1994, doctors tried chemotherapy in 1996, also to no avail. She received six large doses of p53, the last in June 1997, which shrank her tumor by more than half. A checkup in March 1998 showed no active cancer, but she has since died. 

A 70-year-old woman previously treated with drugs, radiation, and lasers—to clear a tumor that was blocking one bronchial tube—also responded well to the gene therapy. The injections cleared the tube and restored air flow. However, after the p53 treatments ended, her cancer returned and she died.

Only one patient survives from the group, a person in whom the p53 treatment had stabilized the cancer. 

Lung cancer patients with inoperable, untreatable tumors typically have less than a 10 percent chance of living a year. 

The study shows that p53 is “a viable target” for a genetic approach to cancer treatment, says Nick R. Lemoine, a molecular oncologist at Hammersmith Hospital in London.

The scientists “should be congratulated on their efforts,” says Ralph R.  Weichselbaum, a radiation oncologist at the University of Chicago. However, he adds, “this gene therapy would probably work better with radiation or chemotherapy. I’m a little skeptical that it’s going to work as a strategy by itself.”

Roth agrees. “It’s been the history of oncology that you see some of the greatest effects with combined-modality treatments,” he says.               —N. Seppa

Student standouts tackle ills, theorems

Studies of a cell-killing weapon that oozes out of tumors and of a way to foil the AIDS virus won two of the three top awards at the 1999 Intel International Science and Engineering Fair. A project by a young mathematician who proved five theorems also garnered highest honors. 

“I’ve known many people who died of cancer, so I wondered why our bodies can’t fight against cancer,” says Nisha Nagarkatti, 17, of Blacksburg, Va., explaining why she pursued her cancer research. The work has now netted her a $40,000, 4-year college scholarship. 

Also receiving $40,000 scholarships are Feng Zhang, 17, of Des Moines, Iowa, for his AIDS-related investigation and Jennifer Pelka, 16, of Orlando, Fla., for her mathematics project, which is relevant to deciphering the human genome. In all, 753 projects won shares of the more than $2 million in travel, scholarships, and cash awards. 

This year’s fair attracted 1,179 9th-to-12th-grade winners of regional competitions in about 40 nations. The contest ran May 2­8 in Philadelphia, the scene of the first such fair 50 years ago. Only 30 students competed in 1949. 

Increasing global communication among students through the Internet may help explain the fair’s growing international popularity and rising level of project sophistication, says Eugene S. Meieran, a contest judge and scientist at Intel Corp. in Chandler, Ariz. Intel is the major funder of the fair, which is coordinated by Science Service, publisher of Science News. 

Besides immersing themselves in serious science and rubbing elbows with 

Nobel laureates, contestants socialized, played computer games, and scarfed down a 215-foot-long dessert—billed as the world’s largest strawberry shortcake—honoring the fair’s 50th birthday. 

A second chance to hobnob with Nobel laureates awaits Nagarkatti and James Lawler, 16, of Greenwich, Conn. They were awarded trips to the Nobel ceremony in Stockholm this December. Lawler studied heat-generating reactions of gases. He had won a $40,000 scholarship in the 1998 fair (SN: 5/23/98, p. 327).

Other students destined to travel include Nicole Young of Palm Bay, Fla., and Summer Acevedo of Grant, Fla., whose project on cancer diagnosis won them a trip to the European Union Contest for Young Scientists in Greece. Bound for Brazil are John Keefner of Black Hawk, S.D., and Mark Hanhardt of Sturgis, S.D., who jointly studied superconductors and will visit the International Fair in South America.

Judges also awarded 14 best-of-category honors, worth $5,000 each, to the top winners of $3,000 first-place prizes. In behavioral and social sciences, the accolades went to Derek Zanutto of Fresno, Calif., for a study of a chemical’s effect on planarian behavior. In biochemistry, Zhang won for his AIDS-related research; in botany, John Korman of Greer, S.C., for a plant-tumor investigation; in chemistry, Lawler; in computer science, Gabor Bernath of Budapest, for devising a three-dimensional scanner; in Earth and space sciences, Jay Michaels of Cocoa, Fla., for a study of rotating winds linked to severe weather; in engineering, Jonathan Condit of Lake Charles, La., for a low-cost device to detect irregular atrial rhythm; and in environmental sciences, Sirisha Kalicheti of Chantilly, Va., for examining metal-ion contamination in fish.

Other best-of-category winners were, in gerontology, Eric Stern of Great Neck, N.Y., for Alzheimer’s disease research; in mathematics, Matthew Ong of Cheyenne, Wyo., for work on group theory; in medicine and health, Kapualokelanipomaika’I Katherine Medeiros of Honolulu for exploring a possible anti- cancer agent in papaya seeds; in microbiology, Jeremy Farris of Bonaire, Ga., for research on biological control of the kudzu vine; in physics, Han-Chih Chang of Chang-Hwa City, Taiwan, for a study of magnetic fluids; in zoology, AmyLyn Woolley of Bend, Ore., for shrimp research; and for a team project, Young and Acevedo.
—P. Weiss 

Once over lightly with chemical microscope

Like a record needle, the sharp probe of an atomic force microscope (AFM) scans the surface of a material, tracing out the hills and valleys of the molecular landscape. Now, a microscope developed by researchers in Germany takes the method one step further by mapping the chemical, as well as the topographical, features of a material.

The technique marries an AFM with infrared spectroscopy, says Fritz Keilmann of the Max Planck Institute for Biochemistry in Martinsreid. He and his coworker Bernhard Knoll shine infrared light of a single wavelength on an AFM probe tip as it moves. Different molecules scatter the light in characteristic patterns, which are affected by the tip.

By detecting the scattered photons, the researchers mapped out the two polymers or two elements making up each test surface. Meanwhile, the AFM tip recorded topography in the standard way. Keilmann and Knoll describe their new method in the May 13 Nature. 

The technique brings scientists closer to being able to identify unknown molecules simply by passing a tiny probe over them. Such probes could be used to explore the proteins on cell membranes or to monitor the quality of computer chips—”every problem you can apply regular microscopy to and then some,” says Lori S. Goldner of the National Institute of Standards and Technology in Gaithersburg, Md.

To make a chemical microscope that could differentiate among a wide variety of compounds, scientists would need to shine a range of infrared wavelengths on each bit of the sample, Keilmann says. In the current study, he and Knoll only used two different wavelengths.

The new device grows out of a method known as near-field scanning optical microscopy (NSOM), which is widely used for imaging. NSOM has advantages over electron microscopes, which require difficult sample preparation and must operate at low pressures, says Goldner (SN: 10/24/98, 

p. 268). Until now, NSOM using infrared light, could not image objects smaller than about 1 micrometer. 

Keilmann’s technique is “very impressive,” Goldner says. “This is the first convincing evidence that you can do chemical mapping with a scattering probe at 30-nanometer resolution.”
—C. Wu

An image from an atomic force microscope (left) shows the topography of a material containing polystyrene (PS) embedded in polymethylmethacrylate (PMMA). When illuminated with 9.7-micrometer-wavelength infrared light, PS absorbs more light than PMMA and therefore appears as a dark patch (middle). At 10.2 mm (right), PMMA absorbs more light, so the contrast is reversed. 

Battle of the Sexes

Mouse studies shed light on whether

maternal and paternal genes wage war

By JOHN TRAVIS

Even if your mother and father had the best of marriages, they likely argued at times over how to raise you. It’s natural for parents to disagree about what’s best for their kids. What is surprising, however, is that this parental conflict may have existed on a genetic level even before your birth. Moreover, while you were in her womb, your mom—and Science News sincerely hopes this doesn’t make you regret sending that Mother’s Day card last week—may not have been concerned only about you but also about herself and the children she might have after you.

Such startling conclusions emerge from the struggle to explain the genetic oddity known as imprinting, in which the parental origin of a gene determines whether or not it functions (SN: 5/20/89, p. 312). Although imprinting affects relatively few genes, it flies in the face of the laws of Mendelian inheritance, which hold that a child inherits two active copies of a gene, one from each parent. 

“Having two copies of each gene is 

to a large extent a good backup,” notes Laurence D. Hurst of the University of Bath in England.

Imprinting, however, silences one of the parental copies of a few important genes. As a result, the only working copy of an imprinted gene comes from either the father or the mother. This, it seems, would tend to make an organism more vulnerable. “Now, you just need one mutation and you’re a goner,” says Hurst.

Imprinting therefore offers a formidable challenge for evolutionary biologists such as Hurst. They must account for the  shedding of this genetic safety net. “Here, we have something that is slapping us in the face and saying, ‘Come and explain me!’” says Hurst. “We need a compelling reason for imprinting.”

For the past decade, the most compelling hypothesis has been that moms and dads have conflicting interests when it comes to passing on their genes. Simply stated, a dad cares only that offspring 

carry on his genes, but a pregnant mother must balance the needs of her current baby against her drive to have additional progeny. This disparity, according to the theory, eventually leads to paternal genes that encourage embryos to grow large by drawing additional resources from the mother and maternal genes that seek to limit such growth.

Three new studies have recently put the parental-conflict model of imprinting to the test. The theory, despite some blows, remains standing. “By and large, it’s a convincing hypothesis,” says Wolf Reik, who studies imprinting at the Babraham Institute in Cambridge, England.

Most mammals play the field. In other words, both males and females mate with multiple partners throughout life. This promiscuous lifestyle, known as polyandry, is central to the parental-conflict theory of imprinting. 

From the male perspective, a father has no interest, genetically speaking, in progeny resulting from a female’s unions with other males. His sole concern is that the offspring that share his genes survive and thrive. As a result, the theory holds, evolution will select for paternal genes that help embryos become as big as possible, even if that growth threatens the mother’s health. 

On the other hand, a female mammal mates with many partners in order to broaden the genetic diversity of her offspring and thus increase the odds that her genes will continue on. She wants to take care of any current embryos but not at the expense of her future reproductive success. Consequently, the conflict model predicts that females would evolve genes that counteract the paternal genome’s efforts to enlarge an embryo.

The theory of a genetic battle of the sexes among mammals was first laid out a decade ago by David Haig of Harvard University and Tom Moore of the Babraham Institute. Scientists have since tallied more than two dozen imprinted genes in mammals. Many of them indeed regulate the growth of embryos and do so in a manner consistent with the conflict hypothesis. Some of the paternally active genes, for example, encourage growth of the placenta, the tissue through which an embryo draws nutrients from the mother.

The classic imprinting example that supports the conflict model describes the gene for insulinlike growth factor-2 (Igf2) and the gene for a protein that binds to the growth factor and leads to its degradation (Igf2-r). The gene for 

Igf2 is imprinted: The mother’s copy is 

inactive in an embryo, but the father’s copy takes charge. This agrees with the model since Igf2 promotes embryonic growth; embryos lacking the paternally active copy of the gene end up smaller than normal.

In contrast, only the maternal copy of the gene for Igf2-r is active, which fits in with its apparent duty of limiting growth. When the maternal copy is disabled by mutation, embryos develop into larger-than-normal offspring.

Imprinted genes with no obvious impact on an embryo’s growth don’t 

discourage supporters of the conflict model. Such genes may have been accidentally affected when a nearby gene that does regulate growth was imprinted, notes Shirley M. Tilghman of the Howard Hughes Medical Institute at Princeton University. 

If imprinting results from infidelity, what about a monogamous species? Since its male and female genes are not at war, the conflict theory predicts that such a species wouldn’t have needed to imprint genes or, as the species becomes monogamous, it might erase any imprinting.

Single-minded devotion among mammals is rare, however. Tilghman and her colleagues recently stumbled upon a publication from the 1960s that des-cribed cross-breeding between a mono-gamous mouse species and a closely related polyandrous one. Provocatively, when mothers came from the promiscuous species and fathers from the monogamous one, the pups were much smaller than normal. In the reverse case, the embryos grew so abnormally large that they rarely survived and the mothers even had difficulty giving birth. 

One explanation of these results is that the monogamous mice had no imprinting. For example, the paternally active Igf2 gene from males of the polyandrous species would then be paired with an unsilenced copy of the Igf2 gene from a female of the monogamous species. The result: increased embryonic growth.

Intrigued, Tilghman and her colleagues obtained mice of the same species, repeated the cross-breeding, and saw the same results. For example, a polyandrous father and monogamous mother produced embryos with placenta up to six times the size of the placenta from the opposite mating, the group reports in the December 1998 Nature Genetics.

Yet when the researchers actually examined whether the monogamous rodents had genes silenced by imprinting, they got a surprise. “Both the polygamous and monogamous mice were imprinting the same genes,” says Tilghman. In other words, monogamy had not caused a loss of imprinting, as the conflict model would apparently suggest it should.

Observing a loss of imprinting would have been strong confirmation of the conflict model, says researchers, but its continued presence in a monogamous species doesn’t deal a death blow to the theory for several reasons. First, the species’ switch to a largely monogamous mating system may have been too recent for imprinting to disappear. Second, it’s not clear how faithful the mice actually are. Although the rodents seem to pair-bond for life, a female will take a new partner if the male dies, for example, notes Tilghman. 

“I wasn’t surprised when imprinting turned up in the so-called monogamous mouse. Even though it’s a lot more mono-gamous than [other mouse species], there is still substantial partner change,” says Haig. “It’s more than sufficient to explain the maintenance of imprinting.”

How then do the scientists explain the altered embryonic growth observed in progeny of cross-bred mice? The hybrid offspring experience dramatic disruptions in their normal patterns of imprinting, which likely explain the size abnormalities, says Tilghman. For example, maternal copies of some imprinted genes that are normally silent become activated in the hybrids. 

Tilghman speculates that incompatible imprinting may keep groups of similar animals reproductively separated and thus encourage speciation. She and her colleagues plan to survey other animals, such as marsupials and certain fish, to continue testing the monogamy issue.

The parental-conflict model argues that imprinting may develop in genes participating in embryonic growth, but what about genes that govern adult behavior? That’s the provocative question raised by recent studies of mice with mutations in imprinted genes called Mest and Peg3. Mothers with mutations in either of these genes give less than stellar care to their newborn offspring.

The mutant animals, described in the April 9 Science and October 1998 Nature Genetics, were created by M. Azim Surani of the University of Cambridge in England and his colleagues. The team first made mice lacking Mest, a gene whose paternal—but not maternal—copy is normally active throughout the growing embryo, notably in the developing brain. The gene also functions in many tissues of adult mice, again including the brain.

The researchers found that mice lacking their working paternal copy of Mest developed normally—except that they were significantly smaller than usual. This growth retardation, a finding that supports the parental-conflict model, did not seem to disturb the general health of the rodents. 

The scientists had begun breeding the small mutant mice when they realized that the females were neglecting their pups. In laboratory tests, the mothers built nests poorly and didn’t retrieve displaced pups as readily as normal mice did. 

This aberrant maternal behavior was evident even immediately after birth. “When pups are born, one of the functions the mother performs is to chew off and clean up the umbilical cord and remove the placenta. The Mest [mutant] mice showed deficiency in this behavior,” 

says Samuel A. Aparicio, one of Surani’s coworkers.

Similar results emerged when Surani and his colleagues mutated the paternal copy of Peg3, which is also active in the embryonic and adult brain of mice. The mutant mice were smaller than normal but otherwise healthy. When the mutant females gave birth, however, they ne-glected their pups so much that few survived. Compared with normal mothers, the mutant females took 8 times longer to build nests and 11 times longer to retrieve wayward pups.

The scientists also discovered that the females carrying Peg3 mutations failed to provide milk to their young, even though their mammary glands were full. Further studies revealed a possible explanation. In the brain region called the hypothalamus, cells that secrete a chemical called oxytocin play a crucial role in females’ ability to lactate. Normal females have nearly 4,500 such cells, but the female mice lacking Peg3 have, on average, less than 3,000 of them. 

At first glance, it’s striking that two paternal genes somehow encourage a mother’s care of her young. “Maternal behavior is obviously [something] that could have important consequences for the survival of genes,” notes Aparicio.

It is far from clear, however, that the conflict model of imprinting can accommodate these findings. Why would females have inactivated a gene, such as Mest or Peg3, that would promote their daughters’ caring for offspring?

While he is playing with ideas about how adult behavior might lead to imprinting, Haig stresses that the parental-conflict model doesn’t have to account for the role of Mest and Peg3 in maternal behavior. That influence may have evolved after the genes had already become imprinted. “The simplest thing to say is that the genes are imprinted because of their effects on fetal growth,” says Haig.

Although Hurst considers that type of explanation perfectly legitimate, it illustrates why he’s a bit frustrated with the parental-conflict hypothesis. Like many theories in evolutionary biology, it’s almost impossible to prove or disprove.

“There doesn’t seem to be a test that we can do to show that the theory is actually wrong,” laments Hurst. That said, the evolutionary biologist admits that he still favors, albeit reluctantly, the parental-conflict model.

Hurst sums up his current take on the conflict theory of imprinting by paraphrasing Winston Churchill’s oft-quoted judgment of democracy. “It’s the worst of all explanations, except for all the others,” he says. 
n

Mother mice normally closely tend their pups (top). However, a mother harboring an inactive working copy of an imprinted gene ignores her young, neither retrieving nor feeding them (bottom).

Chemistry

From Seattle at a meeting of the Electrochemical Society

Catalysts make hydrogen under the hood

Government researchers have discovered a new class of catalysts that convert fossil fuels into clean-burning hydrogen gas at temperatures much lower than previously thought possible. 

Because combustion of hydrogen produces only heat and water, automakers hope to tap it as fuel for a new generation of pollution-free vehicles. Without a national system of hydrogen filling stations, however, engineers are designing cars with on-board reactors that can generate hydrogen from gasoline (SN: 11/1/97, p. 279). Currently available reactors operate at temperatures of 1,100°C or higher, says Shabbir Ahmed of the Department of Energy’s Argonne (Ill.) National Laboratory. These hot temperatures mean high engine wear and energy usage. 

The new catalysts, whose composition the Argonne researchers have not revealed, operate below 800°C and work on a variety of fuels. Gasoline and diesel exposed to the materials yield a mixture of gases that is 60 percent hydrogen, while natural gas yields 42 percent. The catalysts also seem not to plug up reactors with solid carbon, a problem with other catalysts.

About 2 liters of a catalyst in pellet form can generate a hydrogen flow that will yield about 3 kilowatts of power. A light vehicle needs 40 to 50 kW to run. If others confirm the results, says Argonne’s Michael Krumpelt, “industry will have to come to its own conclusions” about the usefulness of the catalysts. The scientists are currently seeking a patent for the materials. 
—C.W.

Can graphite nanofibers store hydrogen?

Tiny graphite fibers can hold more than 40 percent of their weight in hydrogen, says Nelly M. Rodriguez of Northeastern University in Boston. Such fibers, only about 20 nanometers in diameter, could be a compact, lightweight way to store hydrogen as fuel in portable devices (SN: 1/16/99, p. 47).

At the molecular level, the fibers consist of graphite disks stacked like dinner plates and connected at their edges by oxygens. The hydrogen diffuses into the space between the plates, which accommodate a large volume of gas, says Rodriguez. 

Other researchers have doubts. “It’s physically unrealistic,” says Michael J. Heben of the National Renewable Energy Laboratory in Golden, Colo. “The conceptual limit is one hydrogen per carbon atom, which is 8 percent by weight.” 
—C.W.

Electricity switches a mirror to a window

Thin films of a gadolinium-magnesium alloy possess a curious property: When hydrogen diffuses into the material, the shiny, reflective metal turns as clear as a piece of glass (SN: 3/23/96, p. 182). The alloy is a natural choice for privacy windows, optical shutters, and active displays, but pumping gas into and out of a chamber isn’t a practical switching method.

Researchers at Philips Research Laboratories in Eindhoven, the Netherlands, have made a prototype device that changes the alloy from a mirror to a window simply with application of an electric voltage. A thin layer of liquid potassium hydroxide covering the alloy sends hydrogen to the metal and takes it back in response to changes in voltage. 

This design lasts through only 500 switching cycles, though, says Philips’ Anna-Maria Janner. A protective layer of palladium peels off the alloy, allowing a hydroxide to form. The hydroxide slows the switching time so much that the material no longer turns completely transparent. Janner and her colleagues are now trying to replace the potassium hydroxide with organic materials that won’t have this problem.

One possibility is a polymer called imidazole. If the polymer remains stable through many switching cycles, “we will think of making a gel out of it,” Janner says. The researchers would then have the basis for a completely solid-state device. 
—C.W.

Anthropology

From Columbus, Ohio, at the annual meetings of the Paleoanthropology Society and the American Association of Physical Anthropologists

Go east, Kennewick Man

An approximately 8,400-year-old skeleton, discovered in Washington State in 1996, quickly gained renown for having a skull more reminiscent of Europeans than of Native Americans or their presumed northeastern Asian ancestors. Like a number of other ancient human finds in North and South America, the individual dubbed Kennewick Man didn’t look like a New World pioneer was supposed to look.

New studies, however, support the traditional view that early settlers of the Americas—including Kennewick Man—hailed from Asia, not Europe. The sites of origin and the number and timing of their migrations remain controversial.

 “There was lots of anatomical variation in the teeth and skulls of ancient New World inhabitants,” says Joseph F. Powell of the University of New Mexico in Albuquerque. “But in those features, they looked more like later northeast Asians and Polynesians than like Europeans or Native Americans.”

Powell compared cranial and dental measures for 37 New World “paleoindian” finds placed at between 8,000 and 11,700 years old, 938 “archaic” New World specimens dating back a few thousand years, and samples of modern humans from around the world.

Paleoindians resembled the archaic group but displayed marked differences from modern populations, Powell contends. The wide range of anatomical variation in the small paleoindian sample also appeared in random samples of similar size drawn from modern populations, he maintains.

Evolutionary changes that transpired after one or more groups reached the New World could have created the anatomical gulf between paleoindians and modern Native Americans, Powell theorizes. 

A related study, directed by Jeff C. Long of the National Institutes of Health in Bethesda, Md., finds that Native Americans living in North America exhibit a pattern of genetic diversity reflecting Asian, but not European, origins.

The researchers assessed frequencies of 28 gene variants in 12 Native American groups, one Swedish sample, and one Chinese sample. A statistical analysis indicated that Native American DNA patterns arose solely in Asia. European genetic input probably began after Native American contacts with Columbus and other explorers, Long says.  
—B.B.

Making culture from scratch

Chimpanzees living in Mahale Mountains National Park, Tanzania, exhibit regular behaviors that field workers view as learned traditions. For instance, low-ranking adult chimps regularly clean the hair of their high-status comrades in a practice known as social grooming.

A research team led by Linda F. Marchant of Miami University in Oxford, Ohio, reports a newly observed tradition among Mahale chimps. The researchers call it the “social scratch.”

Simply put, some chimps scratch others, usually on the back. Chimps scratch themselves, of course, but they rarely do so while giving or receiving a social scratch. Instead, social scratching typically accompanies social grooming. Adolescent and adult males, especially those regarded as dominant in the group, get scratched the most. Females sometimes scratch their nursing infants. Such activity may help to ease social tensions, Marchant suggests.

Observations of a group of 53 Mahale chimps from July 1996 to May 1997 identified 31 of them as social scratchers. In that time, 520 social-scratching bouts were recorded.

Thus far, she notes, social scratching has not been reported for any of several other long-studied chimp populations. Marchant regards this as further evidence that groups of wild chimps devise unique cultural traditions that they pass from one generation to the next (SN: 12/12/98, p. 374). 

“The recognition of social customs provides a common identity for each chimp community,” Marchant contends. “This furthers our understanding of what constitutes culture.” 
—B.B.

Ancestral cut-ups

Microscopic analysis of a 1.4-million-to-2.4-million-year-old Homo upper jaw has yielded the earliest evidence of human ancestors cutting one another apart with stone implements much as they butchered animals.

The fossil jaw, previously found in South Africa’s Sterkfontein cave, bears several incisions made by sharpened stone tools, reports Travis R. Pickering of the University of Wisconsin-Madison. The position and arrangement of the cuts suggest that a facial muscle was sliced off in order to remove the lower jaw from the rest of the skull, Pickering says. A wide range of butchered animals display comparable incisions on their jaws, he and his coworkers assert.

Until now, the oldest evidence of stone-tool cuts on a member of the human evolutionary family came from a 600,000-year-old skull found in Ethiopia.

Pickering’s group examined a specimen that consists of nine pieces of cranium and jaw. They studied casts of these fossils with a scanning electron microscope.

Trampling by hoofed animals and gnawing or chewing by meat-eating creatures cannot account for the ancient incisions, Pickering holds. The cuts retain the same color and appearance as surrounding bone, indicating that they were not produced after the jaw’s burial.

No stone-tool marks appear on the more than 700 animal fossils found in the same Sterkfontein sediment layer as the Homo specimen, Pickering notes.

It’s not known why someone sliced off the Sterkfontein individual’s lower jaw. Possibilities include cannibalism or ritual dismemberment following death.  
—B.B.

Stone Age resilience

Excavations in 1986 yielded an unusual burial at Dolní Vestonice, a 26,000-year-old site in the Czech Republic. Three skeletons, probably all young men, lay on their backs in the grave, side by side.

Researchers in 1986 noticed that one of the youths displayed obvious skeletal abnormalities. Although this individual must have experienced serious physical problems as an infant, new evidence suggests that he overcame those difficulties and became a full-fledged participant in what was a highly mobile society.

The young man had developmental problems that included bowed limb bones and retarded growth, according to Erik Trinkaus of Washington University in St. Louis. But recent X rays show that he developed bones just as thick and strong as those of his peers, Trinkaus asserts. Moreover, the symmetric proportions of the youth’s legs and knees allowed him to walk upright and lead an active life.

Signs of arthritis in his right shoulder and two fingers of the right hand probably reflect extensive involvement in social activities, Trinkaus says, such as weaving cord into hunting nets (SN: 5/23/98, p. 332).

Investigators don’t know why prehistoric Dolní Vestonice residents buried three people in a single grave or positioned their bodies as they did.  
—B.B.

A social scratch.

What’s That Smell?

Modern science puts its mark on a rare but ancient body-odor disease

By DAMARIS CHRISTENSEN

“What have we here? A man or a fish? Dead or alive? He smells like a fish; a very ancient and fish-like smell . . .”

—William Shakespeare, “The Tempest”

Shakespeare’s description of the socially rejected island dweller, Caliban, aptly demonstrates that people have long been aware of a particularly offensive smell. Today, body odors are among the most sensitive of topics and figure into some of the deadliest insults.

Inspired by advertising, most people avoid having a socially unacceptable smell thanks to frequent showers 

and deodorants, perfumes, or colognes. However, for people with a rare genetic disorder known as fish odor syndrome, none of these is enough.

Since few health professionals are aware of this disease, also called trimethylaminuria, people experiencing its characteristic body odor may spend years seeking relief. They often acquire a long list of inaccurate diagnoses, ranging from poor hygiene to psychiatric problems. These people may withdraw from the outside world to avoid ridicule or try to mask their odor with strong perfumes and cigarettes. Many of those with the disorder also report symptoms of depression.

 “People think this disease is a laughing matter, but for the people who have it, it is not. This syndrome can be highly destructive to a person’s personal and social life and to their work and career,” says Robert L. Smith, a molecular toxicologist at the Imperial College School 

of Medicine in London who recently cochaired the first-ever scientific meeting on trimethylaminuria. Held in late March at the National Institutes of Health in Bethesda, Md., the conference gathered from around the globe about 30 researchers studying trimethylaminuria—many of them without funding—and a few of the people who have been diagnosed with the disorder.

The first case of trimethylaminuria was described in the medical literature in the 1970s, but literary references may go back a thousand years. For example, an ancient Hindu tale describes a maiden who “grew to be comely and fair, but a fishy odor ever clung to her.” 

Although they show no apparent lack of hygiene or obvious medical symptoms, most people with the disorder report having foul body odors, bad breath, or a bad taste in their mouths. Studies in the last few years have shown that trimethylaminuria results from defects in an enzyme that breaks down trimethyl-amine, a byproduct of protein digestion released by bacteria living in the gut. This small molecule—the compound that gives fish their fishy odor—smells foul or garbagelike at low concentrations and fishy in larger amounts. 

People with the disorder can release trimethylamine through breath, sweat, and urine. A few have a strong odor all the time, but most others experience a less severe smell that fluctuates over time. Researchers speculate that the variability of symptoms indicates that a range of genetic mutations can cause the disease and that stress and diet play a role in triggering symptoms.

There is no cure for fish odor syndrome, but a special diet can alleviate the worst of the odor problems. This low-protein regime restricts the amino acid choline, a building block of protein naturally found in high concentrations in fish, eggs, beans, and organ meats. Some people also report that limiting lecithin, a common food additive that is also naturally found in eggs, soybeans, and corn, helps reduce odor. 

Because bacteria in the gut produce most of the trimethylamine in the body, some people have found that low doses of antibiotics, which kill off these bacteria, temporarily help keep odor down. 

Although only about a hundred cases have been described in the scientific literature worldwide, the syndrome may not be as rare as that number suggests. Estimates of the disease’s prevalence are sketchy at best.

Odor problems are such a sensitive topic that many people may be wary of talking about their symptoms to a doctor, says Harry W. McConnell of King’s College Hospital in London. “The name [fish odor syndrome] contributes greatly to the stigma of this disorder,” he says, adding that the name “is misleading since the odor is variable.” 

Because the disease is practically unknown by any name, it may take years for a person with trimethylaminuria to find a doctor who can recognize the problem. In a survey given to 22 people who had been identified as having the syndrome, McConnell found that it typically took them 5 to 10 years to seek medical care after their symptoms appeared. The correct diagnosis then required, on average, another 10 years. 

Trimethylaminuria is only occasionally identified during childhood. The affected children, however, are likely to become disturbed and even suicidal because 

of the problems their odor causes in schools, says Ertan Mayatepek of the 

University Children’s Hospital in Heidelberg, Germany. The odor problems in some children seem to disappear as they age, but researchers don’t know why.

Nor do they know why the syndrome seems to be more common in women than in men. Scientists suspect that sex hormones exacerbate symptoms. A variety of reports say that the disease in women gets worse around puberty, just before and during menstrual periods, 

after taking oral contraceptives, and around menopause. 

Finally, some cases of trimethylaminuria may have no genetic component: Several patients seem to have developed the disorder after liver or kidney disease. 

Scientists discovered the gene implicated in trimethylaminuria in 1997. Located on the end of a chromosome, it encodes one of a series of enzymes called flavin monooxygenases (FMOs). Researchers suspect that these enzymes’ most important role is in eliminating environmental toxins from the body. The enzyme known as FMO3, for example, helps break down diet-derived nitrogen-containing compounds, including trimethylamine, and possibly drugs containing nitrogen, sulfur, and phosphorus. 

The gene for FMO3 can suffer from any of about 10 different mutations. Most people showing symptoms of trimethylaminuria have inherited two mutated copies of the gene. Scientists suggest that the variety of genetic mutations might explain differences in the timing of disease onset and how strong the odor is. 

Environmental factors may also play a role. Some types of bacteria that people have in their guts might produce more trimethylaminuria than other types, speculates Paul V. Fennessey, a pharmacologist at the University of Colorado Health Sciences Center in Denver. Alternatively, if the enzyme that breaks down trimethylaminuria is just barely keeping up, sudden increases in the amount of trimethylamine eaten or produced in the body could trigger symptoms, he adds. 

Animal studies have provided evidence that a compound known as indole-3-carbinol, found in broccoli and other dark green vegetables, blocks the function of the enzyme system that breaks down trimethylamine, says David E. Williams, a molecular toxicologist at Oregon State University in Corvallis. If this holds true in people, avoiding broccoli and other leafy greens, in addition to limiting protein intake, might help reduce odor problems, he says.

Some studies have suggested that people who carry only one copy of a mutated gene may be susceptible to transient fish-odor attacks during periods of stress or after eating foods that contain large amounts of trimethylamine or its chemical precursors, says Stephen C. Mitchell of the Imperial College School of Medicine. Doctors can use this observation to identify carriers of the mutated gene. When they receive a high dose of choline, people with at least one copy of a mutated gene for FMO3 excrete high levels of smelly trimethylamine in their urine. This test is also used to diagnose trimethylaminuria.

Because FMO3’s functions in the body are not well understood, doctors don’t know what symptoms, other than odor, might be linked to trimethylaminuria. Researchers suspect that the enzyme breaks down many substances besides trimethylamine. For example, various drugs, such as antidepressants, may be broken down by FMO3. If the enzyme isn’t working properly, people might suffer additional side effects from some of these drugs, they suggest. A few people with trimethyl-aminuria at the conference reported that they had taken antidepressants, but the drugs did not seem effective and actually worsened their odor. 

Animal studies also support the idea that FMOs break down drugs. Indole-3-carbinole, which inhibits FMO3 and its relatives, seems to increase the effectiveness in mice of the pain medication codeine, Williams reports. These findings suggest that the drug is broken down differently when the FMO system is not working, he says. Test-tube experiments in his laboratory suggest that the enzyme system may also help break down nicotine and the anticancer drug tamoxifen.

The liver, a reservoir of digestive enzymes, produces most of the body’s FMOs. Production of these proteins has also been detected in midbrain nerve cells, skeletal muscle, adrenal and salivary glands, thyroid and lung tissue, and the skin. The functions of the enzymes in these various locations remain unknown. 

Although the vast majority of people so far diagnosed with the disorder appear to have normal mental and physical abilities, some researchers suspect that the enzyme deficiency itself may cause depression and trigger seizures. For example, a Pennsylvania teenager with trimethylaminuria and a tendency to suffer seizures found that his seizures stopped when he went on a protein-restricted diet, says McConnell.

The unanswered questions about trimethylaminuria seem endless, yet money to support studies of 

the disease is scarce, say researchers. Because the Wellcome Trust in England has sponsored several studies of the disease, Britain has the dubious distinction of having the most reported cases of fish odor syndrome in the world. 

At the recent NIH conference, researchers called for development of a new diagnostic test that will be less off-putting—the current assessment procedure temporarily makes the symptoms worse. The researchers also saw a need for a consortium that would coordinate clinical research so that studies could include more than a few participants. The meeting organizers hope that patients will form an advocacy group to raise money for research into this rare disease.

 “There are two very difficult aspects of this disorder,” McConnell says. “One is diagnosing it in the first place. The second is treating it, since it isn’t enough to just give people a list of things they can’t eat, which includes most of their previous diet.” Moreover, the people with the syndrome complain that it’s difficult to find out which foods contain choline and lecithin. 

Doctors don’t expect antibiotics to become the treatment of choice because they aren’t effective enough to control the disease without a restricted diet. Even if they were more effective, regular use of 

antibiotics would upset the digestive system and raise the specter of life-threatening drug-resistant infections.

If mutations in the FMO3 gene are as common as scientists suspect, it might be worth developing a screening test to be used at birth, says Eileen Treacy of the Montreal Children’s Hospital. 

Challenge tests for trimethyl-aminuria in England indicate that up to 1 percent of people worldwide carry at least one copy of a mutated gene for the critical enzyme, McConnell reports. Because people must inherit two copies of a mutated gene to show symptoms of the disease, 1 in 10,000 people would be expected to have the syndrome. Researchers believe that equatorial regions have even higher percentages of people carrying the mutated genes, McConnell says.

Treacy points to the metabolic disorder known as phenylketonuria, or PKU. The disease causes mental retardation and nervous system problems in about 1 child in 12,000. Because PKU can be treated successfully with diet and drugs, every child born in a U.S. hospital is screened for the disease. Trimethylaminuria and PKU probably affect roughly similar numbers of children, meaning screening for trimethylaminuria is a realistic possibility, she says.

The ignorance and confusion surrounding trimethylaminuria are perhaps the most devastating parts of the disease, says McConnell. “It’s absolutely essential to get the word out. We have a potentially treatable disorder that is grossly underdiagnosed,” he insists. 

Sandy Gordon, a New Yorker, quit working because of her odor. Before discovering that she had trimethylaminuria, she spent almost $30,000 on tests and five exploratory surgeries that her health insurance wouldn’t pay for. 

“At this point, I don’t want a cure. I just want information,” says Gordon, who has started an informal support group for people with trimethylaminuria. “I just want people with this disorder to know they are not crazy.” 
n 

In this model proposed for the enzyme flavin monoxygenase 3 (FMO3), red designates mutations known to alter the enzyme’s function, some of which cause trimethylaminuria. White, yellow, green, and blue indicate structurally different areas of the enzyme, and purple represents compounds required for the enzyme’s action. A different group of researchers developed the structure for FMO3 on the cover of this issue. 

Food & Nutrition

The ignored estrogen in soy

Over the past decade, the plant estrogens genistein and daidzein have become darlings of health food enthusiasts. Scores of studies have suggested that these compounds, members of a family known as isoflavones, may underlie many of soy’s reputed health benefits. These include defense against cancer (SN: 10/11/97, p. 230), reductions in cholesterol (SN: 5/30/98, p. 348), protection against age-related bone loss (SN: 1/2/99, p. 15), and perhaps even mitigation of menopausal hot flashes. 

The two isoflavones constitute 90 percent of the estrogen-mimicking, or estrogenic, material in soy. Seldom mentioned is glycitein, which makes up the remaining 10 percent. 

Glycitein’s presence at just trace levels in the whole soybean has discouraged most researchers from working with it, notes Patricia A. Murphy of Iowa State University in Ames. However, she notes, glycitein makes up fully 40 percent of the plant estrogens in soy germ.

In terms of estrogenicity, glycitein appears to top both daidzein and genistein, the Iowa scientists report in the April Journal of Agricultural and Food Chemistry. A companion paper in the May Journal of Nutrition notes that the body takes up glycitein more readily than it does soy’s other isoflavones. This alone could explain glycitein’s greater estrogenicity, says Murphy. “We just absorb it better.”

Noting glycitein’s potency and the growing market for soy germ, Murphy believes that researchers should begin investigating any health effects of glycitein. Recent data on genistein have pointed out that whether a plant estrogen is beneficial or detrimental may depend on when it’s ingested or other factors (SN: 4/24/99, p. 262).

—J.R.

Soy’s anticancer surprise

With many studies suggesting that soybeans possess anticancer activity, a team of midwestern scientists recently began probing the gooey wastes left over from the commercial extraction of oil and protein from soy. Their test-tube data now indicate that even this molasseslike muck contains agents with cancer-fighting potential.

Geneticist Michael Plewa of the University of Illinois at Urbana-Champaign and his colleagues incubated animal cells with dilute concentrations of the soy wastes and then exposed them to a known carcinogen. Cells treated with the soy wastes developed fewer of the precancerous changes called adducts than untreated cells did. Adducts occur when the carcinogen binds to DNA.

“We expected this anticancer activity would turn out to be due to soy isoflavones,” such as genistein, observes chemist Mark A. Berhow of the Agriculture Department’s Bioactive Agents Research Unit in Peoria, Ill. However, he observes, “it turned out to be more interesting than that.”

Low doses of genistein, isolated from the waste, inhibited the formation of adducts, but higher doses fostered adducts. In contrast, genistin, a plant form of genistein contains an added sugar molecule, mildly inhibited adduct formation at all doses, Berhow notes. 

The real surprise, he says, was the uniformly protective nature of saponins, cholesterol-like plant compounds being explored elsewhere for their potential to fight several diseases (SN: 12/9/95, p. 392). In contrast to genistein, the saponins inhibited adduct formation whether or not they had sugar molecules attached to them. Moreover, Berhow reports, the most active of these, soya sapogenin B, offered more cancer protection than any of the isoflavones.

His team plans to begin identifying foods rich in soy saponins. Based on preliminary data, Berhow says, isolated soy protein looks promising. 

 —J.R.

Paleobiology

The tree that changed the world

Fossilized hunks of wood found recently in Morocco are repainting the picture of Earth’s earliest woody tree, which transformed the planet more than 370 million years ago.

The extinct plant Archaeopteris lived during the late Devonian period, when amphibians were just beginning to crawl onto land. Previous studies of this spore-producing tree suggested that Archaeopteris grew only deciduous branches that dropped off after a year or two, a growth pattern that limited the tree’s lifetime. 

In 1998, a team of scientists traveled to the Sahara Desert and collected over 150 fossils of Archaeopteris, including a 5-meter-long section of trunk. These fossils showed that Archaeopteris had thick permanent branches as well as the short-lived kind, report Brigitte Meyer-Berthaud of the University of Montpellier II in France, Stephen E. Scheckler of the Virginia Polytechnic Institute and State University in Blacksburg, and Jobst Wendt of Tübingen University in Germany. They describe their finds in the April 22 Nature. 

This kind of branching structure indicates that Archaeopteris lived longer than previously thought, perhaps up to 50 years, says Scheckler. The thick permanent branches would also have increased the shade produced, thereby cooling off the streams where amphibians were rapidly evolving. 

As Archaeopteris spread across the globe, it pulled carbon dioxide out of the atmosphere and turned down the planet’s thermostat. At the same time, it pumped oxygen into the air, helping to set the stage for land vertebrates. “In the beginning of the Devonian, we would not have been able to breathe without apparatus, but by the end of the Devonian, we would have been able to breathe,” says Scheckler. 
—R.M.

Large armored dinosaurs discovered

Paleontologists in Utah have discovered two new species of large ankylosaurs—elephant-size dinosaurs covered with so much protective bone that they looked like walking castles. The as-yet-unnamed animals come from a quarry near Price, Utah, where researchers are uncovering many new dinosaur species. 

“This new site probably contains tens of thousands of bones,” says paleontologist James I. Kirkland, who announced the discovery last month. Kirkland is a research associate of the College of Eastern Utah’s Prehistoric Museum in Price, which led the excavations that uncovered the fossils. 

Ankylosaurs were four-legged plant eaters with rows of bony plates covering their backs and skulls. One family, the ankylosaurids, had a large club at the end of their tails, used presumably for protection. Another family, the nodosaurids, lacked the tail club, but some species had large horny spikes projecting from their necks.

The Utah site yielded a new ankylosaurid and a new nodosaurid that lived more than 100 million years ago. The ankylosaurid resembles an Asian dinosaur of a similar time, suggesting that the two continents were connected then, says Kirkland. Scientists had previously thought that the continental bridge opened up several million years later. 

However, Kenneth Carpenter of the Denver Museum of Natural History, who is also studying the new dinosaurs, contends that the resemblances appear to be superficial.       —R.M.

A 10-meter-long ankylosaurid dinosaur from Utah.

