1001 Things Everyone Should Know About the Universe—William A. Gutsch Jr. Compiling fact after small fact about astronomy, astronomers, the moon, the solar systems, and beyond, the author ultimately provides readers with a sense of the composition of outer space. In the process of answering persistent questions in the field, Gutsch tells readers how to calculate distance in space, how a supernova is named, and why Jupiter's relationship with Io is so explosive, among other things. Originally published in hardcover in 1998. Doubleday, 1999, 353 p., b&w photos, paperback, $15.95.

Botguide: The Internet's Hottest Tools that Work the Web for You—Michael Wolff and Peter Rutten, with Ben Greenman. "Bots" refers to robots that perform mundane, time-consuming tasks for us. Bots can inform you of every mention of your name on the Internet, remind you of your mother's birthday, and notify you of the news events in your areas of interest. This guide directs readers to Web sites that offer such bots, describes what the bots do, and rates how useful and valuable they are. HarpSanFran, 1999, 269 p., paperback, $19.95. 

Designing Babies: The Brave New World of Reproductive Technology—Roger Gosden. Gosden's career began in the laboratory of test-tube baby pioneer Robert Edwards. As Gosden surveys the myriad of ways modern science allows for creating a baby, he emphasizes that reproduction by "normal" means will continue to be the leading method of fertility. He revisits a frenetic 25 years of scientific advances in this field and considers not only the inroads but also the dead-ends, such as rejuvenation of eggs and artificial wombs. A devoted advocate of scientific advances in human reproduction, he questions the need for legislation governing it and criticizes the often "paranoid" public's response to the field. WH Freeman, 1999, 260 p., hardcover, $24.95.

From Black Land to Fifth Sun: The Science of Sacred Sites—Brian Fagan. A noted archaeologist describes how modern technology reveals the "archaeology of the mind." This approach allows archaeologists to consider why Cro-Magnons felt the impulse to render images on the caves at Lascaux and how hunter-gatherer tribes evolved religions. Fagan's experience is vast—an attribute boldly illustrated by the book's inclusion of sites from Stonehenge to the Chaco Canyon—and he uses it to recount the latest theories and discoveries of lost worlds around the globe. Originally published in hardcover in 1998. Perseus, 1999, 403 p., b&w photos/illus., paperback, $16.00. 

Life in the Treetops: Adventures of a Woman in Field Biology—Margaret D. Lowman. Regarded as a biotic frontier, the high forest canopies remain difficult for scientists to access and study. During her 20 years in pursuit of the treetops, Lowman has rappelled with handmade ropes and dangled from hot air balloons. Each of her essays here reveals such a feat and the scientific hypothesis Lowman was addressing at the time. Along the way, she explores the intricacies and diversity of canopy life and explains her methods for counting populations and studying elusive creatures. She injects the story of her scientific pursuits with a dose of what it is to be a woman, wife, and mother in her profession. Yale U Pr, 1999, 219 p., b&w photos, hardcover, $27.50.

Learning Disabilities: A to Z: A Parent's Complete Guide to Learning Disabilities from Preschool to Adulthood—Corinne Smith and Lisa Strick. Not an alphabetical list, but an all-encompassing guide, this book offers answers for parents of children who harbor neurological impairments affecting visual perception, language processing, fine motor skills, and the ability to focus attention. Such conditions are estimated to affect 5 percent of the U.S. population. In addition to surveying types and causes of learning disabilities, readers can learn how to identify these problems and specifically address them in and out of the classroom. The last section is devoted to social and emotional growth and success. Originally published in hardcover in 1997. Touchstone, 1999, 407 p., paperback, $15.00. 

The Scholarship Book 2000: The Complete Guide to Private-Sector Scholarships, Fellowships, Grants and Loans for the Undergraduate—Daniel J. Cassidy. This bulky list of names, addresses, phone numbers, and types of scholarships offers enough data for a student to assess the appropriateness of each opportunity and to seek further information. Scholarships listed are available for students proficient in all areas of the sciences, the performing arts, foreign languages, and communications. Prentice Hall, 1999, 521 p., paperback, $25.00.

The Shark Almanac: A Fully Illustrated Natural History of Sharks, Skates, and Rays—Thomas B. Allen. These fish have a deadly reputation, but in reality, the likelihood of being attacked by a shark is less than that of being struck by lightning. In surveying the habits, habitats, and evolution of these creatures, Allen proves false many myths associated with sharks and their kin, skates and rays. For instance, the Mr. Magoo image of sharks is set aside; they employ vision seven times keener than that of humans. Specifics about more than 100 species comprise a comprehensive "shark gallery," and the book includes sections on the history and folklore of sharks. Lyons Pr, 1999, 274 p., color plates/b&w illus., hardcover, $35.00.
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A fusion success story

Occasionally, one of the many roadblocks to controlled fusion yields to advancing knowledge ("Fusion fuel zips to core through back door," SN: 5/22/99, p. 327). However, we can already get energy from fusion at a cost only slightly higher than that of fossil fuels. There is a fusion reactor 93 million miles from Earth. Solar heating, plus electricity from photovoltaics, wind, and hydro, already contributes substantially to the world's energy supply.

It's not clear if controlled fusion can ever produce energy that is competitive with other sources. Research on solar energy and efficient technologies will produce more energy, decades sooner, than research on controlled fusion.

Robert Baillie

Loveland, Colo.

An outside line

Some think the child's skeleton in Portugal is a hybrid of Neandertal and Homo sapiens ("Fossil may expose humanity's hybrid roots," SN: 5/8/99, p. 295). Others think it just is a robust child of non-Neandertal lineage. What about the possibility that it was hybrid and sterile? This would explain why Neandertals and non-Neandertals lived at the same time in the Middle East in separate lines. A long period of separate lines living in the same area would imply sterile hybrids.

Kenneth Elder

Austin, Texas

I was fascinated to read in your May 8 issue that Neandertal expert Erik Trinkaus was convinced by "the huge 'snowplow' jaw, large front teeth, short legs, and broad chest" on a fossil that Neandertals and Homo sapiens did some interbreeding. If that is enough to convince him of hybridization, he did not have to look so far. Tune in NBC television at 11:35 p.m. for a living human being showing these characteristics.

Don Barnhouse

King of Prussia, Pa.

Ready to rumble

I found "Battle of the sexes" (SN: 5/15/99, p. 312) unreasonable. A mammalian offspring, no matter who its father is, cannot profit from the death or ill health of its mother prior to weaning. Death then means the offspring will die, and ill health means the offspring will be badly fed. However, if a promiscuous mother has offspring in the same litter by multiple fathers, sibling rivalry makes sense. The larger embryos and babies will win in a competition for food, perhaps bad for the mother but good for the father, who wants only his offspring to survive.

Harriet Pearlman

Highland Park, N.J.

While natural selection would not likely favor the paternal genes that actually kill the mother during childbirth or prevent her essential care of newborns, it could favor genes that take mother and her embryo near that precipice.   -J. Travis 

CORRECTION

In "Cows' milk, diabetes connection bolstered" (SN: 6/26/99, p. 404), immunologist Outi Vaarala's location was out of date. She is at the National Public Health Institute in Helsinki and no longer at the University of Helsinki. 

Ocean Fever Heralds African Epidemics

In late 1997, heavy rains in East Africa unleashed a viral epidemic called Rift Valley fever that killed tens of thousands of livestock and hundreds of people before the outbreak faded. Next time, however, Kenya and its neighbors won't be caught off guard.

Scientists report in the July 16 Science that they have developed a strategy for predicting outbreaks of Rift Valley fever several months in advance. Data going back to 1950 indicate that water temperatures in the Indian and Pacific Oceans start rising long before the extreme rains wash over East Africa and trigger the disease. Carried by infected mosquitoes, the virus spreads first to wild animals and livestock and then to people. 

"It's potentially possible that if you can predict an outbreak, all of the [health] organizations could be mobilized to curtail or somewhat lessen an outbreak," says study leader Kenneth J. Linthicum of the Water Reed Army Institute of Research in Washington, D.C.

A medical entomologist, Linthicum studied Rift Valley fever in Kenya in the 1980s and returned to the country during the recent outbreak, in late 1997 and 1998. The epidemic coincided with the record-breaking El Ni¤o warming in the Pacific, raising the prospect that scientists could use ocean temperatures as a prediction tool. Linthicum teamed up with Kenyan geographer Assaf Anyamba of NASA's Goddard Space Flight Center in Greenbelt, Md., and others to test this concept. 

The researchers studied records of viral attacks and ocean temperatures going back to 1950. Pacific temperatures on their own did not reliably indicate when Rift Valley fever would erupt. The researchers, however, found a consistent pattern when they considered the Indian and Pacific Oceans together: If water temperatures in both areas surged, a viral outbreak followed in 2 to 5 months.

Satellite measurements can also help by pinpointing which areas face the greatest risk, they report. Instruments on weather satellites routinely track changes in vegetation color, providing a way to sense where particularly intense rains are falling in East Africa. 

Nations in that region could take a number of steps if scientists forecast the appearance of Rift Valley fever, says Linthicum. He and his coworkers have experimented with spreading insecticides in mosquito-breeding sites before the arrival of rains, a tactic that could stem the spread of the disease. An effective livestock vaccine exists that must be given a month before exposure to the virus. The U.S. military is now testing an experimental human vaccine.

While disease specialists applaud the new study, some wonder about its utility. "I'm a little skeptical about what you could do with the information," says Thomas G. Ksaizek of the Centers for Disease Control and Prevention in Atlanta, who worked in Kenya and Tanzania tracking the recent epidemic. 

The disease spread across such a broad region that it would be difficult to apply enough insecticide to prevent such an outbreak, he says. Relatively wealthy livestock owners could vaccinate their large herds, says Ksaizek, but he holds less hope for reaching small rural communities and nomadic herders.

Others see more possibilities arising from forecasts of Rift Valley fever. "This technique could permit us to become proactive," says David L. Heymann of the World Health Organization in Geneva, noting that it would take a month to obtain the resources for combating a predicted epidemic. 

"It would be extremely helpful," agrees Paul R. Epstein, who studies tropical public health at Harvard Medical School in Boston.

The recent fever outbreak harmed the economies of East Africa because other nations blocked livestock exports from affected areas, says Epstein. Kenya and neighboring nations, therefore, have a strong motivation to combat the disease.

The latest El Ni¤o sparked disease outbreaks across the world, including cholera, encephalitis, malaria, and Dengue fever. This episode may provide a foretaste of the future, says Epstein. If climatic disruptions increase as expected, the changes will often benefit the insects, rodents, and other animals that spread such diseases. 
-R. Monastersky 

Immune blockade impedes blood poisoning

Each year, roughly a half million people in the United States come down with sepsis-blood poisoning that is usually caused by bacteria. The consequences can be dire: One-third to one-half of these patients die from the disease, despite massive doses of antibiotics.

 The body doesn't handle sepsis well in part because key white blood cells called neutrophils, whose job it is to destroy bacteria in the blood, tend to shut down when it strikes. Researchers have now engineered an antibody that blocks this neutrophil deactivation in rats with sepsis, extending their survival. The research, reported in the July Nature Medicine, suggests that a similar antibody might work in human disease.

Sepsis, also called septicemia, is a blood infection that can arise from trauma or disease. In past centuries, plagues, battle wounds, and unsanitary surgery caused many cases.

Neutrophil deactivation in sepsis stems from a tragic misfire in the complement system, a complex cascade of protein interactions that guides many immune responses. In a normal immune response, some complement proteins activate neutrophils to combat bacteria. 

Scientists became curious, however, when they found large amounts of a complement-protein fragment called C5a attached to neutrophils in blood from people with sepsis. While C5a normally incites neutrophils to do battle, too much of it shuts them down, says study coauthor Peter A. Ward, a pathologist at the University of Michigan in Ann Arbor. 

Despite the complement system's apparent role in sepsis, many scientists have hesitated to tamper with these proteins because their immune functions are critical, if poorly understood, he says. Changing or blocking one protein risks upsetting the balance of the system.

Nonetheless, by devising an antibody that blocks the action of C5a, Ward and his colleagues have ventured into the complement realm. C5a breaks off from a complement protein called C5. The antibody that the researchers engineered recognizes C5a and binds to it-preventing the overload of C5a that would deactivate neutrophils. However, the antibody doesn't recognize C5a until it splits from C5 and so doesn't interfere with that protein's normal function.

 "We developed an antibody that turned out [to be] very fortuitous," Ward says. 

Preserved neutrophil function greatly aided rats in the study. The researchers perforated the large intestine in 43 rats, causing sepsis to develop. Of 10 rats getting the new antibody that blocks C5a, half survived beyond 10 days, Ward says. Nineteen of 21 rats receiving another antibody died within 8 days, and 12 rats getting no antibody all died within 5 days.

"The data in this paper are very impressive," says Kevin J. Tracey, a neurosurgeon at North Shore University Hospital in Manhasset, N.Y. "It's an important study that could lead to . . . development of new therapeutics for sepsis." Indeed, Ward and his colleagues are now trying to devise an antibody to use against human sepsis.  
-N. Seppa

New ingredient completes marrow recipe

In bone marrow, where blood cells are born, a few cells have the unique ability to develop into any type of blood cell, as needed, and to produce offspring that can do the same.

After years of experiments failing to reveal what maintains this remarkable population of self-perpetuating cells, called hematopoietic stem cells, researchers working with mice have now discovered a way to propagate the cells in the laboratory. If the method works for human blood cells, it would likely be a windfall for the treatment of cancer and genetic disorders.

Scientists have established that in order to thrive and multiply, stem cells need the support of two other types of cells found in bone marrow: marrow fibroblasts and endothelial cells. In the laboratory, however, the presence of these support cells is not enough to keep a culture of stem cells from dying off within a few weeks. Instead of spawning more of their own kind during that time, the stem cells give rise only to ordinary, mortal blood cells.

Researchers have now discovered the need for a third crucial ingredient, a chemical messenger called thrombopoietin. "We're just completely mind-boggled," says study coauthor Stephen H. Bartelmez of the Seattle Biomedical Research Institute. "No one has ever guessed that this was what was going on."

When the researchers added thrombopoietin to samples of bone marrow that contained blood stem cells and the support cells, the stem cells survived and reproduced for 4 months, they report in the July 6 Proceedings of the National Academy of Sciences. The group has now maintained a population of living stem cells in the laboratory for 9 months.

The team transplanted some of the cultured cells into mice whose own blood cells the scientists had killed by radiation. Without the ability to make blood, the mice would die rapidly. After the transplants, however, the mice have now survived for more than a year.

Although thrombopoietin appears to act directly by binding to receptors on the stem cells, Bartelmez says the most important action may be indirect. Thrombopoietin seems to signal the growth of cells called megakaryocytes, which help direct stem-cell production.

"We have finally determined the microenvironment that stem cells live in inside the body and have recreated that outside of the body," Bartelmez says. "We have great hopes that this will work in humans because we now know that we were missing an entire cell type before." 

If physicians can also control human stem-cell growth, it may aid cancer patients whose blood cells are obliterated by radiation or chemotherapy. The ability to grow blood stem cells may also help scientists treat genetic disorders by replacing patients' stem cells with cells that contain engineered genes.

E. Richard Stanley of the Albert Einstein College of Medicine in New York City comments that the new method's relative simplicity suggests that researchers may easily translate it to human cells. 

Darwin J. Prockop of MCP Hahnemann University in Philadelphia, however, is more doubtful. "It's a long way away from saying you could do the same thing in humans," he cautions. "There are a lot of important differences between mice and people."   
-S. Carpenter

Blood stem cells proliferated in cultures enriched with thrombopoietin. (Bartelmez)

Death risk drives shocking love songs

The risk of getting killed often has a dampening effect on the silly excesses of courtship, but the opposite may have been true in electric fish.

The need to evade predators could have driven the electric serenades of knife fish to evolve from a simple zap . . . zap . . . zap to a variety of zippity doo-dahs, according to an analysis by Philip K. Stoddard of Florida International University in Miami. In the July 15 Nature, he reports that a predator can't detect the complex signals as easily as the simple ones.

"Predators really have been a creative force," he says.

Knife fish mostly cruise murky water at night and emit weak signals to communicate and scan for obstructions. More than 100 species, which include predatory electric eels, roam the fresh waters of Central and South America. Another group, in Africa, evolved electrical signals independently. 

Stoddard argues that ancestors of New World knife fish made a one-phase signal. He draws it as a single peak. Many modern fish have gone multiphasic, adding foothills and sunken gorges before and after that main peak. 

At first, Stoddard suspected that female fancy had inspired complex signals, just as it sent male peacocks to fashion excess in tail feathers. Males and females typically differ in such exaggerated traits, Stoddard says, yet he saw fewer sex differences in fish than expected.

Electric eels and catfish home in on electric signals when they hunt small knife fish. To assess a typical predator's capabilities, Stoddard trained an eel named Sparky to swim toward electric signals. Sparky responded to one-blip signals about twice as often as he did to multiphasic signals. Predators don't seem daunted by electrified mouthfuls. As Stoddard points out, "We eat wasabi on sushi."

Some modern knife fish species still send risky one-blip signals. The electric eels do, but have little to fear. They kick out about 100 volts per foot of body length. One species of small knife fish seems to have lost its signal complexity, but it lives far from eels and catfish. A third one-blip species may be masquerading as an eel.

Prevailing wisdom decrees that predators limit flashy, sexy traits in their prey, comments Marlene Zuk of the University of California, Riverside. Guppies in waters beset with predators, for example, sport colors less conspicuous than neon orange. However, after writing a review article exploring the dampening effect of predators, Zuk says, "There's very little evidence for it." Stoddard's claim that predators had the opposite effect does not surprise her.

Her own work focuses on the serenades of male crickets in places where flies track the songs, land on the singer, and give birth to larvae that burrow into the cricket's body. Crickets in fly-infested areas sound different from crickets in fly-free zones, but Zuk hesitates to rank one's sound as more complex. 

Sounds and colors have gotten most of the attention, according to knife fish specialist Carl D. Hopkins of Cornell University. He looks forward to seeing if theories hold up in the electric realm. "The electric fish [research] has a lot to offer because it's so new," he says.  -S. Milius

Females of four Brachyhypopomus fish emit different electric signals. (Stoddard)

High-speed solar wind surfs magnetic waves

The solar wind is no balmy breeze. Streaming out from the sun at speeds as high as 800 kilometers per second, this rush of charged particles exerts a profound influence on Earth and other planets. Nearly 4 decades after its discovery, solar scientists say they finally understand why the solar gale blows as hard as it does.

Observations by two spacecraft suggest that magnetic waves generated inside the sun provide the push. Charged particles-ions and electrons-gyrate about these waves and get revved up by the accompanying electric field. As the waves vibrate, they push the ions out to become the highest-speed component of the solar wind. 

"These vibrating magnetic waves give solar wind particles a push, just like an ocean wave gives a surfer a ride," says John L. Kohl of the Smithsonian Astrophysical Observatory in Cambridge, Mass. Kohl's team presented the findings last week at a NASA briefing in Washington, D.C., and in the June 20 Astrophysical Journal.

Ultraviolet and visible-light telescopes on the Spartan 201 spacecraft, which flew aboard the space shuttle last fall, and the orbiting Solar and Heliospheric Observatory (SOHO) gathered the data. To measure the velocity of charged particles in the sun's outer atmosphere, or corona, each telescope recreated a solar eclipse by using a mask to block out the blinding light from the sun's surface.

The observations focused on the sun's polar regions, where the wind blows fastest. They reveal that oxygen ions stream out of the corona at 440 km/s, nearly double the speed of hydrogen ions.

That result is at odds with an earlier theory, which proposed that electrons attain high temperatures in the corona and then impart their energy to ions. If that were so, heavier ions, such as oxygen, would have lower velocities than lighter ones and none could stream out as fast as the new observations indicate. 

To explain the new findings, Kohl's Smithsonian colleague, Steven R. Cranmer, invokes magnetic waves. It's well known that magnetic fields loop out of the sun's corona and extend into space. Cranmer proposes that some of these waves undulate at the same frequency at which the oxygen ions gyrate about them. When the two frequencies match, something special happens.

Just as a child on a swing reaches great heights if he's pushed at the same rate at which he's moving back and forth, a particle gyrating in sync with the vibration of a magnetic wave readily absorbs energy from the wave. This allows the particle to accelerate to high speeds. 

There's a variety of magnetic waves in the corona, each with a characteristic frequency. Each wave accelerates a particular type of ion that gyrates in sync with that frequency.

Previous SOHO observations prompted Kohl's team to propose this scenario several years ago (SN: 8/31/96, p. 136), but the new data make the case much more compelling, Kohl says.

Although Joseph V. Hollweg of the University of New Hampshire in Durham subscribes to the magnetic-wave scenario, he notes that the findings do not constitute a discovery of the waves themselves, just a strong hint that they exist. He adds that the observations directly show that solar- wind particles are accelerated within 1 million km from the sun's surface. "For the first time, we have a handle on what's really going on in the corona," says Hollweg. 
-R. Cowen 

Surf's up: Observations suggest that the charged particles that make up the solar wind (red and green spirals) hitch a ride on magnetic waves in the sun's atmosphere, which drive the particles into space. (Images: NASA/Dana Berry, AlliedSignal)

Magnetic waves in the sun's outer atmosphere, or corona. Ions, depicted in red and green, are shown gyrating about the waves in the polar regions.

Vibrating grains form floating clumps

A pile of granular material such as snow or sand can suddenly and dramatically rearrange itself in an avalanche. Shaken inside a container to form a uniform mist of particles, these materials also undergo an intriguing transformation-one that French scientists have now triggered in space.

Above a certain density of grains, this granular gas metamorphoses into a cloud containing clusters of particles. Mechanisms of such clustering may play a role in natural phenomena such as the formation of planetary rings and movement of sea-ice floes.  

A new rocket-borne microgravity experiment shows that granular-gas clustering results exclusively from the energy-depleting nature of impacts between grains. �ric Falcon of the �cole Normale Sup‚rieure in Paris and his colleagues report their findings in the July 12 Physical Review Letters.

In a prior experiment on the ground, some of the same scientists observed clusters forming, but the researchers couldn't link the phenomenon exclusively to the energy-sapping collisions. Particle motions caused by up-and-down shaking of the container by a piston may have coordinated with motions caused by acceleration due to gravity to make the clusters, they say.

Now the researchers have sent briefly into space three boxes containing different numbers of tiny bronze spheres. At 150 kilometers above Earth, cameras observed the spheres during 200 seconds of shaking at nearly zero gravity. In each of the two boxes with the most particles, the experimenters saw an egg-shaped cluster surrounded by a swarm of disorganized grains. 

Curiously, the eggs floated motionless in the boxes. In the earlier, ground-based experiment, the clusters bounced up and down because of the combined effects of vibrations and gravity. 

As the lack of motion in the gravity-free experiment shows, "all the kinetic energy injected by the piston is dissipated by the many collisions, so there is no kinetic energy to move the [cluster] particles," Falcon explains.

The experiment is "a very beautiful example of how unmanned flights can lead to important new discoveries in physics," says Jerry P. Gollub of Haverford (Pa.) College.

Falcon contends that the new findings are helping scientists adapt to granular gases the equations describing ordinary gases, such as air. The key difference between the two types of gases is that atoms or molecules in ordinary gases collide without dissipating energy, whereas granular-gas particles lose energy via numerous paths during impacts, such as to sound and heat.

"The present experiment . . . is extremely promising because it leads to a simpler corresponding theory," agrees Stefan Luding of the University of Stuttgart in Germany. 
-P. Weiss

Giving mast cells their proper respect

Although identified more than 150 years ago, mast cells still don't get much respect. And what little reputation these immune cells have is bad. 

Through the release of chemicals such as histamine in response to pollen and other harmless substances, for example, mast cells trigger the miseries of allergies. The cells can overreact so strongly, as in cases of bee stings or peanut allergies, that they kill a person.

Yet, scientists trust that the immune system has a reason for keeping the cells around. "Mast cells are in the body to do good. Their role in allergies is an accident," says Soman N. Abraham of Duke University Medical Center in Durham, N.C.

To prove that point, Abraham and his colleagues have investigated how mast cells may help the body defend against bacteria. In their latest work, they've found that the cells sport a surface protein that recognizes potentially dangerous germs.

Mast cells abound below the skin and in the linings of the respiratory and urinary tracts, areas vulnerable to infectious organisms. There, the cells can secrete chemicals, such as tumor necrosis factor-alpha, that draw microbe-killing blood cells called neutrophils.

"They seem ideally placed and equipped to play a critical role in immune surveillance," says Abraham. "We view them as sentries with rifles. They're at the perimeter keeping an eye out. When they see an enemy, they send signals to bring in reinforcements and at the same time attack the enemy with the rifles."

Over the past several years, Abraham's group and other research teams have shown that rodents lacking mast cells become more vulnerable to certain bacterial infections. Abraham and his colleagues also found that mast cells directly bind to FimH, a protein on hairlike extensions that cover some disease-causing bacteria. In the July 6 Proceedings of the National Academy of Sciences, the researchers identify CD48, which adorns the surface of mast cells, as the protein that performs that binding. 

Over the decades, scientists have suggested many roles for mast cells, from wound healing to warding off parasites, remarks Dean Metcalfe of the National Institute of Allergy and Infectious Diseases in Bethesda, Md. It now seems clear that mast cells can directly recognize bacteria, he says, but it remains unproven that such a talent is critical to a person's health. 

Proving that hypothesis may be tough, since physicians have never found a person naturally lacking mast cells. To fans of the immune cell, that supports the notion that the mast cell is essential for life, notes Metcalfe. 

Abraham's team plans to examine whether artificially stimulating CD48 can arouse mast cells. Such an ability might help people with AIDS, for example. "It's conceivable that in people who have sluggish immune systems, we may be able to activate mast cells at times of infection," he says. 
-J. Travis

Memory may go to pieces in schizophrenia

Most people take for granted their ability to maintain cohesive and distinctive memories of what they have done or observed. For schizophrenia sufferers, however, personal recollections bob to the surface of awareness in isolated fragments that can't keep clear thinking afloat, according to a new study.

People diagnosed with schizophrenia often err when trying to recognize pairs of objects that they saw a short time earlier, report psychiatrist Jean-Marie Danion of the University Hospitals of Strasbourg in France and her colleagues. Some patients had difficulty even recalling whether they had paired objects themselves or watched someone else do it, the researchers say. 

The memory of who paired objects survives, however, in those patients who experience a sense of familiarity upon encountering a pair of items again, although they can't explicitly remember having previously seen the duo.

Fragmentation of memory, resulting in confusion and bizarre behavior, has long been noted in clinical descriptions of schizophrenia. However, investigators have had difficulty devising tests of this phenomenon.

"Our findings support the proposal . . . that schizophrenia is predominantly an abnormality of conscious awareness," Danion's group concludes in the July Archives of General Psychiatry.

The researchers recruited 25 patients undergoing treatment for schizophrenia and a control group of 25 healthy adults. Each volunteer saw 72 common objects placed on a table and then arranged half of them in pairs according to written directions. They watched an experimenter form pairs out of the remaining items. After completing unrelated tasks for 45 minutes, participants tried to identify from a written list of object pairs which ones they had seen. 

Patients displayed marked memory difficulties, particularly for object pairs that they didn't assemble themselves. In contrast, healthy individuals combined the separate lines of information into coherent memories. They usually remembered pairs that they had seen, regardless of who manipulated them. Explicit recall of object pairs tended to go along with accurate memories of having watched or performed object pairings.

Reasons for memory fragmentation in schizophrenia are unclear, the researchers say. They may include a disruption of the ability to tie together related lines of information, they theorize.

The new results are "interesting and potentially important," remarks psychiatrist Allen Y. Tien of Medical Decision Logic in Baltimore in a comment accompanying the new report. Researchers should examine whether patients do better on tests that present fewer object pairs or when shown pictures instead of words on recall lists, Tien holds.

It's not known if such memory problems occur frequently in severe psychiatric disorders other than schizophrenia, he adds.  
-B. Bower 

The color of vitamin A

The cauliflower pictured here is indeed orange-due to a mutation that increased its beta-carotene content at least 100-fold. This mutant line, which first appeared spontaneously in a Canadian field 30 years ago, is only now undergoing a major molecular probing.

At the U.S. Department of Agriculture's Plant, Soil, and Nutrition Laboratory in Ithaca, N.Y., David F. Garvin is investigating why changes in a single gene ratchet up production of this pigment, which the body transforms into vitamin A.

"Our goal is not to make orange cauliflower," he notes, but to explore whether plant staples that are virtually devoid of beta-carotene-such as rice or wheat-might be engineered to make plenty. Such cultivars could improve health in areas of the world where vitamin A deficiency is rampant.     
-J.R.

(Garvin/USDA-ARS)

Africa's Latest Scourge

A flesh-devouring bacterium begins to reveal its secrets

By JOHN TRAVIS

People living near slow-running water are more likely to contract the disfiguring disease Buruli ulcer. Here, a villager collects water and plant samples to help scientists who are looking for the bacterium that causes the disease.

Last month, when he visited a small hospital in rural Ghana, Wayne M. Meyers found that 58 of its 100 beds held people afflicted with a disfiguring infectious disease of the skin and underlying tissue. More than half of the people with the illness, Buruli ulcer, were children, and most were under the age of 10.

To Meyers, a microbiologist at the Armed Forces Institute of Pathology (AFIP) in Washington, D.C., the hospital visit offered disturbing evidence that the illness is on the rise in Africa.

"It's a major health problem. Some of these patients will have to stay in the hospital for many months," says Meyers, who first encountered Buruli ulcer while investigating leprosy in Africa in the 1960s. 

Caused by a bacterium known as Mycobacterium ulcerans, the disease starts as a painless, though sometimes itchy, swelling in the skin. From this marble-like nodule, concealed destruction spreads for days or weeks. A toxin secreted by the proliferating microbe ravages the subcutaneous fat layer, destroying so much tissue that the skin above finally dies and sloughs away. A lesion may spread over the full chest or back or an entire limb. Occasionally, an infection chews its way to, and even through, bone.

There is no proven drug treatment for Buruli ulcer, so physicians can only limit the bacterium's spread by surgically excising the dead tissue and covering the wounds with skin grafts. With this crude strategy, physicians often must amputate an infected limb or cut out an eye. Even though most of the massive skin ulcers eventually heal on their own, the scarring can limit muscle and joint movement, leaving patients with permanent disabilities.

Over the past century, cases of Buruli ulcer have appeared in 25 countries around the world. Africa, and most recently the western part of the continent, has borne the brunt of the disease. The Ivory Coast, Benin, and Ghana now record thousands of cases each year. 

Scientists haven't pinned down the number of people infected with the microbe, but M. ulcerans is "probably one of the real emerging pathogens in the world," says Jordan W. Tappero of the Centers for Disease Control and Prevention (CDC) in Atlanta. 

That's a troubling thought to scientists since they know little about the microbe. "Everything about [Buruli ulcer], from the bacteria to its products to the disease, is just really mysterious," says Pamela L. Small of the National Institute of Allergy and Infectious Disease's Rocky Mountain Laboratories in Hamilton, Mont.

Yet, investigators have made some inroads. Small and her colleagues, for example, recently identified an unusual toxin made by the bacterium. That finding, and several others, give investigators renewed hope that a therapy or a vaccine for the illness is on the horizon. "A little bit of effort in this area might have far-reaching returns in terms of treatment and prevention," says Tappero.

The microbe responsible for Buruli ulcer has two notorious relatives-the germs that cause tuberculosis and leprosy. All three belong to a group called mycobacteria. Unlike the other two, however, M. ulcerans generally doesn't live inside the cells of its host but dwells in the material surrounding cells. 

M. ulcerans may someday prove as troublesome as the tuberculosis and leprosy mycobacteria, according to the World Health Organization (WHO). It estimates that the incidence of Buruli ulcer in Africa will surpass that of leprosy. In some regions, Buruli ulcer already poses more of a health care problem than tuberculosis. 

In 1997, WHO responded to this emerging threat with the Global Buruli Ulcer Initiative, a program dedicated to investigating and eradicating the gruesome disease. The following year, the presidents of the Ivory Coast, Benin, and Ghana attended an international conference on Buruli ulcer and pledged to coordinate their efforts to battle it.

"There are so many simple questions that could be answered with a small amount of money," says Small, a member of WHO's Buruli ulcer scientific task force.

With their discovery of a toxic molecule made by M. ulcerans, Small and her colleagues resolved one basic question. In the late 1960s, scientists hypothesized that the microbe secreted a toxin that diffuses beyond the site of infection. Examination of tissue killed by the bacterium had prompted this speculation. "The damage extends far beyond the location of the organisms," notes Meyers. 

Investigators at AFIP confirmed the presence of a toxin when they demonstrated that the secretions of M. ulcerans triggered cell death identical to that caused by the microbe itself. Yet Meyers and other investigators never could identify and purify the destructive element within those secretions. 

Small's team had similar difficulty until one of the group, Kathleen M. George, recently wondered if M. ulcerans' toxin might be a fatty molecule, a lipid, rather than a protein like other bacterial toxins. By mixing the secretions of the mycobacterium with chloroform and methanol, the investigators eliminated proteins from the mixture, but not lipids. The resulting concoction still killed mouse skin cells. 

"That was the key experiment," says Small. 

The scientists eventually purified a yellow waxy substance, which they called mycolactone. In test-tube experiments, it prompts skin cells to become rounder and eventually die. Moreover, when injected into guinea pigs, mycolactone mimics infection by M. ulcerans. 

"We can take this molecule, put it into an animal, and get both the cell death and the immunosuppression that's characteristic of the disease," says Small, who described her team's work at the American Society for Microbiology meeting in Chicago last month. The scientists also had reported results in the Feb. 5 Science.

Disruption of the normal immune response to a bacterial infection is a hallmark of Buruli ulcer. When tissue starts to die from an infection, white blood cells called neutrophils normally rush in, generating the pus typical of many wounds. In Buruli ulcer, however, neutrophils rarely enter the dying tissue, giving the ulcers an unusual "clean" look, says Small. Mycolactone has a similar suppressive effect on the immune cells.

When the researchers examined the structure of mycolactone, they found that it actually belongs to a family of lipidlike molecules called polyketides. Other polyketides include well-known antibiotics, such as erythromycin, and drugs that suppress the immune system, such as rapamycin. 

Small's group speculates that M. ulcerans employs its toxin to ward off predators in its natural habitat. Soil bacteria frequently synthesize polyketides for such a purpose.

Small predicts that the study of M. ulcerans and mycolactone will also provide insight into diseases caused by other mycobacteria. While those responsible for tuberculosis and leprosy don't seem to make toxins, they do have the cellular machinery needed to synthesize polyketides, she notes.

The discovery of mycolactone is "an absolute breakthrough," comments C. Harold King of Emory University School of Medicine in Atlanta, who has also been trying to isolate M. ulcerans' toxin. King hasn't stopped his search, however. He continues to believe that M. ulcerans may have additional protein toxins or proteins that aid mycolactone's destructiveness.

Small doesn't dismiss that possibility. She notes, however, that spontaneously arising strains of the mycobacterium that don't make mycolactone produce a harmless infection that the immune system quickly controls. These strains offer encouragement that an antitoxin treatment could slow the progression of Buruli ulcer. While an antitoxin would not kill M. ulcerans, it might give the immune system a fighting chance to repel the invader, says Small.

Developing an antitoxin may not prove simple. Antitoxins usually consist of antibodies made by injecting a toxin into animals and allowing their immune system to respond. Polyketides, however, don't generate a strong immune response. Consequently, scientists will try to subtly modify mycolactone to make it more provocative to the immune system. 

An antitoxin would make a welcome addition to the bare arsenal currently available to physicians faced with Buruli ulcer. Although a vaccine would offer the most cost-effective solution, medical researchers have made little progress in that direction. Some evidence suggests that the BCG vaccine, which many people receive to protect against tuberculosis, confers partial immunity to Buruli ulcer. This protection lasts only 6 months, however. Scientists don't yet know if booster doses would extend that period.

In terms of drug treatments, there has been no well-designed study to test the value of antibiotics. Some physicians have reported success with various drugs, but others have found that the same drugs bring no improvement. "There's a tremendous amount of soft data on this [issue]," says Small. 

The futility of some past antibiotic use may reflect the fact that Africans with Buruli ulcer generally do not visit physicians until far into the disease's progression. "Treatment with one or two antibiotics on people with football-sized ulcers doesn't work very well. It's too late; the skin is already gone," notes Tappero.

Early diagnosis of an M. ulcerans infection is therefore crucial, especially since scientists suspect that the microbe may sometimes reside in the body for months or years before it starts to eat away tissue. King and his colleagues have identified antibodies targeting M. ulcerans in patient blood samples and developed an assay for the microbe. They've tested it on stored blood samples and plan to conduct African field trials. Among other issues, the investigators need to confirm that their assay can distinguish between infections of M. ulcerans and other mycobacteria.

A blood test revealing past or current infections with M. ulcerans may settle pressing epidemiological questions. For example, how much of the African population has been exposed to the microbe? 

"It might be that a large portion is infected, but only a small percentage go on to develop disease, perhaps months to years later," says Tappero. He notes that a similar situation occurs in tuberculosis and leprosy.

"We think the disease is only the tip of the iceberg," agrees Paul Johnson of the Monash Medical Center in Clayton, Australia, another member of the WHO task force on Buruli ulcer.

Australian researchers have long been acquainted with Buruli ulcer. Although Buruli ulcer has most likely existed in Africa for more than a century, M. ulcerans was first isolated by Australian scientists in 1948. Physicians in that country know the condition as Bairnsdale ulcer, after the town that suffered a small outbreak in the 1930s and 1940s. The moniker Buruli ulcer arose in the 1960s, when a large number of cases struck the Buruli region of Uganda.

Johnson and his colleagues still puzzle over why a predominantly African disease flares up on occasion in Australia. "It's a very strange thing that this tropical disease appears in a temperate country," he says.

That oddity highlights crucial areas of ignorance concerning M. ulcerans. No one knows where the microbe usually lives or how it gets transmitted to people. "We just haven't found where the bug is replicating in the environment. It's really maddening," says Small. 

For several decades, scientists have tried to grow M. ulcerans from soil, water, and plant samples taken from infected regions. They've had no success, perhaps because it's a slow-growing organism that other microbes crowd out in a laboratory dish. 

The one consistent environmental association with the disease has been stagnant, recently dammed, or slow-running water.  Most cases in Africa arise in rural villages near swamps or wetlands, and outbreaks have occurred after flooding.

In 1997, Johnson and his colleagues offered the strongest evidence linking M. ulcerans and water. The disease hit a small town on an island near Melbourne. By mapping the location of each of the nearly 30 cases, the scientists concluded that the mycobacteria were somehow moving into people from a local golf course. 

Johnson and his colleagues had just developed an assay that could screen environmental samples for a DNA sequence unique to the microbe. When they tested water from the golf course's irrigation system and a swamp on the course, the researchers detected the mycobacterium's telltale genetic tag.

If stagnant or slow-running water provides M. ulcerans its home, what then accounts for the recent rise in Africa of Buruli ulcer? "Our speculation is that the reemergence of this disease may be caused by deforestation and a resulting increase in flooding," says Meyers.

How people contract Buruli ulcer still remains unexplained, making it difficult for physicians to recommend ways to avoid the disease. Anecdotal evidence indicates that openings in the skin-from gunshot wounds, needle injections, or even splinters-increase a person's risk of getting Buruli ulcer. M. ulcerans can't by itself penetrate the skin, researchers therefore have concluded.

Insects may also help the bacteria get under a person's skin, according to a report in the March 20 Lancet. Certain water bugs living on plant roots in endemic areas of Benin and Ghana test positive for M. ulcerans DNA and appear to carry the mycobacteria, say Meyers, long-time Buruli ulcer researcher Françoise Portaels of the Institute of Tropical Medicine in Antwerp, Belgium, and their colleagues.

These water insects might transmit the microbes. "They do bite people and can fly some distances," notes Meyers.

"It's an exciting hypothesis that needs to be pursued," says Tappero.

Still, unlike mosquitoes, which are reservoirs for malaria-causing parasites, the water bugs aren't considered the natural host for the mycobacteria. The scientists suspect the insects accidentally pick up the bacteria, perhaps by eating other creatures infected with M. ulcerans.

The search for the lair of this elusive and dangerous bacterium continues.     n

Children with Buruli ulcer fill a rural hospital in west Africa. One child (foreground) just had dead tissue on his belly excised.

Countries (red) where Buruli ulcer is found. 

A medium-size lesion on a man with Buruli ulcer.

Watery prospects: Shoot the moon

Some spacecraft end their missions by sailing quietly into oblivion, but the impending demise of Lunar Prospector could make quite a splash.

Observations by the craft, which has orbited the moon since January 1998 and is running low on fuel, have indicated that several craters at the lunar north and south poles contain frozen water. Prospector's final moments-set for a few minutes before 6 a.m. EDT on July 31-may provide the best proof yet that water really exists on the moon. If astronauts can easily extract it from the lunar soil, water will be a valuable resource and could spur efforts to colonize the moon. 

If all goes according to plan, the tiny craft will crash into Mawson crater, a 60-kilometer-wide dent at the moon's south pole. Because the crater's rim is high enough to prevent sunlight from ever illuminating the bottom, Mawson is an ideal place to harbor frozen water. An abundance of hydrogen atoms in Mawson, previously revealed by Prospector, also indicates the presence of water (SN: 10/10/98, p. 239).

Hurtling into the crater at 1.3 km per second, Prospector may shoot up a plume of water vapor-if Mawson contains as much ice as astronomers hope. Previous estimates suggest that the concentration of frozen water in Mawson could be as much as 2 percent and that the impact could heat as much as 18 kilograms of ice to a temperature of 400 kelvins.

The densest part of the water plume could remain aloft for 16 minutes, calculates David B. Goldstein of the University of Texas at Austin. Goldstein and his colleagues, who proposed sending Prospector to a watery grave, describe their analysis in the June 15 Geophysical Research Letters.

Of all the observatories that will cast their eyes on the moon this July 31, the Submillimeter Wave Astronomy Satellite has the best chance of detecting a water plume, says Goldstein. That's because its detectors are tuned to a wavelength at which water absorbs light. The Earth-orbiting craft, however, won't have a clear view of the moon until a half hour after the crash.

Even if the Submillimeter satellite misses the plume, that won't put a damper on the observations. Sunlight striking the rising column of water vapor will separate it into hydroxyl (OH) molecules and hydrogen, and these constituents should linger in the tenuous lunar atmosphere for several hours. Instruments joining the lunar-gazing party include the Hubble Space Telescope and the McDonald Observatory, near Fort Davis, Texas. 

"A positive spectral detection of water vapor or its photo-disassociated byproduct, OH, would provide definite proof of the presence of water ice," says Goldstein.  

Both Goldstein and Alan B. Binder of the Lunar Research Institute in Gilroy, Calif., the chief scientist for Lunar Prospector, note that a failure to detect water would not rule out water's existence on the moon. For instance, Prospector could miss its intended target. Plowing into the lunar surface at a glancing angle of 6.5ø, the craft might hit the crater's rim rather than its floor. 

In addition, Mawson may not contain sufficient water to generate a detectable signal, or the models researchers have developed could be wrong. Binder and his colleagues put the overall probability of detecting a water signal at 10 percent.   

Nonetheless, Prospector's controlled crash on July 31 "is a lot better than just running out of gas," comments James W. Head of Brown University in Providence, R.I. 
-R.C.

Radar image of the moon's south pole shows crater (small circle) that Lunar Prospector is set to crash into on July 31.

Dyeing to find muscle stem cells

While the strategy of transplanting muscle cells into people with muscular dystrophies or other muscle diseases makes sense in theory, it has not lived up to its promise. Few transplanted muscle cells survive and form new muscle fibers, notes Louis M. Kunkel of Children's Hospital in Boston. The problem appears to be that most transplanted cells are too set in their ways to regenerate muscle tissues. What's needed, says Kunkel, are muscle stem cells-less specialized cells whose sole purpose is to create new muscle. 

At last month's American Society of Gene Therapy meeting in Washington, D.C., Kunkel's coworker Emanuela Gussoni reported progress in finding such stem cells. She, Kunkel, and their colleagues treated muscle tissue with a dye and found a population of cells that took up less of the dye than others did. The researchers borrowed the strategy from Richard Mulligan, also at Children's Hospital, who had accidentally found that a similar difference in dye uptake helps identify blood-forming stem cells in bone marrow.

Hoping that their dye-resistant subpopulation of cells was rich in muscle stem cells, Gussoni and her team injected the cells into female mice having a genetic condition similar to a muscular dystrophy. To prevent rejection of the foreign cells, the researchers irradiated the rodents to destroy their immune systems. 

Since the transplanted cells came from male mice, the researchers followed the cells' survival and proliferation by looking for Y chromosomes. After 3 months, around 5 percent of the female rodents' muscle tissue contained cells with a Y chromosome, says Kunkel. The new cells were also making dystrophin, a crucial muscle protein that mice with the dystrophy-like condition are unable to make.

Curiously, bone marrow and spleen tissue also harbored cells with a Y chromosome, indicating that the transplanted cells gave rise to more than muscle. The cellular conversion may go both ways. A report last year showed that bone marrow cells can generate new muscle in addition to blood cells (SN: 3/7/98, p. 150). 

Kunkel's team is now trying to determine how muscle stem cells injected into the bloodstream find their way to muscle tissue. For example, the scientists are examining whether exercise that breaks down muscle tissue stimulates the release of a signal that draws stem cells to the area. 
-J.T.

A surprising tale of a frog's tail

The tadpole's metamorphosis into a frog has intrigued biologists for more than a century. Scientists have long known that a hormone produced by the thyroid gland sets the dramatic event into motion, but they've had less insight into the influences of other molecules. Donald D. Brown of the Carnegie Institution of Washington in Baltimore and his colleagues have begun to address that issue.

The researchers have focused on the way that the tail of a tadpole disappears, or is resorbed, during metamorphosis. More than a dozen genes increase their activity during the tail resorption, said Brown last month in Charlottesville, Va., at the annual meeting of the Society for Developmental Biology. 

Brown's group has also genetically altered frogs to overproduce certain hormones thought to act during metamorphosis. These hormones haven't proven as important as expected. Frogs engineered to make lots of growth hormone, for instance, become so fat that they die within 9 months after hatching, but they still undergo seemingly normal metamorphosis. Tadpoles that overproduce the hormone prolactin also metamorphose as usual-with one interesting exception. 

"They do everything perfectly well, except they can't resorb their tails. They turn into frogs with extremely long tails," says Brown. The leftover tails lose all their muscles during metamorphosis, so they are like scar tissue, he adds. 
-J.T.

Does Practice Make Perfect?

The benefits of busy hospitals

By DAMARIS CHRISTENSEN

Your chest hurts and pains shoot down your left arm. You are having trouble breathing and feel light-headed. You realize that you are having a heart attack. 

Quick treatment is crucial, so you call 911. An ambulance arrives, the paramedics ease you onto a stretcher, and away you go, with siren wailing.

With all the expensive equipment on that ambulance, one of the most important devices may be its turn signal. At least in busy urban areas, the driver's choice of which hospital to head for may affect your chance of survival: The odds seem best if the hospital's cardiac-care unit is a busy place. 

A recent study of almost 99,000 Medicare patients who were treated for heart attacks at nearly 4,000 hospitals nationwide found that patients at the hospitals receiving the most heart attack patients were 15 percent more likely to survive than patients treated at the hospitals getting the fewest. 

This study, published in the May 27 New England Journal of Medicine (NEJM)-and others over the past few years-suggests that practice may indeed make perfect. According to the research, patients suffering from ailments ranging from heart attacks to AIDS fare better when they are treated at hospitals that care for many patients with that particular disease.

David R. Thiemann of Johns Hopkins University in Baltimore, lead author of the recent NEJM study, and his colleagues defined high-volume hospitals as those treating at least 4.4 Medicare patients for heart attacks per week, and low-volume hospitals as those treating 1.4 or fewer of these cardiac patients weekly. 

The researchers took into account patients' ages, previous heart disease, other diseases, severity of heart attack, and elapsed time from the onset of symptoms to the beginning of treatment. About one-third of the difference in survival was explained by the observation that doctors in high-volume hospitals were slightly more likely to attempt to open clogged arteries with angioplasty and to give patients aspirin and other drugs to stave off future heart attacks, Thiemann says.

"The rest is probably the intangible we call experience. Medicine is really as much art as science, and experience-not just of the physician, but of the entire health care team-matters," Thiemann says. "No study can measure the nuances of good medical care, but it seems that judgment and experience matter more than the availability of a technology." 

Studies by others have suggested that specialist physicians may treat ailments ranging from heart disease to stroke more effectively than general practitioners and family physicians, who together are called generalists.

In the era of managed care, access to specialist care has become an important aspect of so-called patients' rights legislation. The issue is not simple, however. Teasing the importance of doctors' training and experience from the overall effect of hospital size and the quality of other staff is difficult (see sidebar). 

Thiemann, for example, found no evidence to suggest that the number of patients treated by the individual physician had any relationship to the chances of survival for those patients. The benefits of specialist care were too intertwined with hospital volume and patient characteristics to allow any hard-and-fast conclusions, he says.

While Thiemann's study is one of the first to suggest that heart-attack patients may fare better at busier centers, work over the past decade examining surgical procedures has suggested a relationship between high volume and favorable outcome. In the early 1990s, several studies suggested that heart-bypass surgery is more successful at busier centers. These findings prompted New York and Pennsylvania to make public their information on the number of bypass surgeries performed by surgeons and hospitals and the overall survival rates. 

Cancer patients also seem to do better at large treatment centers. As is the case for heart disease, the evidence in favor of cancer specialists over generalists is limited. However, the demonstrated benefits of having cancer surgery at hospitals busy with cancer patients has triggered national advisory bodies to say that some complicated procedures should be done only at facilities already performing many such surgeries. 

In a report released in April, the National Cancer Policy Board, an independent federal advisory agency, recommended "high-volume" hospitals for patients who need surgery for pancreatic cancer, lung cancer, esophageal cancer, and cancer of the pelvic organs such as the ovaries. A relatively large share of high-risk surgery takes place today in low-volume settings. 

Complicated chemotherapy regimens are also more successful at larger, busier centers, according to the report.

Some of the studies that the board considered gave striking results. One followed the survival of more than 5,000 Medicare patients after cancer surgery. Among patients undergoing surgery to remove cancer of the esophagus, 17.3 percent of patients at low-volume hospitals died within a month, compared with just 3.4 percent of people treated at the highest-volume centers. 

The researchers, led by Colin B. Begg of the Memorial-Sloan Kettering Cancer Center in New York, found similar results among patients with cancers of the pancreas, the liver, or the pelvic organs. The busiest hospitals performed from four to six times as many of these high-risk procedures as the low-volume hospitals did. 

In another study, a team of Europeans reported that people with serious testicular cancer fared better in institutions that treated five or more patients over 4 years than in institutions that treated fewer patients. There were no differences in survival between patients seen at hospitals that treated 5 patients and those that treated more than 20 over the 4 years of the study, the researchers reported in the May 19 Journal of the National Cancer Institute.

The benefits of high-volume centers appear to stretch beyond heart disease and cancer treatments. In Maryland, people undergoing complex gastrointestinal surgery were three times more likely to die of complications in the 46 hospitals that performed 20 or fewer such surgeries each year than in the hospital that performed more than 200 surgeries each year. 

People undergoing gastrointestinal surgery at the four hospitals that performed between 21 and 50 such operations each year fared slightly better than those at the lowest-volume centers, according to a report in the July Journal of the American College of Surgeons. About 13 percent of patients died after their surgery at the least-busy centers.

Likewise, in the December 1998 Health Services Research, researchers reported that elderly patients undergoing total knee replacement surgery at hospitals that performed at least 50 of these operations a year were less likely to suffer complications than people treated at lower-volume centers.

Several studies have indicated that patients with AIDS-related conditions do better in hospitals that treat more AIDS patients, says Mari M. Kitahata of the University of Washington in Seattle. 

Given all these studies, should patients always try to go to the biggest, busiest hospitals? Not necessarily, say health policy experts. A heart attack victim should worry first about getting to an emergency room quickly, says Thiemann. No medical group has yet certified specific hospitals as heart-attack treatment centers. Hospital choice should be left to the emergency medical personnel, he says.

The problem is that "findings regarding the relation between volume and outcome tend to be true only on average," cautions Edward L. Hannan of the University of Albany School of Public Health in Rensselaer, N.Y. 

"Even when a significant relation between volume and outcome is identified in a study, some high-volume centers in the study are likely to have had average or poor outcomes. There are almost always numerous low-volume centers with average or exceptional outcomes," he says. 

"One of the puzzlers between volume and outcome is that the number of procedures that constitute 'high volume' varies tremendously from procedure to procedure," says National Cancer Policy Board member Diana Petitti of the Kaiser Permanente Medical Care Program in Pasadena, Calif. While high-volume centers for heart surgery may see hundreds of patients each year, some high-volume cancer centers may operate on just a few patients with a particular cancer each year, she says.

Carolyn Clancy of the Agency for Health Care Policy and Research in Rockville, Md., speculates that the high-volume benefit may result from trained health care teams, not just physicians, who can monitor and educate patients about their diseases. 

Petitti agrees that it remains to be seen whether the beneficial effects of high-volume medical centers are due to better nursing care, better systems of care, or simply surgeons and health care teams that are used to dealing with higher numbers of cancer patients.

"From a health policy point of view, these are intensely important questions about quality and the benefits of specialty care and experience," says Harlan M. Krumholz of Yale University. "This is, however, an enormously difficult area to study." 

The people who study health care do have some practical advice to offer. "For elective procedures or issues in which you can take time to plan ahead, it does make sense to do a little comparative shopping," says Ira S. Nash of the Mount Sinai Medical Center in New York. "But the areas in which good quality data to base your decisions on are available are vanishingly small."

Patients should make sure that the hospitals they consider have procedures in place to monitor the quality of their care, says Krumholz. "What you want to know is that you are getting a hospital that is always trying to get better," he says. He cautions, however, that widely available hospital "report cards" have not yet received the approval of most medical organizations.

Clancy agrees. "The big tension is to get quality care and still have coordinated care. We need more information about how we get it right, not who does it right. And we need to translate what we already know into practice." 
n

A given surgical procedure is more likely to be successful in hospitals that perform many such operations, according to recent studies. 

Is specialist care superior?

It seems intuitive that going to a specialist physician will result in more thorough and up-to-date care for whatever ails you. In fact, many studies support this idea-but health-care researchers caution that they may not tell the whole story.

The first question is, Whose patients are sicker? Specialists tend to treat more complicated forms of disease, but generalists-family physicians and general practitioners-are more likely to treat patients with several coexisting diseases.

A second question is, What counts as the most valuable treatment? Specialists are more familiar with standards of care for the diseases they treat regularly, says Harlan M. Krumholz of Yale University. On the other hand, a generalist may do a better job of coordinating a patient's care and keeping an eye on a person's overall health, says Martin T. Donohoe of the Oregon Health Sciences University in Portland. 

To further complicate comparisons, many generalists will consult with specialists on complicated cases, but medical records do not always show that, says Carolyn Clancy of the Agency for Health Care Policy and Research in Rockville, Md. 

That said, stroke patients treated by neurologists are more likely to survive than stroke patients treated by generalists, according to a report published in the November 1998 Stroke. Among about 38,000 stroke sufferers nationwide, 16.1 percent of those treated by a neurologist died within 3 months, compared with 25.3 percent of those treated by family physicians.

Several studies have shown that people with heart disease fare better when they are treated by cardiologists, says Ira S. Nash of the Mount Sinai Medical Center in New York, but it's hard to figure out exactly why. 

"Physician specialty, in addition to being a measure of formal training in the field, is also a proxy for clinical experience," he says. "It's very difficult to separate out the overlapping concepts: one, that practice makes perfect; two, [the effect of the] educational and time investments in a clinical problem the physician is simply interested in; and three, the issue of formal training."

Differences between specialist care and generalist care, however, pale in comparison with the finding that both specialists and generalists often fail to put the latest knowledge into practice, contend both Donohoe and Clancy. A December 1998 report by the U.S. General Accounting Office documented that heart attack survivors who saw cardiologists regularly were more likely to take cholesterol-lowering drugs and beta blockers-which reduce heart rate and blood pressure-than those who received care from a generalist. Even so, these life-prolonging drugs were not prescribed to many patients who appeared to be eligible for them, implying that both generalists and specialists could do better.

"Maybe we are focusing too much energy on the differences between generalist and specialist care," says Donohoe. Perhaps, he adds, "we should focus more intently on improving the quality of communication and cooperation between generalists and specialists and on developing and promoting practice guidelines that might have a much bigger effect on the overall health of Americans." 
     -D.C. .

From Lewisburg, Pa., at the annual meeting of the Animal Behavior Society

Africanized bees make better shoppers

Part of the secret to world domination-in the honeybee realm, at least-may involve collecting more pollen than nectar.

Jennifer H. Fewell and Jon F. Harrison of Arizona State University in Tempe were studying local wild honeybees when Africanized bees buzzed in during 1995. Chronicling the rapid takeover, Fewell and Harrison noted that Africanized bees swarmed to start new colonies two or three times faster than the resident European bees did. 

To figure out how the newcomers reproduce so quickly, the researchers set up glass-sided observation hives for both Africanized and European bees. Each started with 1,000 marked bees, and researchers tracked activity bee by bee. 

Africanized bees were more likely to collect pollen-a high-power baby food-while European bees were more likely to bring home nectar-a good ration for winter. In a climate like Arizona's, the pollen-skewed colonies did not suffer in cold weather.

In the Africanized colonies, and much less so in the European ones, worker metabolisms revved up when bees got old enough to forage. Thus they worked harder than their European counterparts. The Africanized bee baby boom, Fewell and Harrison propose, comes in part from extra effort and extra pollen. 
-S.M.

Do monkeys check each others' blues?

A male vervet monkey may use the shade of blue on another male's scrotum as a clue to status, according to new observations of monkey encounters.

Sexually varied body colors in birds, fish, lizards, and amphibians have inspired a lot of analysis, remarks Melissa S. Gerald of the University of California, Los Angeles. Primates also flash some outrageous colors. Yet, except for the bright colors of mandrills, they've attracted little research, she says.

Scrotal color in vervets varies considerably, from cornflower blue to a chilly white. Gerald linked darker color to higher concentrations of a metabolic product of serotonin, a brain chemical suspected of influencing dominance.

She arranged encounters between males that had not met. In 23 pairs, males with darker scrotums usually behaved as dominant over the pale guys.

The blue cue might tell a monkey whether he has a fighting chance or is hopelessly outclassed, Gerald speculates. When she paired males with similar shades, she found them more likely to fight than males with mismatched scrotal blues.

With spray paint, Gerald upgraded some of the pale males to powder blue. The color-enhanced monkeys did not manage to achieve dominance over true blues, so Gerald speculates that the interaction involves multiple cues. Yet she did see a familiar pattern in aggression. The same-color pairs fought more readily than mismatched pairs-even though one male was just a wimp with misleading make-up. 
-S.M.

Show-off crickets have a shy side

Male field crickets that take big risks for love seem to make up for their folly by hiding a lot.

Female crickets prefer males that chirp extra-long songs, sometimes for up to 3 hours, explains Ann V. Hedrick of the University of California, Davis. However, serenading can attract hungry toads and other predators. "The prevailing wisdom has been that more calling means more risk [of getting eaten]," she says.

Hedrick collected male crickets from a California soccer field and sorted them according to their singing habits, which are inherited. When she tucked them into little containers in her laboratory, the marathon singers tended to take a long time to venture out. However, the short-chirpers popped out to explore more readily. 

"I have shy and bold crickets," Hedrick says. Those reckless, crooning dreamboats have a cautious side, after all. 
-S.M. 

Is beauty more than meets the eye?

Women find a masculine face-with a large jaw and a prominent brow-more attractive when they are most likely to conceive, according to a study published in the June 24 Nature. Before, during, and just after menstruation, however, they seem to be drawn to less angular, more "feminine" male faces, the researchers report.

"Other studies of female preference, mainly for odors, show changes across the menstrual cycle," says lead author Ian Penton-Voak of the University of St. Andrews in Scotland. "We thought it would be interesting to look at visual preferences and see if they changed also."

The researchers showed 39 Japanese women composite male faces that emphasized masculine or feminine facial features to differing degrees. The women preferred images with more masculine features when they were in the fertile phase of their menses but favored more feminine features during their less fertile phase.

The type of face women find attractive also seems to depend on the kind of relationship they wish to pursue, according to another experiment. The cyclic preference for masculine faces was evident among 23 British women asked to choose the most attractive face for a short-term relationship, Penton-Voak says. The 26 women asked to choose an attractive face for a long-term relationship, however, preferred the more feminine features throughout their menstrual cycle. 

Another 22 women who were using oral contraceptives did not show monthly changes in the faces they preferred even for short-term relationships, indicating that hormones might play a role in determining attractiveness, Penton-Voak says.

Men whose faces have some feminine softness are perceived as "kinder" men who may make better husbands and partners, he adds, while macho features may be associated with higher testosterone levels and good genes. He cautions, however, that research hasn't yet shown a link between a woman's preferences in such tests and her actual behavior. 
-D.C.

Pesticide exposure begins early

Contaminants from pesticides and industrial chemicals are present in the amniotic fluid surrounding fetuses, according to a small study in California. 

In tests on 53 pregnant women, researchers found that one-third of their future offspring were being exposed in the womb to detectable amounts of DDE-a byproduct of the pesticide DDT, which has been banned in this country since 1972. The pesticide and its byproducts block the action of the male hormone testosterone. Studies have linked DDT exposure to the demasculinization of alligators in Florida (SN: 7/15/95, p. 44).

Concentrations of DDE ranged from 0.1 to 0.63 nanograms per milliliter of fluid, roughly comparable to the amounts of natural sex hormones in these fetuses, says Warren G. Foster of the Cedars-Sinai Medical Center in Los Angeles. He reported the results last month at the annual meeting of the Endocrine Society in San Diego.

The researchers also found traces of the industrial chemicals known as polychlorinated biphenyls and the byproducts of the pesticide lindane in the amniotic fluid of the women, who were 16 to 20 weeks pregnant.

"We've shown for the first time that these environmental pollutants are indeed present in amniotic fluid and the developing fetus is exposed to them," says Foster. "The question of whether or not these chemicals have effects remains to be seen, although we are certainly concerned they might."

Foster and his colleagues plan to study 1,000 pregnant women in the United States and Canada and follow their infants for several years to see if pollutant exposure correlates with sex-organ abnormalities or other problems. 
-D.C.

