New gene uncovered for late-onset Alzheimer's

Findings replicated in four different ethnic groups: Caribbean-Hispanics, Northern Europeans, Afri-can-Americans and Israeli-Arabs


An international team of researchers, led by Columbia University Medical Center, Boston University School of Medicine and the University of Toronto, has uncovered a major new gene -- SORL1 -- implicated in late-onset Alz-heimer's disease. Replicated in four distinct ethnic groups, SORL1 is only the second genetic variant for late-onset Alzheimer's, the type of Alzheimer's found in 90 percent of people with this devastating disease. ApoE4, the first, was identified in 1993.


In an article published in the Jan. 14 advance on-line edition of Nature Genetics (February print edition), re-searchers describe how variants in the SORL1 gene were found to be more common in people with late-onset Alzheimer's than in healthy people the same age. The authors believe that these genetic variants alter the normal function of SORL1, sending amyloid precursor protein (APP) down a pathway that increases the production of the toxic amyloid beta (A£]) peptides in the brain resulting in Alzheimer's. When the SORL1 gene works properly, it sends APP along recycling pathways -- preventing it from being cut into toxic A£] forms.


People with these genetic variants may not produce normal amounts of SORL1, suggesting that this gene has protective function when working properly. The researchers believe that the reduction of SORL1 in the brain in-creases the likelihood of developing Alzheimer's disease.


An important aspect of their findings was that the association between Alzheimer's disease and SORL1 was replicated in four distinct ethnic groups: Caribbean-Hispanics, North Europeans, African-Americans and Israeli-Arabs. Many previous studies on the genetics of Alzheimer's used data from mostly white populations of American and European ancestry. In total, the five-year federally- and internationally-funded study involved DNA samples from 6,000 volunteers.


The research team at Columbia University Medical Center was led by Richard Mayeux, M.D., co-director of the Taub Institute for Research on Alzheimer's Disease and the Aging Brain. The team at the University of Toronto was led by Peter St. George-Hyslop, M.D., director of the Centre for Research in Neurodegenerative Diseases, and the Boston University team by Lindsay Farrer, Ph.D., chief of the Genetics Program. Steven Younkin, M.D., Ph.D., chair of Department of Pharmacology at the Mayo Clinic College of Medicine in Jacksonville, Fla. also provided DNA samples from the Mayo's respective unique populations for the study.


"The importance of the finding is that it opens new pathways to explore the cause and as well as potential targets for treatment of this devastating disease," said Dr. Mayeux. "SORL1 represents another critical piece of the Alzheimer's disease puzzle. This appears to be the fifth Alzheimer's disease gene, and there are likely to be other important genetic variants that need to be identified before the entire picture is complete."


"Instead of scanning all the genes in the entire genome, we had an idea of what an Alzheimer's disease-causing gene would look like based on past discoveries," said Dr. St. George-Hyslop. "We knew that the abnormalities in APP processing and the accumulation of its toxic amyloid beta (AƒÒ) peptide derivative cause Alzheimer's, so we hy-pothesized that other genes associated with APP regulation might also cause the disease."

Genetic Homogeneity of Dominican Population Tapped for Discovery


In 1994, Dr. Mayeux noticed, upon studying elderly residents of Washington Heights, a predominantly Hispanic neighborhood in Northern Manhattan where Columbia University Medical Center is located, that Dominicans have about three times the rate of Alzheimer's disease compared to individuals of different ethnic backgrounds in the community. Dr. Mayeux decided to find out why this population has such a high incidence of Alzheimer's, so he and his Columbia team began visiting Dominican families living in both Washington Heights and the Dominican Republic to collect blood samples of entire families in order to look for similar gene variations in relatives diagnosed with Alzheimer's.


"The Dominican population is very concerned about the increased frequency of disease and was very helpful in forming the basis of this study. From a genetic perspective, Dominicans are a relatively homogenous population, and follow similar diet and living patterns," said Dr. Mayeux. "Because individuals within families stay in touch and remain close to one another even after migrating to the United States, we were able to identify families in this large population that were very similar genetically."


To confirm their preliminary findings, Drs. Mayeux and St. George-Hyslop, his collaborator of more than 25 years, reached out to other colleagues who tapped genetic records of people of from even more diverse ethnic back-grounds.


In total, the initial discovery group included 350 families (representing a total of 1,800 people, half of whom had Alzheimer's), from Columbia University Medical Center and the University of Toronto. The group was divided into two parts: one that was analyzed to help with the discovery of SORL1, and a second that was analyzed to confirm the role of the gene. To this collection, Dr. Farrer, from Boston University School of Medicine, added 500 Afri-can-American sibling pairs (representing a total of 1,000 people), where one sibling was diagnosed with Alzheimer's and the other was not. Farrer also enabled the researchers to reconfirm their findings in an examination of data from Israeli-Arabs, while Younkin's data from mostly white Alzheimer's patients provided by the Mayo Clinic also con-firmed the findings. Interestingly, the same variant was found in both the Israeli-Arab and Caribbean-Hispanic groups, which indicates that generations ago these two groups may have been genetically or geographically linked.

Seeking Pathogenesis of SORL1 & Attributable Risk of SORL1 Variants


"Now that we know that variants in SORL1 are associated with late-onset Alzheimer's disease and we know the specific regions of the gene involved, our next step is to determine which of the variants contain the specific disease causing alteration," said Dr. Mayeux.


Another next step is to determine how many cases of late-onset Alzheimer's are caused by these SORL1 variants; it is known that ApoE4 explains approximately 20 percent of all cases of late-onset Alzheimer's. Studies are planned to investigate how many Alzheimer's cases are attributable to SORL1. The hope is that this information will help develop accurate screening for this gene.

Lost Dogs Found More Often Than Lost Cats, Study Suggests

COLUMBUS , Ohio – A lost dog is more likely to be reunited with its owner than a lost cat, according to two new studies.


In one city in southwestern Ohio , researchers found that 71 percent of lost dogs were found, compared to just 53 percent of lost cats.


More than a third of the recovered dogs were found by a call or visit to an animal shelter. More than one in four dogs were found because the animal wore a dog license or identification tag at the time of its disappearance.

“The animal control system is a key component in the recovery of lost dogs, but owners have to be vigilant about calling and visiting these agencies,” said Linda Lord, the lead author of both studies and an assistant professor of veterinary preventive medicine. “Some form of visual identification is also critical to the recovery of a pet, and can result in a faster recovery.”


Although Ohio law requires that dogs be licensed, just 41 percent of the lost dogs in the study wore a license at the time of their disappearance. Less than half (48 percent) of dogs had an identification tag or microchip when they went missing. Microchips, which are implanted under the skin, provide permanent identification about where a pet belongs. Cat owners aren't required to identify their pet, and 19 percent of lost cats had a tag or microchip at the time they were lost.


More than half of the cats returned on their own, but less than one in 10 dogs did.


The results of the two studies appear in the January 15 issue of the Journal of the American Veterinary Medical Association.


Lord and her colleagues restricted their four-month study to Dayton , Ohio , and the surrounding county. They collected information on lost cats and dogs by scanning classified advertisements in the local newspaper and by contacting the county dog warden and two area humane societies. Each agency kept a log of the phone number and date of contact for any owner who called or visited the agency regarding a lost cat or dog.


Researchers interviewed by phone owners of lost pets who agreed to participate in the study. Collectively, these owners reported the disappearance of 138 cats and 187 dogs. Owners answered a series of questions related to the recovery of their pet, including what kind of methods they used to search for the missing animal.


The researchers also asked the owners if the animal was wearing an identification tag; a rabies tag; a dog license tag (applies only to dogs); or had a microchip at the time it disappeared. Each shelter scanned animals for micro-chips.


Two out of three (66 percent) of the lost cats came home on their own. Only 8 percent of lost dogs returned home on their own.


“Many people think that a missing cat just comes home on its own,” Lord said. “Most of the lost cats that were recovered in our study did return home on their own, but nearly half of the cats reported missing were never found.”


More than one out of three owners (35 percent) found their lost dogs at a shelter. Just 7 percent of cat owners who recovered their pet found it at a shelter.


“Cat owners tend to wait longer to call and visit a shelter,” said Lord, adding that cat owners waited about three days before contacting a local animal shelter, while dog owners waited about a day to do so.


“The cats that stayed missing during the study may have been in a shelter, and could have been euthanized because their owner didn't call or visit the shelter,” Lord said.


One of the best ways to locate a pet may be to post a sign in the neighborhood, the study showed.


Posted signs resulted in the return of 15 percent of recovered dogs and 11 percent of found cats. Six dogs (4.5 percent) and two cats (3 percent) made it home because of an advertisement in the newspaper.


“Less than half of the pet owners in this study hung signs around their neighborhood,” Lord said. “But this could be a very effective way to find a pet. If someone loses a pet, they should get something visible out there to let people know about the missing animal.”


Lord says that many pet owners may not know how to go about finding their lost cat or dog.


“For many of the owners in this study, it was the first time their pet had disappeared,” Lord said. “Pet owners should think about having a plan in place in case their pet is lost. Both animal shelters and veterinarians can educate their clients and the public about the best course of action to take when a pet is missing.”


Lord said that websites dedicated to helping people find missing pets are a lesser-known alternative to finding lost pets.


“Most important, though, is adequate identification of a pet,” she said.


Lord conducted the studies with Thomas Wittum and Päivi Rajala-Schultz, both in the department of veterinary preventive medicine at Ohio State; Amy Ferketich, division of epidemiology, School of Public Health at Ohio State; and Julie Funk, with National Food Safety and Toxicology Center in East Lansing, Mich.


The research was supported by a grant from the Kenneth A. Scott Charitable Trust, a KeyBank Trust.

Anti-cancer chicken eggs produced

[image: image1.png]


UK scientists have developed genetically modified chickens capable of laying eggs containing proteins needed to make cancer-fighting drugs.


The breakthrough has been announced by the same research centre that created the cloned sheep, Dolly.


The Roslin Institute, near Edinburgh, says it has produced five generations of birds that can produce useful levels of life-saving proteins in egg whites.


The work could lead to a range of drugs that are cheaper and easier to make.


Professor Harry Griffin, director of the institute, told the BBC: "One of the characteristics of lots of medical treatments these days is that they're very expensive.


"The idea of producing the proteins involved in treatments of flocks of laying hens means they can produce in bulk, they can produce cheaply and indeed the raw material for this production system is quite literally chicken feed."


Roslin has bred some 500 modified birds. Their existence is the result of more than 15 years' work by the lead scientist on the project, Dr Helen Sang.


But it could be another five years before patient trials get the go-ahead and 10 years until a medicine is fully developed, the Roslin Institute cautioned.
GM chickens could be a route to faster, cheaper drugs

Anti-viral approach

Therapeutic proteins such as insulin have long been produced in bacteria; but there are some complex proteins that can only be made in the more sophisticated cells of larger organisms.


Scientists have successfully made a range of these molecules in the milk of genetically modified sheep, goats, cows and rabbits.


The work at Roslin shows it is now possible to use chickens as "biofactories", too.


Some of the birds have been engineered to lay eggs that contain miR24, a type of antibody with potential for treating malignant melanoma, or skin cancer. Others produce human interferon b-1a, which can be used to stop viruses replicating in cells.


The proteins are secreted into the whites of the eggs. It is a fairly straightforward process then to extract and purify them.


Dr Sang said the team was highly encouraged by the level of the birds' productivity, but further improvements were required.


"We're probably getting a high enough productivity if you want to make a very active protein like interferon, but not enough yet if you want to make an antibody because people need large doses of these over long periods; so one of our next challenges is to try to increase the yield in egg white," she told BBC News.

Wider role


Chickens had some advantages over other animals for "pharming" because their lifecycles were shorter, said Dr Sang.


"Once you've made the transgenic birds, then it's very easy; once you've got the gene in, then you can breed up hundreds of birds from one cockerel - because they can be bred with hundreds of hens and you can collect an egg a day and have hundreds of chicks in no time," she explained.


The Roslin research is part of the Avian Transgenic Project, a joint venture with biotechnology firms Viragen and Oxford BioMedica.


Details of the latest work are to be published this week in the US journal Proceedings of the National Academy of Sciences (PNAS).


The Roslin team also expects its engineered chickens to provide new insights into aspects of reproductive biology.


It says the ability to modify birds' embryos will allow researchers to study fundamental processes that control the very early development of vertebrates.


It is just over 10 years since the Finn Dorset lamb called Dolly was born at the institute.


She was the first mammal to be cloned from an adult cell - making her a genetic replica of a six-year-old ewe. She was put down in 2003 after contracting a common lung disease.

Low-dose aspirin offers lower chance of asthma


In a large, randomized, placebo-controlled study of 22,071 healthy male physicians, taking a low-dose of aspirin every other day lowered the risk of receiving an initial asthma diagnosis by 22 percent.


These findings, based on data from the double-blind Physicians' Health Study, appear in the second issue for January 2007 of the American Journal of Respiratory and Critical Care Medicine, published by the American Thoracic Society.


Tobias Kurth, M.D., Sc.D., of the Division of Aging at Brigham and Women's Hospital in Massachusetts, and five associates studied physicians, ages 40 to 84, over a period of 4.9 years. Among the 11,037 individuals who took aspirin, 113 new cases of asthma were diagnosed, as contrasted to 145 in the placebo group.


Asthma is a chronic inflammatory disease that causes potentially reversible obstructive lung problems. Breathing difficulties from asthma usually occur during "attacks," which involve narrowing of the airways, swelling of the lining, tightening of respiratory muscles and an increased secretion of mucus. In 2004, more than 20 million Americans were estimated to have asthma.


"Aspirin reduced the risk by 22 percent of newly-diagnosed adult-onset asthma," said Dr. Kurth. "These results suggest that aspirin may reduce the development of asthma in adults. They do not imply that aspirin improves symptoms in patients with asthma."


"Indeed, asthma can cause severe bronchospasm in some patients who have asthma," he continued. "Because asthma was not the primary endpoint of the U. S. Public Health Service study, additional randomized trials would be helpful to confirm the apparent reduction in asthma incidence caused by aspirin."


The Physicians Health Study, which began in 1982, was terminated after 4.9 years when results showed a 44-percent reduction in the risk of a first heart attack among those randomly assigned to aspirin.


"Physicians could self-report an asthma diagnosis on questionnaires at baseline, at six months and annually thereafter," said Dr. Kurth. "Asthma was not the original deductive endpoint of the trial."


According to the authors, the 22-percent lower risk of newly-diagnosed asthma among those assigned to the low-dose aspirin group was not affected by participant characteristics like smoking, body mass index or age.


They noted that aspirin-intolerant asthma, a problem in which aspirin exacerbates the disease, affects only a small minority of asthma patients. In three large population-based studies, that difficulty affected only four to 11 percent of the groups. In children, however, the proportion affected by aspirin intolerant asthma was significantly smaller.
All in the family

New study shows family size affects the development of stomach cancer


Being a member of a large family may not be best for your health. A new study found that family size greatly influenced the development of stomach cancer linked to the bacterium Helicobacter pylori, and younger siblings from large families appeared to be especially vulnerable to the most common type of stomach cancer.


These latest findings are based on the records of more than 7,000 Japanese-American men who were followed over a 28-year period. The researchers found that those men who carried certain strains of the bacterium in their stomachs and came from families of seven or more siblings were more than twice as likely to develop stomach cancer compared to carriers who had one to three brothers and sisters.


The findings are reported January 16, 2007, in the online issue of Public Library of Science (PLOS) Medicine.


"This is a very carefully controlled study that clearly shows that there are factors in early childhood that affect the risk of developing cancer many decades later," says Martin J. Blaser, M.D., Frederick King Professor and Chair of the Department of Medicine, and Professor of Microbiology, who led the study. "That early childhood events affect the risk of cancers occurring in old age is remarkable, and this may be a model for other cancers."


Dr. Blaser speculates that younger children in large families acquire the bacterium from their older siblings at a time when their immune systems are still developing. Since the bacterium has already adapted itself to a genetically related person, namely the older sibling, it has a "head start" in the younger child, whose immune system is less well defended. This sets the stage for a more virulent, better adapted bacterial population than [image: image2.png]


would occur otherwise if the bacterium was transmitted from a genetically unrelated individual.


H. pylori, a spiral-shaped bacterium that lives in the mucous layer lining the stomach where it can persist for decades, is associated with stomach cancer and peptic ulcers. It is transmitted orally from person to person, such as by sharing saliva, and through contact with human feces. It has been estimated that half the people in the world carry the bacterium in their stomach.


Dr. Blaser is well known for his work with H. pylori. He and his longtime collaborator Guillermo Perez-Perez, DSc., Associate Professor of Medicine and Microbiology, who is also an author on the current study, have explored the bacterium's link to stomach cancer, elucidated genes associated with its virulence, particularly a gene called cagA, and provided evidence showing that the bacterium is mainly transmitted in families.
In a new study Dr. Martin Blaser and colleagues explored the relationship between family size and the risk of developing stomach cancer decades later, demonstrating that what happens in early childhood may affect one’s health in old age. The above compilation contains childhood pictures of the elderly brothers seen in the color photographs.  Ronna Wineberg

The current study involves a group of Japanese-American men who lived in Hawaii. These men were first evaluated in the 1960s as part of a heart disease study led by Dr. Abraham Nomura, who also is an author on the current study. The investigators had banked blood samples from 7,429 men who were examined between 1967 and 1975. In the following years, 261 of these men developed cancer.


The current study extends the follow-up of this group to 28 years, providing more reliable data to assess if family structure influenced the risk of cancer. Dr. Blaser and his colleagues, who published a study in the mid 1990s in The New England Journal of Medicine on the relationship between H. pylori and stomach cancer based on this Hawaii cohort, went back to the blood samples from the men who developed stomach cancer and tested the samples for antibodies to H. pylori and the cagA protein. Each of these men were matched with a similarly aged man from the original pool of men who didn't develop cancer.


The researchers assessed whether the risk of stomach cancer was associated with the number of siblings a man had and whether he was older or younger than his brothers and sisters. As in their previous study, they found that men who had cancer were three times more likely to carry H. pylori compared to age-matched men who didn't carry it. Those with cancer had large numbers of siblings.


They also found that in men who had the cagA strain of H. pylori, those from the largest families had the highest risk of stomach cancer. For a type of cancer called intestinal-type gastric cancer, birth order influenced the risk of cancer. In other words, those who had this cancer were likely to be younger siblings.


Dr. Blaser says that it is possible that the findings could be due to factors such as other childhood infections or stress associated with large families. However, based on the genetic studies of H. pylori that he and his colleagues have conducted, he believes that the extraordinary genetic adaptability of H. pylori explains how this bacterium can "pre-adapt" to a genetically related individual, setting the stage for the development of cancer 50 to 70 years later.
New study to test Statin-Parkinson's link


Researchers are sufficiently worried by new study results that they are planning clinical trials involving thousands of people to examine the possible link between Parkinson's disease and statins, the world biggest selling drugs, reports Patrick Walter in Chemistry & Industry, the magazine of the SCI.


Suggestions of a statin link are not new, but the results of a recent study linking low LDL cholesterol to Parkinson's provide the strongest evidence to date that it could be real, because statins work by reducing LDL cholesterol. The study by researchers at University of North Carolina showed that patients with low levels of LDL cholesterol are more than three and a half times more likely to develop Parkinson's disease than those with higher LDL levels.


When asked whether she was concerned by the new results, study leader Xuemei Huang said: 'Yes I am very concerned, which is why I am planning a 16000-patient prospective study to examine the possible role of statins.' Huang was quick to point out, however, that a causal link with statins had not yet been proven. And Yoav Ben-Shlomo, a professor of clinical epidemiology at University of Bristol said that it is also a possibility that LDL cholesterol is a consequence rather than a cause of Parkinson's.


But according to Huang, the well-established link between Parkinson's and apoE2, a gene associated with lower LDL cholesterol, supports her theory that low LDL is the culprit in many cases of Parkinson's.


Huang says that if there is a link with statins, we could see big surges in the number of Parkinson's diagnoses in the next five years, because at that stage, statins will have been in common usage for more than a decade.


Huang's new study will examine the statin link. A total of 16000 patients for whom 20 years of baseline fasting cholesterol measurements are available will be involved. Another large-scale trial investigating a cholesterol link with Parkinson's risk is underway at Harvard. This study differs in that there are no baseline data available for the study group.


Pfizer's statin Lipitor is the world's biggest selling drug with $12.2bn in sales in 2005. Parkinson's has previously been linked with pesticides. Pfizer were unavailable for comment.
Patients with amnesia 'live in the present'


Scientists at the Wellcome Trust Centre for Neuroimaging, University College London, have shown that people with damage to the hippocampus, the area of the brain that plays a crucial role in learning and memory, not only have trouble remembering the past but also in imagining new and future experiences.


Damage to the hippocampus can be caused by a lack of oxygen to the brain, for example during a cardiac arrest, or various other illnesses such as limbic encephalitis or Alzheimer's disease.


It has been known for some time that selective damage to the hippocampus can lead to amnesia, with patients unable to recall past events. However, by asking patients to describe imaginary experiences, the research team led by Dr Eleanor Maguire found that the patients' ability to construct fictitious events was also severely impaired. The research is published today in the Proceedings of the National Academy of Sciences.


The researchers asked the patients to imagine and then describe in detail situations in commonplace settings, such as a beach, pub and forest, as well as potentially plausible future events such as a Christmas party or a future meeting with a friend.


"We found that the role played by the hippocampus in processing memory was far broader than merely reliving past experiences," says Dr Maguire, a Wellcome Trust Senior Research Fellow at UCL. "It also seems to support the ability to imagine any kind of experience including possible future events. In that sense, people with damage to the hippocampus are forced to live in the present."


"Furthermore, the patients reported that they were unable to visualise the whole experience in their mind's eye, seeing instead just a collection of separate images," explains Dr Maguire.


Dr Maguire and her colleagues believe that the findings suggest a common mechanism that might underpin both recalling real memories and how we visualise imaginary and future experiences, with the hippocampus providing the spatial context or environmental setting into which the details of our experiences are bound.
Worried about prostate cancer? Tomato-broccoli combo shown to be effective


URBANA - A new University of Illinois study shows that tomatoes and broccoli--two vegetables known for their cancer-fighting qualities--are better at shrinking prostate tumors when both are part of the daily diet than when they're eaten alone.


"When tomatoes and broccoli are eaten together, we see an additive effect. We think it's because different bioactive compounds in each food work on different anti-cancer pathways," said University of Illinois food science and human nutrition professor John Erdman.


In a study published in the January 15 issue of Cancer Research, Erdman and doctoral candidate Kirstie Canene-Adams fed a diet containing 10 percent tomato powder and 10 percent broccoli powder to laboratory rats that had been implanted with prostate cancer cells. The powders were made from whole foods so the effects of eating the entire vegetable could be compared with consuming individual parts of them as a nutritional supplement.


Other rats in the study received either tomato or broccoli powder alone; or a supplemental dose of lycopene, the red pigment in tomatoes thought to be the effective cancer-preventive agent in tomatoes; or finasteride, a drug prescribed for men with enlarged prostates. Another group of rats was castrated.


After 22 weeks, the tumors were weighed. The tomato/broccoli combo outperformed all other diets in shrinking prostate tumors. Biopsies of tumors were evaluated at The Ohio State University, confirming that tumor cells in the tomato/broccoli-fed rats were not proliferating as rapidly. The only treatment that approached the tomato/broccoli diet's level of effectiveness was castration, said Erdman.


"As nutritionists, it was very exciting to compare this drastic surgery to diet and see that tumor reduction was similar. Older men with slow-growing prostate cancer who have chosen watchful waiting over chemotherapy and radiation should seriously consider altering their diets to include more tomatoes and broccoli," said Canene-Adams.


How much tomato and broccoli should a 55-year-old man concerned about prostate health eat in order to receive these benefits? The scientists did some conversions.


"To get these effects, men should consume daily 1.4 cups of raw broccoli and 2.5 cups of fresh tomato, or 1 cup of tomato sauce, or ½ cup of tomato paste. I think it's very doable for a man to eat a cup and a half of broccoli per day or put broccoli on a pizza with ½ cup of tomato paste," said Canene-Adams.


Erdman said the study showed that eating whole foods is better than consuming their components. "It's better to eat tomatoes than to take a lycopene supplement," he said. "And cooked tomatoes may be better than raw tomatoes. Chopping and heating make the cancer-fighting constituents of tomatoes and broccoli more bioavailable."


"When tomatoes are cooked, for example, the water is removed and the healthful parts become more concentrated. That doesn't mean you should stay away from fresh produce. The lesson here, I think, is to eat a variety of fruits and vegetables prepared in a variety of ways," Canene-Adams added.


Another recent Erdman study shows that rats fed the tomato carotenoids phytofluene, lycopene, or a diet containing 10 percent tomato powder for four days had significantly reduced testosterone levels. "Most prostate cancer is hormone-sensitive, and reducing testosterone levels may be another way that eating tomatoes reduces prostate cancer growth," Erdman said.


Erdman said the tomato/broccoli study was a natural to be carried out at Illinois because of the pioneering work his colleague Elizabeth Jeffery has done on the cancer-fighting agents found in broccoli and other cruciferous vegetables. Jeffery has discovered sulfur compounds in broccoli that enhance certain enzymes in the human body, which then act to degrade carcinogens.


"For ten years, I've been learning how the phytochemicals in tomatoes affect the progression of prostate cancer. Meanwhile Dr. Jeffery has been investigating the ways in which the healthful effects of broccoli are produced. Teaming up to see how these vegetables worked together just made sense and certainly contributes to our knowledge about dietary treatments for prostate cancer," said Erdman.
Napoleon's mysterious death unmasked, UT Southwestern researcher says

DALLAS – Jan. 16, 2007 -- A new investigation into Napoleon Bonaparte's cause of death might finally put to rest nearly 200 years of lingering mysteries about the illness that killed the French emperor during his island exile, a UT Southwestern Medical Center scientist reports.


American, Swiss and Canadian researchers applied modern pathological and tumor-staging methods to historical accounts and found that Napoleon died of a very advanced case of gastric cancer that stemmed from an ulcer-causing bacterial infection in his stomach, rather than a heretofore belief of a hereditary disposition to the cancer. The analysis, which also refutes rumors of arsenic poisoning, points to gastrointestinal bleeding as the likely immediate cause of death.


The report, available online and in the January edition of Nature Clinical Practice Gastroenterology & Hepatology, indicates that the despot's demise was imminent.


"This analysis suggests that, even if the emperor had been released or escaped from the island, his terminal condition would have prevented him from playing a further major role in the theater of European history," said Dr. Robert Genta, professor of pathology and internal medicine at UT Southwestern and senior author of the study. "Even today, with the availability of sophisticated surgical techniques and chemotherapies, patients with gastric cancer as advanced as Napoleon's have a poor prognosis."


Napoleon, born Aug. 15, 1769, ruled France in the late 1700s and early 1800s. He conquered much of Europe, but he was ultimately defeated at the battle of Waterloo in 1815. The British then exiled him to St. Helena, an island in the South Atlantic Ocean.


He died May 5, 1821.


The cause of his death has been highly scrutinized over the years. Dr. Genta and his colleagues, whose research focuses on gastritis and gastric cancer, investigated the case because of their interest in the way disease affects the behavior of historical figures and, in turn, the course of history. In Napoleon's case, they were intrigued by a popular notion that Napoleon could have altered the balance of European power had he escaped his exile.


An autopsy at the time cited stomach cancer as the cause of death. A study done in 1938 indicated that Napoleon's father died of stomach cancer. In 1961, an elevated level of arsenic was found in hair taken from Napoleon, inspiring rumors of arsenic poisoning.


To find answers, Dr. Genta and the other researchers combined current medical knowledge and autopsy reports, memoirs of the physicians who treated Napoleon on the island, eyewitness accounts and medical histories of family members.


Autopsy and physician descriptions revealed no telltale signs of arsenic poisoning, such as hemorrhaging in the lining inside the heart, and no skin, lung or bladder cancers were present.


Gastric cancer was more likely at fault, Dr. Genta said. Other scholars have recently found that the plump emperor lost at least 20 pounds in the last six months of his life, a sign of gastric cancer. The autopsy descriptions show that Napoleon's stomach was filled with a dark material that resembled coffee grounds, an indication of gastrointestinal bleeding that likely was the immediate cause of death, Dr. Genta said. The most important description was of a large, ulcerated lesion on his stomach, and a smaller ulcerated lesion in another part of his stomach that had penetrated the wall and reached the liver.


The researchers – obviously unable to observe the body – compared the original descriptions of the lesions with modern images of 50 benign ulcers and 50 gastric cancers. They determined that no benign cancer could look like the lesion described in the autopsy.


"It was a huge mass from the entrance of his stomach to the exit. It was at least 10 centimeters long. Size alone suggests the lesion was cancer," Dr. Genta said.


They then used a state-of-the-art tumor-staging method from 21st century pathology and determined that Napoleon had at least T3N1M0, or Stage IIIA, gastric cancer, which is very severe. The method grades severity on a 1 to 4 scale, with 4 being the worst case. The "T" designates cancer size; the "N" designates the presence of lymph nodes, which are associated with tumors; and the "M" designates metastasis of the cancer to other organs. The autopsy and other accounts indicate that the cancer was large, lymph nodes were present around the stomach and there were no tumors in other organs. Only 20 percent of patients with Stage IIIA gastric cancer survive five years if treated with modern surgery and chemotherapy.


But what might have caused Napoleon's cancer?


Risk factors for gastric cancer include male gender, genetic susceptibility, chronic gastritis and infection by the bacteria Helicobacter pylori.


Although genetic susceptibility is a possible cause, it's not likely, Dr. Genta said. That's because the autopsy of Napoleon's father described a tumor that might have been something other than gastric cancer. And because autopsies were not performed on other Bonaparte family members, their causes of death can only be speculated upon based on symptoms or medical reports.


Instead, the ulcerated lesion on the emperor's stomach suggests a history of chronic H. pylori gastritis, which might have increased his risk of gastric cancer, Dr. Genta said. The risk might have been further increased by his diet full of salt-preserved foods but sparse in fruits and vegetables – common fare for long military campaigns.


"Even if treated today, he'd have been dead within a year," he said.


Dr. Genta completed some of the work for this report while at the University of Geneva. Researchers from the Aarau Cantonal Hospital and the Institute of Pathology at the University Hospital of Basel, both in Switzerland, and McGill University in Montreal also contributed.
Really?

The Claim: Morning Sickness Is a Sign of a Healthy Pregnancy

By ANAHAD O’CONNOR

THE FACTS It may be among the most unpleasant aspects of pregnancy, but can morning sickness also indicate a lower risk of miscarriage?


A widespread belief holds that morning sickness can be a sort of blessing in disguise, or at least a favorable sign. Many dismiss this notion as folklore, but studies suggest that the truth is not so clear-cut.


Studies have shown a lower rate of miscarriage among women with nausea and vomiting of any severity during pregnancy. The most recent, published in The International Journal of Obstetrics and Gynecology in 2006, found that of 7,000 women studied, those who had nausea in the first three months were far less likely to miscarry. That appeared to support a study by the National Institutes of Health that found that women who had morning sickness in the first four months of pregnancy were 30 percent less likely to miscarry.


The reasons are unclear. Increased nausea and vomiting are associated with higher levels of a hormone produced by healthy placental tissue, and one theory suggests that the sickness may help women avoid foods that could harm a developing fetus.


But many women have normal pregnancies with no morning sickness, and many miscarry without getting sick. And many studies have failed to find any relationship between morning sickness and other adverse outcomes, like stillbirth and birth defects.

THE BOTTOM LINE Morning sickness is associated with a lower rate of miscarriage, though it is not necessarily a sign of a healthy pregnancy.
Humble Brass Was Even Better Than Gold to a 16th-Century Tribe in Cuba

By JENNIFER PINKOWSKI

Because of its otherworldly brilliance, the 16th-century Taíno Indians of Cuba called it turey, their word for the most luminous part of the sky.


They adored its sweet smell, its reddish hue, its exotic origins and its dazzling iridescence, qualities that elevated it to the category of sacred materials known as guanín. Local chieftains wore it in pendants and medallions to show their wealth, influence and connection to the supernatural realm. Elite women and children were buried with it.


What was this treasured stuff? Humble brass — specifically, the lace tags and fasteners from Spanish explorers’ shoes and clothes, for which the Taíno eagerly traded their local gold.


A team of archaeologists from University College London and the Cuban Ministry of Science, Technology and Environment came to these conclusions by analyzing small brass tubes found in two dozen burial sites in the Taíno village of El Chorro de Maíta in northeastern Cuba, according to a recent paper in The Journal of Archaeological Science.


The graves mostly date to the late 15th and early 16th centuries, when waves of gold-hungry conquistadors landed on Caribbean shores. Within decades, the Taíno, like their neighbors the Carib and the Arawak, were largely wiped out by genocide, slavery and disease.


But the archaeologists say this is not the whole picture. Their research — the first systematic study of metals from a Cuban archaeological site — focuses on one of the few indigenous settlements ever found that date from the period after the arrival of Europeans. The scientists say the finds add important detail and nuance to a history of the Caribbean long dominated by the first-person reportage of the Europeans themselves.
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“It’s certainly true that the arrival of the Europeans was in the short term devastating,” said Marcos Martinón-Torres of University College London, the project’s lead researcher. “But instead of lumping the Taíno in all together as ‘the Indians of Cuba who were eliminated by the Spaniards,’ we’re trying to show they were people who made choices. They had their own lives. They decided to incorporate European goods into their value system.”


Brass first came to the Americas with Europeans. While a few brass artifacts have been found elsewhere in the Caribbean, no one knows when and how they were acquired. In contrast, El Chorro, first excavated in the mid-1980s, is one of the best-preserved sites in Cuba, and its artifacts have a clear archaeological context.


Training X-rays and microscopes on a half-dozen pendants, Dr. Martinón-Torres and a Cuban archaeologist, Roberto Valcárcel Rojas, determined the metals’ bulk chemical composition. It was a mixture of zinc and copper — the elements of brass.


They then used a scanning electron microscope to find the pendants’ unique geochemical signature. All came from Nuremberg, Germany, a center of brass production since the Middle Ages.


The few other metal artifacts from the cemetery — pendants made from a gold-copper-silver alloy — probably came from Colombia, where the Taíno are thought to have originated. Only two tiny gold nuggets, of local origin, were found.
Top, one of only two gold pieces found in two dozen burial sites in the Taíno village of El Chorro de Maíta, Cuba. Bottom, lace tags found in Cuba.  Top, Institute of Archaeology, University College London; Bottom, Judith H. Moore/UCL Institute of Archaeology

Sixteenth-century portraits in places like the Tate Gallery held further clues. Many subjects wear bootlaces and bodices fastened with objects strikingly like those found in the graves. Similar objects have been excavated from early colonial settlements, including Havana and Jamestown, Va.


European accounts said the Taíno traded 200 pieces of gold for a single piece of guanín, of which brass was the highest form. Yet the residents of El Chorro may not have considered the trade unfair, said Jago Cooper, a field director for the project. In fact, access to European brass may have increased the power of local chieftains, hastening the transition from an egalitarian society to a hierarchical one.


The finds from El Chorro suggest that interaction between the Taíno and the Europeans may have been more varied than once thought.


“Large European materials being incorporated into their culture, and exotic materials being used to reflect Taíno beliefs — it’s new, important evidence for what was happening during contact,” said William F. Keegan, an archaeologist at the University of Florida and the co-editor of The Journal of Caribbean Archaeology, who was not involved in the research. “There’s been a tendency to assume the Taínos quickly disappeared due to European diseases and harsh treatment by the Spanish, but there’s increasing evidence that the culture continued to be vibrant until the middle of the 16th century.”


Some of that evidence comes from another site in Cuba: Los Buchillones, a coastal settlement about 200 miles west of El Chorro de Maíta. First excavated in 1998 by a Cuban-Canadian team, Los Buchillones is the site of the only known intact Taíno house. In the last decade, continuing study of the site and the surrounding region by Mr. Valcárcel Rojas and Mr. Cooper has revealed a community with trade networks all over the Greater Antilles that survived into the Spanish colonial period in the early 17th century. Clearly, they would have known about Europeans’ presence, but chose to avoid contact, unlike El Chorro’s chieftains. It may have kept them alive longer.


Together, the sites hint at an array of tactics not documented by the Europeans. “Most accounts seem to be based on the idea that Europeans ‘acted’ and Taíno ‘reacted,’ ” said Elizabeth Graham of University College London, who with her husband, David Pendergast, first excavated Los Buchillones. “In the case of El Chorro de Maíta, the Taíno were clearly being proactive.”


The finds at El Chorro also help to fill a hole in the study of the Caribbean past created by Cuba’s political isolation. Archaeology of the island has been little known outside of its borders since the 1959 revolution. Very few foreign archaeologists have dug there, and the few field reports published by Cuban archaeologists, mostly trained by Soviet scholars, are difficult to get outside the country.


In recent years, there have been efforts to bring Cuban archaeology out of the long shadow cast by the 45-year-old United States sanctions. In 2005, the scholarly volume Dialogues in Cuban Archaeology assembled a dozen English-language reports in one place. (In it is a paper Mr. Valcárcel Rojas co-wrote about El Chorro de Maíta.) The relatively new Journal of Caribbean Archaeology currently has its first Cuban paper in peer review.


For most American archaeologists, papers published by their international colleagues are about as close as they are going to get to Cuba these days. Since 2004, the Bush administration has greatly tightened restrictions on educational travel to Cuba; programs under 10 weeks are now prohibited. Last summer, Florida went a step further, banning public universities from spending money on research in countries the State Department considers state sponsors of terrorism, including Cuba. Both sets of regulations are being challenged in court.


Last spring, Mr. Valcárcel Rojas was denied a visa to attend the annual Society for American Archaeology conference in Puerto Rico. Dr. Martinón-Torres and Mr. Cooper presented the research — which received Cuba’s highest academic prize — without him.


Still, the British-Cuban team is seeking a three-year grant in hopes of uncovering the trade and social networks that connected El Chorro’s inhabitants — in particular, the effects of the brass-gold trade on those connections. And there is European behavior to puzzle out, too.


“We would expect the Europeans to load up with brass in their cargos, but we haven’t found that brass in Cuba,” Dr. Martinón-Torres said. “It’s possible it hasn’t been recognized by archaeologists. We expect if both sides were happy with this exchange, there must be more evidence of it.”
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Essay

Diet Supplements and Safety: Some Disquieting Data

By DAN HURLEY

In October 1993, during a Senate hearing on a bill to regulate herbs, vitamins and other dietary supplements on the presumption that they were safe, Senator Orrin G. Hatch, Republican of Utah, spoke up in their defense. Herbal remedies “have been on the market for centuries,” he said, adding: “In fact, most of these have been on the market for 4,000 years, and the real issue is risk. And there is not much risk in any of these products.”


That benign view was written into the bill when it was passed by both houses the following year. While the law, the Dietary Supplement Health and Education Act of 1994, forbade manufacturers to claim that their products “treat, cure or prevent” any disease, it allowed them to make vaguer claims based on a standard that did not require them to do any testing. And it stated that “dietary supplements are safe within a broad range of intake, and safety problems with the supplements are relatively rare.”


But hiding in plain sight, then as now, a national database was steadily accumulating strong evidence that some supplements carry risks of injury and death, and that children may be particularly vulnerable.


Since 1983, the American Association of Poison Control Centers has kept statistics on reports of poisonings for every type of substance, including dietary supplements. That first year, there were 14,006 reports related to the use of vitamins, minerals, essential oils — which are not classified as a dietary supplement but are widely sold in supplement stores for a variety of uses — and homeopathic remedies. Herbs were not categorized that year, because they were rarely used then.


By 2005, the number had grown ninefold: 125,595 incidents were reported related to vitamins, minerals, essential oils, herbs and other supplements. In all, over the 23-year span, the association — a national organization of state and local poison centers — has received more than 1.6 million reports of adverse reactions to such products, including 251,799 that were serious enough to require hospitalization. From 1983 to 2004 there were 230 reported deaths from supplements, with the yearly numbers rising from 4 in 1994, the year the supplement bill passed, to a record 27 in 2005.


The number of deaths may be far higher. In April 2004, the Food and Drug Administration said it had received 260 reports of deaths associated with herbs and other nonvitamin, nonmineral supplements since 1989. But an unpublished study prepared in 2000 for the agency by Dr. Alexander M. Walker, then the chairman of epidemiology at the Harvard School of Public Health, concluded: “A best estimate is that less than 1 percent of serious adverse events caused by dietary supplements is reported to the F.D.A. The true proportion may well be smaller by an order of magnitude or more.”


The supplements linked to the most reactions in 2005, according to the poison control centers, were ordinary vitamins, accounting for nearly half of all the reports received that year, 62,446, including 1 death. Minerals were linked to about half as many total reports, 32,098, but that number included 13 deaths. Herbs and other specialty products accounted for still fewer total reports, 23,769, but 13 deaths. Essential oils were linked to 7,282 reports and no deaths.


Among herbs and other specialty products, melatonin and homeopathic products — prepared from minuscule amounts of substances as diverse as salt and snake venom — had the most reports of reactions in 2005. The poison centers received 2,001 reports of reactions to melatonin, marketed as a sleep aid, including 535 hospitalizations and 4 deaths. Homeopathic products, often marketed as being safe because the doses are very low, were linked to 7,049 reactions, including 564 hospitalizations and 2 deaths.


But most other types of herbs and specialty supplements also appear in the annual report. In 2005, the poison centers received 203 reports of adverse reactions to St. John’s wort, including 79 hospitalizations and 1 death. Glucosamine, with or without chondroitin, was linked to 813 adverse reactions, including 108 hospitalizations and 1 death. Echinacea was linked to 483 adverse reactions, including 55 hospitalizations, 1 of them considered life-threatening. Saw palmetto was not listed on the report.


Injuries to children under 6 account for nearly three-quarters of all the reports of adverse reactions to dietary supplements, according to the poison centers. In 2005, the most recent year for which figures are available, 48,604 children suffered reactions to vitamins alone, the ninth-largest category of substances associated with reactions in that age group.


Major medical groups and government agencies do not generally recommend vitamin or mineral supplements for children who are otherwise healthy. But an analysis of the National Maternal and Infant Health Survey, published in the journal Pediatrics in 1997, found that 54 percent of parents of preschool children gave them a vitamin or mineral supplement at least three days a week.


Advocates of the products correctly point out that the poison centers’ figures do not prove a causal link between a product and a reaction and that, in any case, far more people are injured and killed by drugs. Painkillers alone were associated with 283,253 adverse reactions in 2005, according to the poison centers, more than twice as many as with supplements. But only 3.5 percent of those reactions occurred when people took the prescribed amount of painkiller; most were from overdoses, either accidental or intentional. The same was true of asthma drugs (3.6 percent of reactions were associated with the prescribed dose) and cough and cold drugs (3.1 percent).


While reactions to vitamins, minerals and essential oils occurred at similarly low levels when people took the recommended amounts, adverse reactions linked to the recommended levels of herbs, homeopathic products and other dietary supplements accounted for 10.3 percent of all reactions to those products reported to the poison centers — about three times the level seen for most drugs.


Drugs marketed in the United States go through a rigorous F.D.A. approval process to prove that they are effective for a particular indication, with the potential risks balanced against the benefits. While the approval process has come under attack in recent years as unduly favorable to drug companies, it remains among the toughest in the world.


There is no comparable requirement for supplements. Even so, hundreds of millions of tax dollars have been spent since the early 1990s on hundreds of studies to test the possible benefits of supplements. The National Center for Complementary and Alternative Medicine, established by Congress in 1991 to “investigate and validate unconventional medical practices,” has a 2007 budget of more than $120 million.


Since April 2002, five large randomized trials financed by the center have found no significant benefit for St. John’s wort against major depression, echinacea against the common cold, saw palmetto for enlarged prostate, the combination of glucosamine and chondroitin for arthritis, or black cohosh and other herbs for the hot flashes associated with menopause.


A new source of data on adverse reactions to dietary supplements will soon become available: in December, Congress passed a measure requiring the manufacturers of dietary supplements and over-the-counter drugs to inform the F.D.A. whenever consumers call them with reports of serious adverse events. The bill was signed by President Bush the day after Christmas. It is a welcome acknowledgment that “natural” does not always mean “safe.”


Dan Hurley is the author of the new book “Natural Causes: Death, Lies and Politics in America’s Vitamin and Herbal Supplement Industry” (Broadway Books), from which this essay is adapted.
Ruins in Northern Syria Bear the Scars of a City’s Final Battle

By JOHN NOBLE WILFORD


Archaeologists digging in Syria, in the upper reaches of what was ancient Mesopotamia, have found new evidence of how one of the world’s earliest cities met a violent end by fire, collapsing walls and roofs, and a fierce rain of clay bullets. The battle left some of the oldest known ruins of organized warfare.


The excavations at the city, Tell Hamoukar, which was destroyed in about 3500 B.C., have also exposed remains suggesting its origins as a manufacturing center for obsidian tools and blades, perhaps as early as 4500 B.C.
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The two discoveries were made in September and October and announced yesterday by the Oriental Institute of the University of Chicago and the Syrian Department of Antiquities. The site is in northeastern Syria, less than five miles from the Iraqi border.


The proximity to Iraq is not insignificant. Driven out of Iraq by the war and political turmoil, Western archaeologists who specialize in the first urban civilization that flourished in Mesopotamia have had to shift their digging to the northern fringes of the Tigris and Euphrates river valleys, in Syria and Turkey.


As a result, archaeologists are gaining a broader perspective on a transformative period in antiquity that saw the rise of the first cities, specialization in work, stratification of society and eventually, the first known writing. While the more thoroughly studied urban centers in southern Iraq may have been earlier and more powerful city-states that coalesced into empires, those in the north were not as peripheral as once assumed. Some of them developed robust cultures more or less independent of the south. Trade between the two regions was common, and so apparently was conflict.


“We are learning that what was happening in the north cannot be explained as just simple expansion of southern culture,” said Clemens Reichel, a University of Chicago archaeologist who is excavating the battle ruins at the site. Guillermo Algaze, an archaeologist at the University of California, San Diego, who specializes in north-south relations in ancient Mesopotamia, said, “our interpretations are going to shift,” when these new findings are published.


Expanded excavations at Tell Brak, Habuba Kabira, Hamoukar and elsewhere in northern Syria, Dr. Algaze said, have revealed that some northern cities were larger at an earlier time than was expected. And ample evidence is being found for specialized industries like the obsidian works at Hamoukar.
Found throughout the site, top to bottom: clay bullets, obsidian beads and clay seals used to secure containers.  University of Chicago

“We are formulating questions to ask when we get back in southern Iraq,” Dr. Algaze said.


Almost no field work has been done in Iraq since 1990, leaders of Mesopotamian archaeology say, and concern is mounting that war and looting have left prized sites in disarray. New hydroelectric projects are another spur to stepped-up excavations in Syria and Turkey. Archaeologists are rushing to dig before ruins are inundated by dammed rivers.


Research at Hamoukar has been under way since 1999. The Chicago-Syria team has now determined that the 40-acre heart of the city was surrounded by a 10-foot-thick wall. The main mound covering ruins extends over 260 acres, and in the outskirts to the south, pottery and obsidian flakes and cores are scattered over some 700 acres.


Dr. Reichel, the American co-director of the project, said that excavations in the recent season turned up more evidence of “how the city looked the day it was destroyed.” In a swift and intense attack, he said, “buildings collapsed, burning out of control, burying everything in them under a vast pile of rubble.”


The excavators uncovered ruins of storerooms with many clay seals to secure baskets and other containers of commodities. They also investigated two large administrative buildings destroyed by fire. In the debris inside, they collected more than 1,000 round or oval-shaped clay bullets that would have been delivered by slings, then a principal weapon of warfare. One bullet had pierced the plaster of a mud-brick wall.


Twelve graves held the skeletons of likely battle victims.


The bullets and the pattern of destruction led the archaeologists to rule out earthquake damage and conclude that a tremendous battle had taken place. Dr. Reichel and other experts said there was no way to identify the aggressor, but they assumed it was the army of one of the southern cities.


When the archaeologists suggested in a 2005 report that a battle had been fought there, they encountered some skepticism from other researchers. But Dr. Algaze, who is not involved in the Hamoukar project, said the sling bullets, breached walls and widespread destruction “have convinced even the non-believers that this is evidence of conflict.”


The more recent discovery of the city’s production of sharp and durable tools from obsidian, a volcanic glass, may prove to be significant in understanding the economy of northern Mesopotamia in relation to the south, archaeologists say.


Well beyond the city center, the Hamoukar team found finished obsidian blades and the spoil of obsidian processing over hundreds of years, beginning around 4500 B.C. “They were not just using these tools here,” said Salam al-Kuntar, the project’s Syrian co-director. “They were making them here.”


The people at Hamoukar appeared to be taking raw obsidian, probably from deposits more than 100 miles away in Turkey, and turning it into a thriving export business. This and perhaps the later processing of copper, archaeologists say, might account for the city’s growth and apparent prosperity up to the time its walls came tumbling down in battle.
Pap Test, a Mainstay Against Cervical Cancer, May Be Fading

By ANDREW POLLACK


The big news in the war on cervical cancer is the new vaccine recently approved to prevent the disease. But another major change that will affect millions of women is also under way, though more slowly and quietly.


The Pap smear, an annual ritual for many women and the mainstay of cervical cancer prevention for more than half a century, may start to fade in importance.


It will not disappear for many more years, if ever. But a newer genetic test that detects human papillomavirus, or HPV, which causes cervical cancer, is starting to play a bigger role in screening. And other genetic tests are being developed. At the least, some experts say, women will no longer need Pap smears as often.


“We can potentially change the entire cervical screening paradigm,” said Dr. Thomas C. Wright, a professor of pathology at Columbia University Medical Center who is also a consultant for Roche, which is developing a genetic HPV test.


The new vaccine could also deal a longer-term blow to Pap testing, which works by detecting abnormal cells from the cervix that could be on their way to becoming cancerous. It is not that women would no longer need screening because they had been vaccinated. The vaccine, approved only for girls and women 9 to 26 years old, does not protect against all strains of HPV that cause cancer.


If a precancerous lesion is present, the Pap test will detect it only 50 percent to 80 percent of the time. Pap testing is effective only because it is done often; a lesion can take 10 years to turn into a cancer, so a yearly test will probably find it in time.


As more women get the HPV vaccine, however, the number of lesions will decline, making the Pap test more costly per cancer case detected. And with fewer problems to detect, said Dr. Eduardo L. Franco, a professor of epidemiology and oncology at McGill University, the technicians who read Pap smears may lower their guard — and their accuracy.


Pap testing “is going to break down in a world in which vaccination decreases the prevalence of lesions,” said Dr. Franco, who said he had done some minor consulting for genetic test developers. Referring to the accuracy of Pap testing, he added, “It’s already bad enough, and it’s going to get worse.”


But Pap testing has its strong defenders, who question the value of the genetic test for HPV. Some gynecologists say having women come for annual Pap testing brings them in for other needed examinations. And there is a huge industry built up to provide the screening.


“The perception is that the annual Pap smear drives volume,” said Dr. Walter Kinney, a gynecological oncologist at Kaiser Permanente, the health maintenance organization. “I don’t see anyone raising their hand volunteering to give that up.”


At Kaiser, where doctors’ pay does not depend on customer volume, the genetic HPV test is offered with Pap testing to every woman 30 and older. If both tests are negative, a woman does not come back for further screening for three years. The savings from less frequent screening more than pay for the extra cost of the HPV test, Dr. Kinney said.


Kaiser’s testing laboratory in Berkeley, Calif., processes 300,000 to 500,000 cervical specimens a year. A robotic arm rapidly retrieves particular specimens from cold storage for testing and disposes of others when they are no longer needed.


The most recent guidelines from the American College of Obstetricians and Gynecologists, issued in 2003, suggested that some women over 30 do not need annual Pap tests, but many doctors and patients have resisted that idea.


“Sometimes you advocate that strategy, but the woman comes back the next year almost demanding the Pap smear,” said Dr. Juan Felix, a professor of pathology and of obstetrics and gynecology at the University of Southern California. “Women have been sort of mentally trained to come to get their annual test.”


Pap testing is named for Dr. George N. Papanicolaou, who developed the test at Cornell Medical School. It started to become widely used in the 1950s.


Cells are scraped from the surface of the cervix, spread on a microscope slide and examined for abnormalities that could indicate a precancerous lesion. If found and confirmed by further examination, the lesions can be removed by any of several techniques.


Pap testing has cut cervical cancer rates by 75 percent or more in nations with thorough screening. In the United States, there are now about 10,000 cases of cervical cancer each year and 4,000 deaths. More than half the cases are in women who do not undergo screening.


“It is one of the greatest public health interventions in terms of sheer success and lives saved,” said Philip E. Castle, an expert on cervical cancer screening at the National Cancer Institute.


But while successful, Dr. Castle said, Pap screening is “not very efficient,” costing billions of dollars a year. And it does miss cancer cases. A study of women with cervical cancer, conducted among members of seven health plans and published in The Journal of the National Cancer Institute in 2005, found that 32 percent had had one or more normal Pap tests in the three years before the diagnosis.


B. K. Cockrell, 57, a homemaker in Troup, Tex., was one woman who got cancer despite a series of normal Pap tests. In 2005, her gynecologist, Dr. A. Jay Staub of Dallas, also began giving the HPV genetic test, which gave a positive reading. Further examination showed that Ms. Cockrell had cancer, which was caught early enough to be removed by a hysterectomy without the need for chemotherapy or radiation.


“I believe I would be extremely ill today” if not for the HPV test, she said.


A newer form of Pap testing called liquid cytology, which spreads the cells more evenly on a slide, is said by some cytologists to be more sensitive, though some published studies contradict that.


But Pap testing has other problems as well. Of the 50 million to 60 million tests done in the United States each year, as many as two million are classified as ambiguous, possibly a lesion and possibly not. Such results require further testing, like colposcopy, an uncomfortable procedure in which the cervix is examined with a magnifying device, and biopsy, which can be painful.


The HPV genetic test looks for the DNA of 13 of the cancer-causing strains of the virus. Experts say this test can detect more than 90 percent of precancerous lesions. It is also easier to automate and far less likely to produce ambiguous results.


The samples are taken the same way as for a Pap test, meaning women still need to get into stirrups. But since the genetic test is less prone to error, experts say it is possible that in the future women will be able to take their own samples.


The test was first approved by the Food and Drug Administration in 1999, and its use has grown steadily, partly spurred by advertising by the test’s manufacturer, Digene. The company, based in Gaithersburg, Md., says about seven million Americans are getting the test each year, which is one-fifth of those it believes would be eligible. With Merck now calling attention to the role of HPV in its advertisements for its new vaccine, Digene executives expect interest in their test to grow.


Some experts say that since the HPV test catches more lesions than Pap, it would be cost-effective to make it the primary test, with Pap testing used only on the women who test positive for the virus.


“HPV testing as the stand-alone primary screening technology represents the scientifically obvious next step,” F. Xavier Bosch of the Catalán Institute of Oncology in Barcelona, Spain, wrote last August in a supplement of the journal Vaccine on the future of cervical cancer prevention.


But some experts say the HPV test is not ready for that.


One problem is that HPV testing costs $50 to more than $100, compared with as little as $20 for a Pap test. More significant, many, if not most, sexually active women will be infected with HPV at some point. But in most cases, particularly for younger women, the immune system dispenses with the virus.


That is why even those who advocate using HPV testing as the primary screen, or using it alongside Pap testing, do so only for women over 30 or 35, when the viral infection is less likely to be transient. (The HPV test is approved for two uses: to help resolve an ambiguous Pap test or to use in conjunction with Pap screening for women 30 and over.)


Dr. George Sawaya, an associate professor of obstetrics, gynecology and reproductive sciences at the University of California, San Francisco, says about 2,500 to 3,000 cervical cancer cases in the United States each year are in women with normal Pap tests. While use of the HPV test instead of the Pap as the primary screen may further reduce that number, “we have to make sure we are not dragging along tens of thousands of women who will have positive tests but no disease,” he said.


Some of those women would be subject to unnecessary biopsies and even to removal of lesions that would never turn cancerous, he said. The removal operations have risks of their own, he added, potentially raising the chances a woman will have premature deliveries in the future.


Wider use of HPV testing would also mean telling millions of women that they have a sexually transmitted disease, causing unnecessary stress. “Everybody presumes they are dirty when they are told they have something like this,” said Dr. Abbie Roth, an obstetrician and gynecologist at Northwestern Memorial Hospital in Chicago. “Everybody universally cries when they get that information.”


Digene says it hopes that European countries, which place more limits on medical spending than the United States, will make HPV testing the standard in place of the Pap. European experts disagree on whether that will happen.


But Pap testing is likely to be displaced in developing countries, which account for more than 80 percent of the roughly 500,000 new cases of cervical cancer and 275,000 deaths each year. Those countries cannot do efficient Pap screening for lack of laboratories and technicians and difficulty in getting women, who might have to walk miles to a clinic, to come for testing every year.


In the developing world, Pap testing has had “basically no impact on cervical cancer rates in any country, ever,” said Jacqueline Sherris, a strategic program leader for reproductive health at PATH, a nonprofit organization in Seattle.


PATH is working with Digene to develop a simpler and cheaper version of the HPV test for developing countries. Women might be tested only once or twice during their 30s but would get fairly good protection, Ms. Sherris said.


Still other tests are in development. One would determine the specific strain of HPV infecting a woman. Types 16 and 18 account for most cancers (and are the cancer-causing types targeted by the new vaccine). So having one of them would be considered more worrisome.


Yet another test would look for the activation of two genes, called E6 and E7. Such activation is believed to be required for a precancerous lesion to turn into cancer.


“Looking forward,” said Dr. Wright of Columbia, “the molecular tests are becoming so good that we can see a time when cytology is no longer used as the primary screening test.”
	As long as the answer is right, who cares if the question is wrong?


Erythrocyte G Protein as a Novel Target for Malarial Chemotherapy
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Background


Malaria remains a serious health problem because resistance develops to all currently used drugs when their parasite targets mutate. Novel antimalarial drug targets are urgently needed to reduce global morbidity and mortality. Our prior results suggested that inhibiting erythrocyte Gs signaling blocked invasion by the human malaria parasite Plasmodium falciparum.

Methods and Findings


We investigated the erythrocyte guanine nucleotide regulatory protein Gs as a novel antimalarial target. Erythrocyte “ghosts” loaded with a Gs peptide designed to block Gs interaction with its receptors, were blocked in β-adrenergic agonist-induced signaling. This finding directly demonstrates that erythrocyte Gs is functional and that propranolol, an antagonist of G protein–coupled β-adrenergic receptors, dampens Gs activity in erythrocytes. We subsequently used the ghost system to directly link inhibition of host Gs to parasite entry. In addition, we discovered that ghosts loaded with the peptide were inhibited in intracellular parasite maturation. Propranolol also inhibited blood-stage parasite growth, as did other β2-antagonists. β-blocker growth inhibition appeared to be due to delay in the terminal schizont stage. When used in combination with existing antimalarials in cell culture, propranolol reduced the 50% and 90% inhibitory concentrations for existing drugs against P. falciparum by 5- to 10-fold and was also effective in reducing drug dose in animal models of infection.

Conclusions


Together these data establish that, in addition to invasion, erythrocyte G protein signaling is needed for intracellular parasite proliferation and thus may present a novel antimalarial target. The results provide proof of the concept that erythrocyte Gs antagonism offers a novel strategy to fight infection and that it has potential to be used to develop combination therapies with existing antimalarials.
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Editors' Summary

Background.


New drugs for treatment of malaria are urgently needed, because the malaria parasite has evolved resistance against virtually all types of commonly used drugs. When a person is bitten by a malaria-infected mosquito, the parasite first infects the person's liver cells before going on to infect red blood cells, where the parasites multiply and develop into a parasite stage called a schizont. The red blood cells then burst and release more schizonts into the bloodstream; it is this “blood stage” of infection in humans that causes the symptoms of disease. Therefore efforts to develop new drugs against malaria often focus on this “blood stage” of infection. One strategy for developing new drugs is termed the “host-targeted” approach. This means that rather than trying to block processes occurring within the parasite itself, a drug can be developed which blocks processes within the person's red blood cells, and which would otherwise be needed for the parasite to complete its life cycle. It will be difficult for malaria parasites to evolve resistance to such a drug, because changes in a person's red blood cells occur much more slowly than in the parasites themselves.

Why Was This Study Done?


This research group has been studying a set of molecular processes within human red blood cells which seemed to be required for entry of malaria parasites into the cells. They wanted to get a better understanding of those processes and, specifically, to find out whether it would be possible to use particular molecules to block those processes, and by doing so to prevent malaria parasites from entering and multiplying within red blood cells. In particular, when the malaria parasites invade the red blood cell, they form membranes around the red blood cell, containing lipids and proteins “hijacked” from the red blood cell membrane. These researchers already knew that two particular proteins were hijacked in this way; the β2-adrenergic receptor (β2-AR) and heterotrimeric G protein (Gs). These two proteins act together to pass messages across the surface of the membrane to inside the cell. Small molecules could be used to block signaling through β2-AR and Gs, and therefore potentially to provide a new way of preventing malaria parasites from entering red blood cells and multiplying within them.

What Did the Researchers Do and Find?


Firstly, the researchers made red blood cell “ghosts” in which to study these molecular processes. This meant that they took fresh red blood cells from healthy human volunteers, burst them to remove half the contents and loaded them with markers and other cargoes before resealing the membranes of the cell. These resealed markers and cargoes allowed them to see what was happening inside the cells. Malaria parasites were able to invade these ghosts normally and multiply within them. When the researchers introduced a specific peptide (a molecule consisting of a short series of amino acids), they found that it blocked Gs signaling within the ghosts. This peptide also prevented malaria parasites from developing inside the ghosts. Therefore, they concluded that Gs signaling inside the red blood cell was important for the parasite life cycle. The researchers then examined a drug called propranolol which is already known to act on Gs signaling and which is commonly prescribed for high blood pressure. This drug also blocked development of malaria parasites inside the ghosts when used at a particular concentration. Finally, the researchers studied the effect of giving propranolol, along with other antimalarial drugs, to human malaria parasites in a culture dish and to mice injected with a malaria parasite that infects rodents. In these experiments, adding propranolol reduced the amount of other “parasite-targeted” drugs that were needed to effectively treat malarial infection in tissue culture and in mice.

What Do These Findings Mean?


Showing that the Gs signaling pathway is important for the malaria parasite's life cycle opens up new possibilities for drug development. Specifically, propranolol (which is already approved for treatment of high blood pressure and other conditions) might itself provide a new candidate therapy, either alone or in combination with existing drugs. These combinations would first, however, need to be tested in human clinical trials, perhaps by seeing whether they have antimalarial activity in people who have not responded to existing antimalarial drugs. Since it acts to lower blood pressure, which can already be low in some people with malaria, there are some concerns that propranolol might not be a suitable drug candidate for use, especially with existing antimalarial drugs that also reduce blood pressure. However, other molecules which block Gs signaling could be tested for activity against malaria should propranolol prove not to be an ideal drug candidate.

Additional Information.  Please access these Web sites via the online version of this summary at http://dx.doi.org/10.1371/journal.pmed.0030528.
Skull shows possible human/Neanderthal breeding

WASHINGTON (Reuters) - A 40,000-year-old skull found in a Romanian cave shows traits of both modern humans and Neanderthals and might prove the two interbred, researchers reported on Monday.


If the findings are confirmed, the skull would represent the oldest modern human remains yet found in Europe.


The study, published in the Proceedings of the National Academy of Sciences, will add to the debate over whether modern Homo sapiens simply killed off their Neanderthal cousins, or had some intimate interactions with them first.


DNA samples taken from Neanderthal bones suggest there was no mixing, or at least that any Neanderthal genetic contribution did not make it to the modern DNA pool.


But Erik Trinkaus of Washington University in St. Louis has in the past found bones that he believes show both modern human and Neanderthal traits, and now he and colleagues have found a skull.


The skull, probably that of a teenager, has been dated to 40,000 years ago and shows many modern traits. But it also is a little flatter than most modern Homo sapiens, and exceptionally large upper molars more associated with Neanderthals.


"Such differences raise important questions about the evolutionary history of modern humans," said Joao Zilhao of the University of Bristol in Britain, who worked on the study.


It could be "evolutionary reversal" he said -- humans changing back into archaic forms.


"They could also reflect admixture with Neanderthal populations as modern humans spread through western Eurasia," Zilhao said in a statement.


"This mixture would have resulted in both archaic traits retained from the Neanderthals and unique combinations of traits resulting from the blending of previously divergent gene pools."


Modern humans are believed to have spread into Europe around 45,000 to 50,000 years ago, and had completely replaced the older Neanderthals by 30,000 years ago.


But that means at least 10,000 years of living side by side, and artifacts attributed to the more modern humans have been found at Neanderthal sites.


Neanderthals were also once designated Homo sapiens, although are a designated subspecies -- Homan sapiens neanderthalis. But some experts now designate them as a separate species -- Homo neanderthalis.


Zilhao, Trinkaus and colleagues examined the skull from the Pestera cu Oase, or the Cave with Bones, in southwestern Romania. It was mostly full of bones from cave bears but then the researchers found some human skull fragments.


They are the earliest modern human remains found in Europe, although last week researchers reported finding 45,000-year-old human artifacts in Russia south of Moscow.
Single-pixel camera takes on digital

Researchers in the US are developing a single-pixel camera to capture high-quality images without the expense of traditional digital photography.


Being developed by a lab at Rice University in Houston, Texas, the single-pixel camera is designed to tackle what its developers see as the "inefficiencies" of modern digital camera.

[image: image6.png]



It currently resembles an old-fashioned pinhole camera and is the size of a suitcase, but assistant professor of electrical engineering Kevin Kelly told BBC World Service's Digital Planet programme that it is only "the beginning of things."


"Hopefully it will get smaller," he said.

Inefficiencies


The camera was created, according to Dr Kelly and his colleague Richard Baraniuk, because digital cameras are very wasteful. They require expensive microprocessors and massive battery power to capture an image - most of which will not be used in displaying the picture.
The experimental camera's images are captured by a single sensor

This is because the captured image is compressed, to a jpeg file for example, to make the file size smaller and more convenient to store.


"What is so inefficient about this is that we acquire all these numbers - for example 10 megapixels - only to throw away 80-90% when we do the compression process," explained Dr Baraniuk.


Although a digital camera picture may contain many millions of pixels, most photos can be described with far fewer because there is a lot of redundant or duplicate information in an image. For example a picture of a blank wall will have many pixels with the same colour and texture information.

Dr Baraniuk said that this is where the single-pixel camera really has an advantage.


"Instead of taking the light from an object through a lens and focusing it on a pixel array, we actually reflect it off an array of mirrors," he said.

This digital micromirror device, as it is known, consists of a million or more tiny mirrors each the size of a bacterium.


"From that mirror array, we then focus the light through a second lens on to one single photo-detector - a single pixel."

Random mirrors


As the light passes through the device, the millions of tiny mirrors are turned on and off at random in rapid succession.


Complex mathematics then interprets the signals assembling a high resolution image from the thousands of sequential single-pixel snapshots.


"In the last couple of years, scientists and engineers have figured out that from these randomised measurements, you can actually reconstruct an image of the object that is sitting in front of the lens," said Dr Kelly.


The camera is hooked up to a computer to display the captured image which can take minutes to construct.


Although at the experimental stage at the moment, if the device ever makes it to market it could make digital cameras more efficient and dramatically improve battery life by doing away with the need to process and compress each image.


Using a single light sensor also means that it can be swapped, for example, for an ultra-violet sensor on a satellite, or infra-red for a night-vision camera.


"Instead of using a million really expensive sensors, we can use one really expensive sensor and still give you a million-pixel image," said Dr Kelly.
Gullet cancer 'might be blocked'

Scientists believe blocking the action of vitamin A may help prevent a type of cancer of the gullet.


There has been an eight-fold rise in cases of oesophageal adenocarcinoma in the UK in the last 30 years.


Researchers found exposure to vitamin A prompted changes in the cells that line the gullet which can ultimately lead to the cancer.


The study, by the Medical Research Council Cell Unit, is published in the journal Gut.


Any new advance would represent a significant breakthrough against a disease which is particularly difficult to treat.


Oesophageal adenocarcinoma develops from abnormalities in the lining of the oesophagus, a condition called Barrett's oesophagus.


This condition causes the scaly lining of the oesophagus to be replaced by a glandular lining, like that normally found in the stomach or intestine.


Up until now the nature and origin of the cell change which causes Barrett's had not been known.

Deep changes


The MRC team found that treating the normal scaly tissue with vitamin A provoked the change to the Barrett's lining tissue.


They also showed that this change occurs below the top layer of cells and is still visible even when that layer is removed.


When the scientists later treated the altered tissue with vitamin A inhibitors, they found the cells reverted back to their previous state.


Lead researcher Dr Rebecca Fitzgerald said: "We are very excited about these findings.


"Vitamin A inhibitors could allow us to reverse Barrett's oesophagus which would prevent the lesions it provokes from causing oesophageal adenocarcinoma.


"Until now it had been thought the changes to the cells in the oesophageal lining was limited to the top layer of those cells, the epithelium.


"This research shows that the change is actually more fundamental.


"This ties in with recent work in many cancer areas which suggests that we have neglected the cell environment for too long in our thinking about cancer."


Dr Julie Sharp, Cancer Research UK's cancer information manager, said: "This research offers further insight into the cell changes that lead to Barrett's oesophagus.


"Around 1 in 100 cases of Barrett's oesophagus develop into cancer.


"In the future these results may help scientists design new strategies for treating this condition to prevent it from developing into oesophageal cancer."


Around 7,500 new cases of oesophagus cancer are diagnosed each year in the UK. Oesophageal adenocarcinoma is one of the most common forms.


The disease is one of the deadliest forms of cancer with an almost 100% mortality rate.
Link found between periodontal disease and pancreatic cancer

Boston, MA -- Pancreatic cancer is the fourth leading cause of cancer death in the U.S.; more than 30,000 Americans are expected to die from the disease this year. It is an extremely difficult cancer to treat and little is known about what causes it. One established risk factor in pancreatic cancer is cigarette smoking; other links have been made to obesity, diabetes type 2 and insulin resistance. In a new study, researchers at the Harvard School of Public Health (HSPH) and Dana-Farber Cancer Institute found that periodontal disease was associated with an increased risk of cancer of the pancreas. The study will appear in the January 17, 2007 issue of the Journal of the National Cancer Institute.


"Our study provides the first strong evidence that periodontal disease may increase the risk of pancreatic cancer. This finding is of significance as it may provide some new insights into the mechanism of this highly fatal disease," said lead author Dominique Michaud, assistant professor of epidemiology at HSPH.


Periodontal disease is caused by bacterial infection and inflammation of the gums that over time causes loss of bone that supports the teeth; tooth loss is a consequence of severe periodontal disease. Two previous studies had found a link between tooth loss or periodontitis and pancreatic cancer, but one consisted of all smokers and the other did not control for smoking in the analysis, and therefore no firm conclusions could be drawn from these studies.


Data for the new study came from the Health Professionals Follow-Up Study, which began in 1986 and includes 51,529 U.S. men working in the health professions. Participants respond to questionnaires about their health every two years. After analyzing the data, the researchers confirmed 216 cases of pancreatic cancer between 1986 and 2002; of those, 67 reported periodontal disease.


The results showed that, after adjusting for age, smoking, diabetes, body mass index and a number of other factors, men with periodontal disease had a 63% higher risk of developing pancreatic cancer compared to those reporting no periodontal disease. "Most convincing was our finding that never-smokers had a two-fold increase in risk of pancreatic cancer," said Michaud.


One possible explanation for the results is that inflammation from periodontal disease may promote cancer of the pancreas. "Individuals with periodontal disease have elevated serum biomarkers of systemic inflammation, such as C-reactive protein, and these may somehow contribute to the promotion of cancer cells," she said.


Another explanation, according to Michaud, is that periodontal disease could lead to increased pancreatic carcinogenesis because individuals with periodontal disease have higher levels of oral bacteria and higher levels of nitrosamines, which are carcinogens, in their oral cavity. Prior studies have shown that nitrosamines and gastric acidity may play a role in pancreatic cancer.


Michaud, senior author Charles Fuchs, a gastrointestinal oncologist at Dana-Farber, and their colleagues believe that further studies should be done to investigate the role of inflammation from periodontal disease in pancreatic cancer. However, Michaud notes that the underlying mechanisms for this association are speculative at this point. "More research is needed both to confirm this finding in other populations and also to explore the role of inflammation in this particular cancer," she said.
New fat, same old problem with an added twist?

Study shows a new fat replacement for trans fat raises blood sugar in humans
Waltham, MA -- Last month, New York City outlawed the use of partially hydrogenated oils, known as trans fats, in restaurants, a ban now under consideration in other cities, including Boston and Chicago. But novel research conducted in Malaysia and at Brandeis University shows that a new method of modifying fat in commercial products to replace unhealthy trans fats raises blood glucose and depresses insulin in humans, common precursors to diabetes. Furthermore, like trans fat, it still adversely depressed the beneficial HDL-cholesterol.


Published online in Nutrition and Metabolism (http://www.nutritionandmetabolism.com), the study demonstrates that an interesterified fat--(a modified fat that includes hydrogenation followed by rearrangements of fats molecules by the process called interesterification) enriched with saturated stearic acid--adversely affected human metabolism of lipoproteins and glucose, compared to an unmodified, natural saturated fat. Interesterification to generate a stearic acid-rich fat is fast becoming the method of choice to modify fats in foods that require a longer shelf life because this process hardens fat similar to oils containing trans-fatty acids. The new study shows that interesterification, which unnaturally rearranges the position of individual fatty acids on the fat molecule, can alter metabolism in humans.


"One of the most interesting aspects of these findings is the implication that our time-honored focus on fat saturation may tell only part of the story," explained biologist and nutritionist K.C. Hayes, who collaborated on the research with Dr. Kalyana Sundram, nutrition director for palm oil research at the Malaysian Palm Oil Board in Kuala Lampur.


"Now it appears that the actual structure of the individual fat molecule is critical, that is, the specific location of individual fatty acids, particularly saturated fatty acids, on the glycerol molecule as consumed seems to make a difference on downstream metabolism of fat and glucose," said Hayes. Both Hayes and Sundram are experts on human lipid metabolism and were instrumental in the development of Smart Balance® Buttery Spreads, a blend of vegetable oils that improves the cholesterol ratio.


Trans-fatty acids, which became ubiquitous in baked goods, processed foods and restaurant cooking decades ago because of their shelf life and other properties, are now being abandoned by many producers of commercial products such as cookies, crackers, pies, doughnuts, and French fries because they raise LDL ("bad") cholesterol, lower HDL ("good") cholesterol and contribute to heart disease.


The Malaysian-Brandeis collaboration compared trans-rich and interesterified fats with an unmodified saturated fat, palm olein, for their relative impact on blood lipids and plasma glucose. Thirty human volunteers participated in the study, which strictly controlled total fat and fatty acid composition in the subjects' diet. Each subject consumed all three diets in random rotation during four-week diet periods. This study further confirmed previous studies in animals and humans, indicating once again that trans fats negatively affect LDL and HDL cholesterol. Surprisingly, the interesterified fat had a similar, though weaker impact on cholesterol.


"In this study we discovered that trans fat also has a weak negative influence on blood glucose. The newer replacement for trans, so-called interesterified fat, appears even worse in that regard, raising glucose 20 percent in a month," said Hayes.


"This is the first human study to examine simultaneously the metabolic effects of the two most common replacement fats for a natural saturated fat widely incorporated in foods. As such, it is somewhat alarming that both modified fats failed to pass the sniff test for metabolic performance relative to palm olein itself," noted Sundram.


"Whether this reflects the amount of test fat consumed, underlying genetics of the specific population examined, or some unknown factor, requires further study because the apparent adverse impact on insulin metabolism is a troubling finding," he added.
Dark energy may be vacuum

Researchers at the University of Copenhagen's Dark Cosmology Centre at the Niels Bohr Institute have brought us one step closer to understanding what the universe is made of. As part of the international collaboration ESSENCE they have observed distant supernovae (exploding stars), some of which emitted the light we now see more than half the age of the universe ago. Using these supernovae they have traced the expansion history of the universe with unprecedented accuracy and sharpened our knowledge of what it might be that is causing the mysterious acceleration of the expansion of the universe.

Background and outline


At the end of last century astronomers discovered the startling fact that the expansion of our universe is not slowing down, as all our previous understanding of gravity had predicted. Rather the expansion is speeding up. Nothing in conventional physics can explain such a result. It means that either the universe is made up of around 70% 'dark energy' (something that has a sort of anti-gravity) or our theory of gravity is flawed.


Now, as part of the international collaboration "ESSENCE", researchers at the Danish Dark Cosmology Centre have added a new piece to the puzzle. In two papers recently released they detail observations of supernovae (exploding stars) that allow them to trace the expansion history of the universe in unprecedented detail. ESSENCE is an extension of the original team that discovered the acceleration of the universe and these results push the limits of technology and knowledge, observing light from dying stars that was emitted almost half the age of the universe ago.


In a third paper, led by the Danish team and released this week, the many new theories that have been proposed to explain the acceleration of the universe are critically assessed in the face of this new data. Dr. Jesper Sollerman and Dr. Tamara Davis lead the team who show that despite the increased sophistication in cosmological models over the last century the best model to explain the acceleration remains one that was proposed by Einstein back in 1917. Although Einstein's reasoning at the time was flawed (he proposed the modification to his theory so it could support a static universe, because in those days everyone 'knew' the universe was not expanding, it may be that he was right all along.

Scientific details:


The results include 60 new type Ia supernovae discovered on the Cerro-Tololo Interamerican Observatory 4m telescope in an ongoing survey that so far has lasted four years. In order to follow up these discoveries the team uses some of the biggest telescopes in the world: the 8.2m VLT (Very Large Telescope) run by the European Southern Observatory and the 6m Magellan telescope (both in Chile), the 8m Keck telescope and the 10m Gemini telescope (both in Hawaii). The ESSENCE team includes 38 top researchers from many different countries on four continents.


The primary aim of the experiment is to measure the 'dark energy' - the thing that is causing the acceleration of the universe - to better than 10%. The feature of this dark energy that we measure is its 'equation of state'. This also allows us to check whether our theory of gravity needs modification. So far it looks like our theory is correct and that the strange acceleration of the expansion of the universe can be explained by Einstein's 'cosmological constant'.


In modern terms the cosmological constant is viewed as a quantum mechanical phenomenon called the 'energy of the vacuum'. In other words, the energy of empty space. It is this energy that is causing the universe to accelerate. The new data shows that none of the fancy new theories that have been proposed in the last decade are necessary to explain the acceleration. Rather, vacuum energy is the most likely cause and the expansion history of the universe can be explained by simply adding this constant background of acceleration into the normal theory of gravity.
Brain tumor researchers find their 'niche'

Demonstration by St. Jude researchers that special niches made of capillaries protect and stimulate cancer stem cells in the brain explains the origin of these cancers and their reappearance following treatment


Brain tumors appear to arise from cancer stem cells (CSCs) that live within microscopic protective "niches" formed by blood vessels in the brain; and disrupting these niches is a promising strategy for eliminating the tumors and preventing them from re-growing, according to results of a study by investigators at St. Jude Children's Research Hospital. CSCs are cells that continually multiply, acting as the source of tumors.


"The finding that brain CSCs exist in protective vascular (blood vessel) niches helps explain the origin of brain tumors and suggests a new strategy for eliminating them," said Richard Gilbertson, M.D., Ph.D., co-director of the Neurobiology and Brain Tumor Program at St. Jude. Gilbertson is senior author of a report on this work that appears in the January issue of Cancer Cell.


"Our data indicate that brain CSCs are nurtured by these vascular niches and that disrupting them blocks tumor growth by removing CSCs from tumors," he said. "These niches might also protect CSCs from chemotherapy drugs and irradiation therapy. So our findings could explain why aggressive tumors rapidly produce new blood vessels and why brain tumors reappear following treatment."


The St. Jude team first determined that CSCs are located in vascular niches by identifying cells carrying a protein called Nestin that marks stem cells (Nestin+ cells) in four types of brain cancer removed from patients: medulloblastoma, ependymoma, oligodendroglioma and glioblastoma. They found that tumors with the densest system of tiny blood vessels contained the greatest number of Nestin+ cells, and that Nestin+ cells are located next to blood vessels in brain tumors.


The investigators then examined thin sections of brain tumors and found that more than one-third of the Nestin+ cells next to blood vessels in the vascular niches had a mutation known to be linked to cancer, which suggested they were CSCs, Gilbertson said. About 30 percent of these cells were multiplying abnormally and rapidly, as expected for cancer cells.


The team showed in mouse models that CSCs from brain tumors have a more natural tendency to associate closely with blood vessels than do non-CSC tumor cells. The researchers also demonstrated in test tube experiments that CSCs bind closely to cells isolated from human blood vessels. Further, the investigators found that human blood vessel cells release molecules that trigger brain CSCs to keep their identity as stem cells and continue to multiply rapidly.


"This is strong evidence that the cells making up the vascular niche send signals to CSCs in the brain, causing them to grow and multiply," Gilbertson said.


Gilbertson's team also studied the interaction of blood vessel cells with CSCs using mouse models of brain cancer. Mixing brain CSCs with human blood vessel cells dramatically increased the formation and growth of tumors. Brain CSCs inserted into the brain without human blood vessel cells produced tumors slowly, reaching a maximum size after seven weeks. In contrast, tumors formed by mixtures of brain CSCs and blood vessel cells grew much more rapidly, reaching a maximum growth after only four weeks. The blood vessel cells did not increase tumor growth by forming new vessels, but by associating with CSCs and stimulating these directly to produce tumors.


Finally, the investigators showed that increasing the numbers of blood vessels in mouse models of brain tumors markedly increased the numbers of CSCs in tumors. The scientists also showed that drugs that deplete blood vessels from tumors inhibit tumor growth by reducing the number of CSCs. For example, the team depleted blood vessels in tumors with Avastin® (bevacizumab), an anti-angiogenic drug that blocks a protein called VEGF. Anti-angiogenic drugs block the formation of new blood vessels.


"This strongly suggests that disrupting the blood vessels in brain tumors might block tumor growth by disrupting brain CSC niches," Gilbertson said. "This is important since the mechanism by which anti-angiogenic drugs, like Avastin, block tumor growth is largely unknown. Our data suggest a previously unrecognized way that anti-angiogenic agents inhibit tumor growth."


The St. Jude investigators have now translated these findings into a clinical trial to determine the effectiveness of Avastin and another drug, Traceva® (erlotinib), in eliminating tumors and preventing their recurrence in children with brain cancers.
Journal Studies Find Relationship Between Delirium, Dementia


Dementia, including Alzheimer's disease, is one of the most devastating conditions of older age. Currently affecting nearly 7 million individuals in the U.S. and 24 million worldwide, dementia leads to total loss of memory and the ability to function independently - making it one of people's greatest fears of aging.


Delirium is an acute confusional state, a common and serious complication in older individuals that often follows surgery or serious illness. Sometimes accompanied by disorientation, paranoia and hallucinations, delirium develops in 14 to 56 percent of all hospitalized seniors, complicating hospital stays for over 4 million older individuals in the U.S. each year.


For the most part, dementia and delirium have been viewed as separate and distinct conditions. But a special section of The Journal of Gerontology: Medical Sciences (Vol. 61A, No. 12), appearing in January 2007, looks at their interface, asking: Can delirium itself lead to the development of a cognitive disorder? Do delirium and dementia represent opposite ends of the same spectrum of disease, rather than two separate conditions?


"I have been studying delirium for 20 years," says Sharon Inouye, MD, MPH, a geriatrician at Beth Israel Deaconess Medical Center and Director of the Aging Brain Center at the Institute for Aging Research, Hebrew SeniorLife. "And the more cases I encounter, the more linkages I see with dementia. For a large proportion of older patients, the problem [of delirium] is never resolved. I routinely hear from patients' families, 'They went into the hospital, they became very confused, and they never recovered.'"


Inouye, a professor of medicine at Harvard Medical School, together with Luigi Ferrucci, MD, PhD, Chief of the Longitudinal Studies Section of the National Institute on Aging and Editor-in-Chief of the journal, which is published by the Gerontological Society of America, examined the relationship between these two widespread conditions during the "Aging Brain Center Scientific Symposium: The Interface of Delirium and Dementia," held last spring.


"Better understanding of delirium may represent a new window of opportunity for the prevention of dementia," explains Ferrucci. "We, therefore, decided to approach the subject from a multidisciplinary perspective, exploring delirium and dementia from a number of vantage points." Findings spawned from the symposium make up the five articles featured in the special issue of the journal, including:

Biomarkers. "There is currently no way of identifying delirium save for the observations of an astute clinician," notes Inouye. In this review article, BIDMC geriatrician Edward Marcantonio, MD, examines a number of promising biomarkers for delirium, including serum chemistries,genetic markers, serum anticholinergic activity, neurotransmitters, inflammatory markers and cortisol.

Role of neuroimaging. Physicist David Alsop, PhD, of BIDMC's Department of Radiology, describes major advances in neuroimaging - including advanced methods using magnetic resonance (MR) imaging, positron emission tomography (PET) and single photo emission computed tomography (SPECT) -- which offer the possibility of using highly sensitive imaging techniques to detect changes in the brain following episodes of delirium and thereby investigate the mechanisms and networks involved in its onset and consequences.

Use of SPECT scanning to assess cerebral perfusion changes in patients with delirium. Led by Tamara Fong, MD, of BIDMC's Department of Neurology, this paper describes the results of a study examining a group of hospitalized patients, which shows that frontal or parietal cerebral perfusion abnormalities occur in cases of delirium. These results suggest localized involvement in the brain's frontal and parietal lobes with delirium, which may correlate with the clinical findings and long-term outcomes.

The link between anesthesia and development of long-term delirium. Zhongcong Xie, MD, together with senior author Rudolph Tanzi, MD, of the Genetics and Aging Research Unit, Massachusetts General Institute for Neurodegenerative Disease, demonstrate that the commonly used anesthetic isoflurane results in neuronal cell death, and enhancement of A-beta oligomerization, for the first time, providing a direct link between the acute effects of inhalational anesthetics (recognized risk factors for delirium) and the hallmark mechanisms of Alzheimer's disease neuropathogenesis.

The potential role for cognitive reserve. Inouye, together with BIDMC gerontologist Richard Jones, ScD, an investigator in the Institute for Aging Research at Hebrew SeniorLife, report their findings showing that hospitalized older persons with lower levels of education may be at increased risk for delirium relative to older persons with more education. "People have varying degrees of cognitive reserve, the capability to withstand insults and stresses to their system [such as might occur in a hospital setting]," explains Inouye. "Our study shows that amount of education correlates with brain resiliency, perhaps by building greater numbers of neuronal pathways."


Delirium is a tremendous expense to the country's medical system, amounting to more than $7 billion per year in hospital expenses and more than $100 billion a year when rehabilitation, institutionalization and long-term care is factored in.


In a 1999 study in The New England Journal of Medicine, Inouye demonstrated that delirium can be decreased by 40 percent by implementing a number of straightforward interventions while patients are hospitalized. These include making sure that patients are oriented and hydrated, that they are up and walking, that they are using their hearing aids and vision aids, and that they avoid the use of sleep medications.


"Our goal now is to better understand the fundamental changes that cause delirium and determine whether they result in permanent injury to the brain, in order to better devise ways to intervene and prevent this injury," explains Inouye. "Knowing that our population is rapidly aging, these figures are only going to increase unless we do something now. We hope to eventually be able to identify at-risk individuals before they develop delirium, so that we can intervene before it escalates to a chronic condition."
Researchers find a common genetic risk factor for Parkinson's disease in Asians

JACKSONVILLE, Fla. -- Researchers at Mayo Clinic in Jacksonville, Fla. and the National Taiwan University Hospital in Taipei, Taiwan have discovered what to date appears to be the most common genetic risk factor for Parkinson's disease worldwide. They believe the majority of people carrying this genetic mutation descend from a common ancestor about 4800 years ago. Their study was published Jan. 9 in the online edition of Parkinsonism and Related Disorders.


Researchers found that ethnic Chinese individuals carrying a mutation they identified in the LRRK2 gene are over two times more likely to develop the disease than non-carriers. Given the population of China and the number of ethnic Chinese worldwide, this mutation may predispose more people to developing Parkinson's disease than any other genetic factor. However, researchers say not everyone with the mutation develops the disease, and in those that do, other genetic and environmental factors are probably in play.


Mayo Clinic neuroscientist Matthew Farrer, Ph.D., lead author on the study, says this discovery is a small part of the ongoing genetic revolution in medicine. "Seemingly sporadic Parkinson's disease may be a familial disorder, and we're finding that the genetic risk factors for Parkinson's disease are population specific," he says.


In 2004 Mayo Clinic researchers were part of a team that discovered the LRRK2 gene and its role in Parkinson's disease. This group and others went on to find a number of mutations in LRRK2, a gene that codes for a poorly understood protein, leucine-rich repeat kinase 2. One of the mutations, G2019S, has been shown to cause Parkinson's disease in people with and without a family history of the disease. G2019S is an especially common cause of Parkinson's disease in Berber Arabs and Ashkenazi Jews.


However, in contrast to the G2019S mutation, which is considered a disease causing mutation because it is rarely found in healthy, elderly people without Parkinson's disease, the newly researched G2385R mutation, the subject of this study, does not always lead to disease. It is found in approximately 4 percent of the ethnic Chinese population without Parkinson's disease, which is why researchers consider it a risk factor rather than a causal mutation.


The G2385R mutation was first discovered in 2004 by Mayo and Taiwanese researchers in a family of ethnic Chinese decent. One of the study authors, Ruey-Meei Wu, M.D., Ph.D., and her group in Taiwan, went on to find the G2385R mutation in just over 22 percent of familial Parkinson's disease cases. "The findings that the frequency of LRRK2 G2385R is observed at 8 percent within ethnic Chinese patients, 4 percent in control subjects and 22 percent in familial patients strongly suggests the G2385R variant is an important genetic risk factor in the ethnic Chinese population," Dr. Wu says.


Due to these findings, Wu says it will be important to look at subtle signs of disease in asymptomatic carriers for clues about the mutation's penetrance, meaning the extent to which symptoms associated with disease will occur. "We can also evaluate the effect of neuroprotection in these carriers in a long-term follow up study," Wu says. "Epidemiology studies looking for other environmental risk factors and their interaction with genetic risk factors will provide clues to prevent the occurrence of this chronic and disabling disease in the future."


Other research groups also have found the G2385R mutation is at a higher frequency in Asian patients with Parkinson's disease, than in matched control subjects. These types of case and control genetic studies provide a powerful tool for researchers to find disease genes and risk factors in homogeneous or isolated populations where there has been little immigration.


Interestingly, the present paper's authors found evidence to suggest G2385R carriers share a common ancestor. They performed a genetic analysis looking at the inheritance pattern of a specific DNA sequence along chromosome 12 that includes the LRRK2 gene.


Examining known genetic markers, which are short stretches of repeated DNA subject to variation in the number of times they repeat, their analysis showed a unique pattern of these DNA sequence markers is almost always passed from generation to generation along with the G2385R variant.


Researchers used genetic theory to estimate the level of variation at these genetic markers between carriers and healthy non-carriers, and used that data along with the genetic distance the markers are away from the LRRK2 gene to estimate how many generations have been passing on this unique stretch of DNA. Their analysis concluded that the G2385R mutation arose approximately 4,800 years ago, corresponding with the rise of Chinese civilization and the reign of Yellow Emperor Huang Di, credited with inventing traditional Chinese medicine.


This mutation does not appear to play a role in Parkinson's disease within other racial groups. Studies to date have failed to find the mutation in Caucasian populations. Farrer says therapeutic interventions focused on LRRK2 will be very important to develop given the global population affected by all the LRRK2 mutations.


Another study author, Mayo Clinic neuroscientist Owen A. Ross, Ph.D., says although the group's findings point toward one of the most important genetic risk factor for Parkinson's disease, he agrees with Wu that there is still much to understand about which carriers will develop the disease and at what age their symptoms begin. "There are going to be other significant disease modifiers," he says. "The age of onset for disease is variable in G2385R carriers and for LRRK2-parkinsonism in general. Not only may there be environmental factors, but also other genetic factors acting on this genomic background which determines disease presentation."


As the G2385R mutation dates so far back and is now so prevalent; researchers have an opportunity to assess thousands of carriers and treat them as members of one distantly related family in order to find other genetic and environmental factors that act with G2385R to trigger Parkinson's disease.


The study was supported by Mayo Clinic's National Institute of Neurological Disorders and Stroke Morris K. Udall Center of Excellence for Parkinson's Disease Research and the Taiwan National Science Council.


Authors on the paper are: Matthew J. Farrer; Jeremy T. Stone; Justus C. Dachsel; Mary M. Hulihan; Kristoffer Haugarvoll; and Owen A. Ross from the Department of Neuroscience, Mayo Clinic, Jacksonville, Florida, USA; Chin-Hsien Lin; and Ruey-Meei Wu from the Department of Neurology, National Taiwan University Hospital, College of Medicine, National Taiwan University, Taipei, Taiwan.
Parasite infection may benefit MS patients


A steady rise in autoimmune diseases such as multiple sclerosis (MS) has been noted in recent decades, and environmental factors could be the cause of this increase. One theory, similar to the "hygiene hypothesis" in which an excessively germ-free environment may contribute to an increase in allergies, holds that a decline in infectious diseases may play a role in increasing autoimmune disease incidence. The first study examining the relationship between parasite infections and MS in humans suggests that such infections may affect the immune response in a way that alters the course of MS. The study was published in the January 2007 issue of Annals of Neurology (http://www.interscience.wiley.com/journal/ana), the official journal of the American Neurological Association.


Previous studies involving animals have shown that parasite infection can influence the course of autoimmune diseases. These studies suggest that individuals with parasite infections have a diminished T cell response when unrelated antigens (foreign substances that generate an immune response) are present. The current study, conducted by Jorge Correale, M.D., and Mauricio Farez, B.Sc., of the Raúl Carrea Institute for Neurological Research in Buenos Aires, Argentina, involved 12 patients with MS who also had a parasite infection, 12 controls with MS who were uninfected, and 12 healthy individuals. The two groups of MS patients had a similar disease course. Patients had a neurological exam every three months and a brain MRI every 6 months, while immunological evaluations were conducted during the last 12 to 18 months of the study. Patients were followed for an average of 4.6 years.


During the study period, there were three clinical relapses of MS in the infected group and 56 relapses in the uninfected group. Only two infected patients showed minimal Expanded Disability Status Score changes (EDSS is used to measure disability due to MS) that lasted less than three months, while the other 10 had no changes in EDSS scores. In the uninfected group, 11 patients showed an overall increase in EDSS. Since MS involves an inflammatory response associated with the production of certain regulatory proteins known as cytokines, the number of cells producing cytokine suppressants was measured and found to be significantly higher in infected patients.


The authors suggest that their findings provide evidence to support that an autoimmune response as a result of parasite infection can result in a decrease in the normal inflammatory response associated with MS. They note that evidence for production of regulatory T cells (which inhibit the immune response) in parasite infection is now emerging, which offers an explanation for the mechanism by which infected hosts exhibit an altered immune response that affects a secondary antigen, as was the case in the current study. "Thus, parasites may lead to increased regulatory T cell numbers or activity, either by generating new cells or by activating/expanding existing cells," they state.


Because parasites inhabit their hosts for long periods of time, they can develop molecules that generate strong anti-inflammatory responses, which enhance their survival. Further investigation is warranted in order to identify which molecules cause immune system effects that dampen the inflammatory reactions normally seen in autoimmune diseases, the authors note. They conclude that "induction of a regulatory anti-inflammatory network generated by persistent parasite infections may offer a potential explanation for environment-related suppression of MS development in areas with low disease prevalence."

Article: "Association Between Parasite Infection and Immune Responses in MS," Jorge Correale, Mauricio Farez, Annals of Neurology, January 2007, (DOI: 10.1002/ana.21067).
A new generation of medicinal products


What is a medicinal product? It is always the result of a subtle marriage between a compound (the active substance which treats a patient) and an appropriate excipient (a neutral substance in which the active substance is incorporated so that it can be absorbed by the body). Thus the necessary tablet, capsule or syrup is obtained. But what would happen if biodegradable materials were used instead of these neutral excipients? This was already possible with some active substances, and can now be applied to many others! The team led by Didier Bourissou in the Laboratory for Fundamental and Applied Heterochemistry (CNRS/University Toulouse 3), has indeed managed to develop a novel synthetic process for these materials which significantly increases their diversity.


Some biodegradable polymers such as polyesters have already been employed as excipients in pharmacology. But this was only possible when they were mixed with certain active substances such as anticancer drugs or growth hormones. And in the field of surgery, the secret of absorbable sutures does indeed reside in the use of these same polyesters.


What are the principles underlying these "new generation" drugs? The biodegradable excipient containing the active substance can take the form of an implant – a 1 cm-long rod about one millimetre in diameter – which is inserted just under the skin. This procedure is performed by a doctor and only takes a few minutes. The specificity of these polyesters is that they can be hydrolyzed; in other words, broken down by water, which is unlucky for them, as our bodies are full of this substance. Thus the excipient gradually breaks down, over a week, a month or three months, depending on its type, releasing the active substance it contains. Hence the major advantage of the technique: biodegradable excipients enable the controlled administration of sustained-release drugs. This is of considerable benefit in the setting of chronic diseases, as it avoids frequent, repeated intakes of medicines. Another positive point is that this method reduces side effects; by circumventing the digestive tract, the active substance passes directly into the bloodstream. Thus it is also possible to reduce the quantity of drug administered, as there is no longer any need to allow for its partial destruction as it passes through the digestive tract.


In view of these advantages, why can the technique not be extended to a broader range of active substances? Because, until now, we only knew how to make these biodegradable polymers using two monomers (the basic components of polymers), lactide and glycolide. It is rather like making a bead necklace when only green and red beads are available. And in the same way that such a two-coloured necklace would not match all outfits, so the polyesters obtained cannot be combined with just any active substance. Without accounting for the fact that when using these little reactive lactide and glycolide monomers, industrial preparation of the polymers requires lengthy reaction times at high temperatures (e.g. several hours at 140°C-160°C).


This is where Didier Bourissou's team same up with the idea of changing the recipe and ingredients in order to facilitate access to these polyesters and increase their diversity. Many tests later, they achieved their goal. In collaboration with Isochem, they have developed a new synthetic process for these polymers. This involves new elementary building blocks, the O-carboxy anhydrides, which are much more reactive (i.e. more beads for our necklace), so that the polyesters can be prepared under much less harsh laboratory conditions (e.g. a few minutes at 25°C). And above all, a much wider variety of polymers is available, thus multiplying the chances that an active substance will find its appropriate biodegradable excipient. These promising results have given rise to the filing of two patents.


An unquestioned advance in the daily routine of patients, this technique might also be popular with the major pharmaceutical companies, as it would constitute an added-value for traditional drugs which could be presented in a sustained-release formulation.

This work was carried out in the context of very strong international competition, and forms part of the cross-disciplinary CNRS "Chemistry for Sustainable Development" programme.
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Brain cleaner

New method developed at Weizmann Institute holds promise for treating brain injuries

An injury to the brain can be devastating. When brain cells die, whether from head trauma, stroke or disease, a substance called glutamate floods the surrounding areas, overloading the cells in its path and setting off a chain reaction that damages whole swathes of tissue. Glutamate is always present in the brain, where it carries nerve impulses across the gaps between cells. But when this chemical is released by damaged or dying brain cells, the result is a flood that overexcites nearby cells and kills them.


A new method for ridding the brain of excess glutamate has been developed at the Weizmann Institute of Science. This method takes a completely new approach to the problem, compared with previous attempts based on drugs that must enter the brain to prevent the deleterious action of glutamate. Many drugs, however, can't cross the blood-brain barrier into the brain, while other promising treatments have proved ineffective in clinical trials. Prof. Vivian Teichberg, of the Institute's Neurobiology Department, working together with Prof. Yoram Shapira and Dr. Alexander Zlotnik of the Soroka Medical Center and Ben Gurion University of the Negev, has shown that in rats, an enzyme in the blood can be activated to "mop up" toxic glutamate spills in the brain and prevent much of the damage. This method may soon be entering clinical trials to see if it can do the same for humans.


Though the brain has its own means of recycling glutamate, injury causes the system to malfunction, leading to glutamate build up. Prof. Teichberg reasoned that this problem could be circumvented by passing glutamate from the fluid surrounding brain cells into the bloodstream. But first, he had to have a clear understanding of the mechanism for moving glutamate from the brain to the blood. Glutamate concentrations are several times higher in the blood than in the brain, and the body must be able to pump the chemical "upstream." Glutamate pumps, called transporters, are found on the outsides of blood vessels, on cells that come into contact with the brain. These collect glutamate, creating small zones of high concentration from which the glutamate can then be released into the bloodstream.


Basic chemistry told him that he could affect the transporter activity by tweaking glutamate levels in the blood. When blood levels are low, the greater difference in concentrations causes the brain to release more glutamate into the bloodstream. He uses an enzyme called GOT that is normally present in blood to bind glutamate chemically and inactivate it, effectively lowering levels in the blood and kicking transporter activity into high gear. In their experiments, Teichberg and his colleagues used this method to scavenge blood glutamate in rats with simulated traumatic brain injury. They found that glutamate cleared out of the animals' brains effectively, and damage was prevented.


Yeda, the technology transfer arm of the Weizmann Institute, now holds a patent for this method, and a new company based on this patent, called "Braintact Ltd.," has been set up in Kiryat Shmona in northern Israel and is currently operating within the framework of Meytav Technological Incubator. The US FDA has assured the company of a fast track to approval. If all goes well, Phase I clinical trials are planned for the near future.


The method could potentially be used to treat such acute brain insults as head traumas and stroke, and prevent brain and nerve damage from bacterial meningitis or nerve gas. It may also have an impact on chronic diseases such as glaucoma, amyotrophic lateral sclerosis (ALS) or HIV dementia. Teichberg: "Our method may work where others have failed, because rather than temporarily blocking the glutamate's toxic action with drugs inside the brain, it clears the chemical away from the brain into the blood, where it can't do harm anymore."
More aid required for chronic conditions in low income countries


In an article published in the January 18, 2007, issue of the New England Journal of Medicine, Gerard Anderson, PhD, professor in the Department of Health Policy and Management at the Johns Hopkins Bloomberg School of Public Health, highlights the need for more international assistance to address chronic non-communicable conditions affecting people living in low and middle income countries. According to Anderson, chronic conditions such as cardiovascular disease and cancer result in more deaths and account for more years of healthy life lost than most communicable diseases, and yet little international aid is focused on preventing or treating these conditions. For instance, cardiovascular disease is the cause of 30 percent of all deaths globally and 27 percent of deaths in low income countries. By comparison, HIV/AIDS, tuberculosis and malaria, combined, account for 10 percent of all deaths globally and 11 percent of death in developing countries. Prevention and treatment programs for non-communicable chronic diseases are possible at relatively low cost-per-life saved or disability prevented.


"It's a myth that chronic diseases affect only rich countries. Despite the fact that a substantial burden of disease in the world's poorer countries is caused by non-communicable chronic diseases, most international aid is focused primarily on preventing and treating infectious diseases," said Anderson, author of the article, which he co-authored with Ed Chu, a medical student at the Johns Hopkins School of Medicine. "Treating infectious diseases must remain a priority, but additional resources should be committed towards treating and preventing non-communicable chronic conditions if we want to address global health needs effectively and address the major reasons for premature mortality in the world."


Anderson suggests a number of reasons why international aid has historically focused on controlling infectious diseases. For one, infectious diseases pose an international threat if they spread uncontrolled. Another is that many donors want a permanent solution such as a vaccine that may not be possible with non-communicable chronic diseases. Also, chronic conditions are rarely viewed as urgent problems in low income countries and generally do not attract the attention of celebrities.


"There are many effective and affordable interventions for the treatment and prevention of non-communicable chronic diseases. The treatment and prevention of non-communicable chronic conditions needs to be added to our list of global health priorities," said Anderson.


"Expanding Priorities--Confronting Chronic Diseases in Countries with Low Income" was written by Gerard Anderson, PhD, and Edward Chu, MPH, a medical student at Johns Hopkins School of Medicine.
Bright white beetle dazzles scientists


An obscure species of beetle could teach us how to produce brilliant white ultra-thin materials, according to a research team led by the University of Exeter.


The Cyphochilus beetle has a highly unusual brilliant white shell. New research by the University of Exeter and Imerys Minerals Ltd. and published in leading journal Science (19 January), reveals the secret to this beetle's bizarre appearance.


The Cyphochilus beetle has evolved its brilliant whiteness using a unique surface structure. At one 200th of a millimetre thick, its scales are ten times thinner than a human hair. Industrial mineral coatings, such as those used on high quality paper, plastics and in some paints, would need to be twice as thick to be as white. According to ISO accredited measurements for whiteness and brightness, the beetle is much whiter and brighter than milk and the average human tooth, which are both considerably thicker.


'This kind of brilliant whiteness from such a thin sample is rare in nature. As soon as I saw it, every instinct told me that the beetle was something very special,' said Dr Pete Vukusic of the University of Exeter's School of Physics. 'In future, the paper we write on, the colour of our teeth and even the efficiency of the rapidly emerging new generation of white light sources will be significantly improved if technology can take and apply the design ideas we learn from this beetle.'


Colour in both nature and technology can be produced by pigmentation or by very regularly arranged layers or structures. Whiteness, however, is created through a random structure, which produces 'scattering' of all colours simultaneously. Using electron microscope imaging, Dr Vukusic studied the beetle's body, head and legs and found them to be covered in long flat scales, which have highly random internal 3D structures. These irregular internal forms are the key to its uniquely effective light scattering. By balancing the size of the structures with the spacing between them, they scatter white light far more efficiently than the fibres in white paper or the enamel on teeth.


Native to South-east Asia, it is believed that the beetle's whiteness has evolved to mimic local white fungi as a form of camouflage.

Biomimicry: Nature's great designs

* In 2000, Californian scientists published research revealing how geckos scurry up walls and stick to ceilings. Their findings could help to develop a novel synthetic adhesive.

* In 2002, a German scientist showed how tiny bumps on the lotus leaf cause rain water to ball up and clean dirt from its surface. This microstructure has been an inspiration for paint and easy-clean furniture fibres.

* In 2005, Dr Pete Vukusic of the University of Exeter showed how butterflies give out fluorescent signals by absorbing and re-emitting ultra-violet light. This technology has been in-place in nature for 30 million years, but scientists are just now developing high emission light emitting diodes (LEDs), which work in the same way. He also worked with cosmetics company L'Oréal to develop a pigment-free photonic make-up based on mimicking butterfly scales.
Re-analysis of cigarettes confirms tobacco companies increased addictive nicotine 11 percent

Boston, MA -- A reanalysis of nicotine yield from major brand name cigarettes sold in Massachusetts from 1997 to 2005 has confirmed that manufacturers have steadily increased the levels of this agent in cigarettes. This independent analysis, based on data submitted to the Massachusetts Department of Public Health (MDPH) by the manufacturers, found that increases in smoke nicotine yield per cigarette averaged 1.6 percent each year, or about 11 percent over a seven-year period (1998-2005). Nicotine is the primary addictive agent in cigarettes.


In addition to confirming the magnitude of the increase, first reported in August, 2006 by MDPH, researchers from the Harvard School of Public Health (HSPH) extended the analysis to:

1. ascertain how manufacturers accomplished the increase -- not only by intensifying the concentration of nicotine in the tobacco but also by modifying several design features of cigarettes to increase the number of puffs per cigarette. The end result is a product that is potentially more addictive.

2. examine all market categories -- finding that smoke nicotine yields were increased in the cigarettes of each of the four major manufacturers and across all the major cigarette market categories (e.g. mentholated, non-mentholated, full-flavor, light, ultralight).


Findings from the report "Trends in Smoke Nicotine Yield and Relationship to Design Characteristics Among Popular U.S. Cigarette Brands" will be presented at Harvard School of Public Health, Bldg 3/Rm 203, on Thurs., Jan. 18, 2007, 12 p.m.. The presentation is open to the media.


The analysis was performed by a research team from the Tobacco Control Research Program at HSPH led by program director Gregory Connolly, professor of the practice of public health, and Howard Koh, associate dean for public health practice at HSPH and a former commissioner of public health for the Commonwealth of Massachusetts (1997-2003). The other co-investigators were HSPH researchers Hillel R. Alpert and Geoffrey Ferris Wayne.


"Cigarettes are finely-tuned drug delivery devices, designed to perpetuate a tobacco pandemic," said former Commissioner Koh. "Yet precise information about these products remains shrouded in secrecy, hidden from the public. Policy actions today requiring the tobacco industry to disclose critical information about nicotine and product design could protect the next generation from the tragedy of addiction."


Said Connolly: "Our findings call into serious question whether the tobacco industry has changed at all in its pursuit of addicting smokers since signing the Master Settlement Agreement of 1998 with the State Attorneys General. Our analysis shows that the companies have been subtly increasing the drug nicotine year by year in their cigarettes, without any warning to consumers, since the settlement. Scrutiny by the Attorneys General is imperative. Proposed federal legislation has been filed by Senator Edward Kennedy (D-Ma.) that would address this abuse and bring the tobacco industry under the rules that regulate other manufacturers of drugs."


Beginning in 1997, Massachusetts regulations have required an annual report to be filed with the MDPH by all manufacturers of cigarettes sold in Massachusetts. The reported data include machine-based measures of nicotine yield as well as measures of cigarette design related to nicotine delivery.


The Tobacco Research Program at HSPH obtained from the MDPH a complete set of brand-specific data from 1997 to 2005 and analyzed trends in smoke nicotine yield.


The discovery of an 11 percent increase in nicotine content, said Connolly, confirms recent statements by the US District Court for the District of Columbia that manufacturers have the ability to manipulate addictive additives, and, he said, "it underscores the need for continued surveillance of nicotine delivery in products created by an unregulated industry."


In an opinion in US vs. Philip Morris USA et. al. Judge Gladys Kessler wrote that tobacco companies "can and do control the level of nicotine delivered in order to create and sustain addiction" and further, that the "goal to ensure that their products deliver sufficient nicotine to create and sustain addiction influences their selection and combination of design parameters."


Cigarette smoking causes an estimated 438,000 premature deaths (or about 1 of every 5 deaths) annually in the U.S., and approximately 900,000 persons become addicted to smoking each year.


In conclusion, according to the HSPH researchers, the extended analysis of MDPH data has demonstrated its potential to reveal undisclosed hazards to human health. They suggest that MDPH amend its unique reporting requirements to include more information about cigarette and smokeless tobacco product design features that affect nicotine delivery - as well as testing of a sample of brands for the actual delivery of nicotine to the body.

Work on the report was supported by funds from The American Legacy Foundation and the National Cancer Institute.
A new language barrier -- Why learning a new language may make you forget your old one


Traveling abroad presents an ideal opportunity to master a foreign language. While the immersion process facilitates communication in a diverse world, people are often surprised to find they have difficulty returning to their native language. This phenomenon is referred to as first-language attrition and has University of Oregon psychologist Benjamin Levy wondering how it is possible to forget, even momentarily, words used fluently throughout one's life.


In a study appearing in the January, 2007 issue of Psychological Science, Levy and his colleague Dr. Michael Anderson discovered that people do not forget their native language simply because of less use, but that such forgetfulness reflects active inhibition of native language words that distract us while we are speaking the new language. Therefore, this forgetfulness may actually be an adaptive strategy to better learn a second language. In the study, native English speakers who had completed at least one year of college level Spanish were asked to repeatedly name objects in Spanish. The more the students were asked to repeat the Spanish words, the more difficulty they had generating the corresponding English labels for the objects. In other words, naming objects in another language inhibits the corresponding labels in the native language, making them more difficult to retrieve later.


Interestingly, the study also showed that the more fluent bilingual students were far less prone to experience these inhibitory effects. These findings suggest that native language inhibition plays a crucial role during the initial stages of second language learning. That is, when first learning a new language, we have to actively ignore our easily accessible native language words while struggling to express our thoughts in a novel tongue. As a speaker achieves bilingual fluency, native-language inhibition becomes less necessary, accounting for the better performances of fluent bilingual speakers in the study. Although the value of suppressing previously learned knowledge to learn new concepts may appear counterintuitive, Levy explains that "first-language attrition provides a striking example of how it can be adaptive to (at least temporarily) forget things one has learned."
Carbon monoxide protects lung cells against oxygen-induced damage

PITTSBURGH -- Researchers at the University of Pittsburgh have demonstrated that low-dose carbon monoxide administered in conjunction with oxygen therapy markedly inhibits oxygen-induced damage to lung cells. These findings, being reported in the Jan. 19 issue of the Journal of Biological Chemistry, have significant implications for the treatment of acute respiratory distress syndrome, or ARDS, according to the study's authors.


ARDS is a life-threatening medical condition in which patients experience severe shortness of breath and oxygen starvation. Although ARDS often occurs in people who have lung disease, even people with normal lungs can develop the condition as the result of severe trauma or an infection. Without prompt treatment, the oxygen deprivation resulting from ARDS can be lethal. Even with appropriate treatment, however, about 30 to 40 percent of all people with severe ARDS die from the condition. In fact, it is the number one killer of patients in intensive care unit facilities in the United States.


Treatment for ARDS primarily involves hooking the patient up to a mechanical ventilator and giving them almost pure oxygen (95 percent oxygen and 5 percent carbon dioxide). However, recent studies in animals have shown that prolonged exposure to an elevated level of oxygen, or hyperoxia, can cause long-term lung injury that resembles ARDS.


Based on previous research showing that low-dose carbon monoxide (CO) has potent anti-inflammatory effects in a number of tissues, the Pitt researchers cultured lung cells from mice in a medium with a high concentration of oxygen, with and without low levels of CO. They then monitored the cells for hyperoxia-induced toxicity.


The presence of CO in the hyperoxic medium significantly inhibited the destruction of lung cells as well as the production of molecules in the cells that are known to induce cell suicide, or apoptosis. In contrast, more than half of the mouse lung cells incubated in hyperoxic media without CO died within 72 hours--compared to about 25 percent of the CO-treated cells--and they produced high levels of apoptotic molecules.


According to the investigators, these results suggest that CO may expand the currently limited therapeutic options for treating ARDS.


"Giving ARDS patients almost pure oxygen over a prolonged period may be a double-edged sword," said lead investigator Augustine Choi, M.D., professor of medicine and the chief of the division of pulmonary, allergy and critical care medicine at the University of Pittsburgh School of Medicine. "It saves their life in the short term, but long-term exposure appears to cause significant damage to many cell types including the epithelial and endothelial cells of the lung. However, by administering oxygen mixed with a very small amount of carbon monoxide, we may be able to significantly reduce such oxygen-associated damage and cell death."


Although high concentrations of carbon monoxide are toxic, Dr. Choi's laboratory and others have demonstrated that CO can be therapeutic at very low concentrations. Last year, Dr. Choi's group conducted a study with researchers at the National Institutes of Health, which demonstrated that administering small amounts of inhaled CO to normal individuals was not damaging to their health. They now are preparing to submit an application to the U.S. Food and Drug Administration to test whether CO administered to human patients with ARDS is beneficial.

Active ingredient in common Chinese herb shown to reduce hypertension

(Bethesda, MD) -- Some 50 million Americans have hypertension, that is, blood pressure measuring above the normal range (less than 120/80 mmHg). If untreated, it can lead to heart attacks, strokes, or kidney disease. Lifestyle changes are the first-stage treatment for the disease, but if they fail, medications are prescribed.


Many patients with high blood pressure have sought relief from complementary and alternative medicine (CAM). In so doing, many have consumed danshen, a Chinese herb used in Oriental medicine that promotes blood flow and treats cardiovascular disease.


Tanshinone IIA is an active ingredient of danshen. Since tanshinone IIA is widely available, a team of researchers has used it to investigate if this active ingredient can reduce blood pressure. In a soon-to-be-released study, using an animal model, the scientists have found that tanshinone IIA does reduce blood pressure.

Summary of Methodology


To assess the effect of tanshinone IIA, the protocol consisted of several parts. The researchers applied the 2-kidney-1-clip protocol to induce renal hypertension in male golden Syrian hamsters. The animals were anesthetized and a retroperitoneal approach was used to place a silver clip to constrict the right renal artery. Sham-operated hamsters and mice underwent the same procedure, except for the placement of a clip.


Both sets of hamsters received 50 ¦Ìg of tanshinone IIA/100g of body weight once a day for two weeks. After the two-week treatment period, mean arterial blood pressure was measured in the right carotid artery. To examine the microvascular actions of tanshinone IIA researchers applied it topically to the hamsters¡¯ cheek pouch or mice cremaster muscles to achieve the final concentration of one ¦Ìg/ml or five ¦Ìg/ml. After the application of tanshinone IIA, the experiment was continued for an additional 60-minute period in order to measure arteriolar diameter and peri-arteriolar nitric oxide concentration.

Results


Tanshinone IIA was found to have significantly reduced blood pressure in the hamsters. The experimental constriction of the renal artery increased mean arterial pressure to 161.2¡À6.9 mmHg relative to 114.3¡À9.2 mmHg in age-matched hamsters. Treatment with 50 ¦Ìg tanshinone IIA/100g body for two weeks reduced the mean arterial pressure from 161.2¡À6.9 to 130.0¡À7.8 mmHg.


The research team also discovered that tanshinone IIA caused widening of the arterioles in the hamster cheek pouch microcirculation via enhanced expression of endothelial nitric oxide synthase. The topical application of tanshinone IIA at one ¦Ìg/ml and five ¦Ìg/ml caused significant dose-related vasodilation, indicated by the increased agent/control ratio of arteriolar diameters from 1.0 to 1.25¡À0.08 and 1.57¡À0.11, respectively, in the hamster cheek pouch. The increase in arteriolar diameter ratio was significant relative to the vehicle for each concentration as well as for comparison between the two concentrations of tanshinone IIA.

Conclusions


As a result of the findings the researchers concluded that tanshinone IIA: (1) significantly reduced blood pressure in hamsters, (2) enhanced the expression of endothelial nitric oxide synthase, (3) increased the production of nitric oxide and (4) induced blood pressure changes through vasodilation in hamster blood microvessels. While the mechanisms of how tanshinone IIA or danshen work in hypertension are not yet fully understood, these results contribute to the effort to bring complementary and alternative medicine and allopathic care closer together in the treatment of hypertensive patients.

Older Americans Not Discussing Complementary and Alternative Medicine Use with Doctors


In spite of the high use of complementary and alternative medicine (CAM) among people age 50 or older, 69 percent of those who use CAM do not talk to their doctors about it, according to a new survey conducted by AARP and the National Center for Complementary and Alternative Medicine (NCCAM) at the National Institutes of Health. The survey examined conversations between patients and their physicians regarding CAM use.


CAM is a group of diverse medical and health care systems, practices, and products that are not presently considered to be part of conventional medicine. It includes such products and practices as herbal supplements, meditation, homeopathy, and acupuncture.


"We know that people 50 and older tend to be high users of complementary and alternative medicine, but this study was the first to explore gaps in communications regarding the use of CAM between patients and their physicians," said Cheryl Matheis, AARP Director of Health Strategies. "Communication is important to ensure the wise use of all conventional and CAM therapies."


Differences in communication practices across demographic groups were also found. Women were more likely than men to have discussed CAM use (26 percent versus 16 percent) and what types of therapies to use (70 percent versus 51 percent). In addition, people with incomes of $75,000 or more (31 percent) or $25,000 to $49,999 (25 percent) frequently discussed CAM use with doctors.


"An open dialogue between consumers and their physicians is critical to ensuring safe and appropriate integrated care," said Margaret A. Chesney, Ph.D., NCCAM's Deputy Director. "As the Federal Government's lead agency for scientific research on CAM, NCCAM is especially committed to educating both consumers and health care providers about the importance of discussing the use of CAM and providing evidence-based information to help with health care decision-making."

Tips for Discussing CAM with Your Doctor:

 * If you are considering a CAM therapy, ask your physician about its safety, effectiveness, and possible interactions with medications (prescription and non-prescription).

 * Tell your doctor about all therapies or treatments including over-the-counter and prescription medicines as well as herbal and dietary supplements.

 * When completing patient history forms, be sure to include all therapies and treatments you use. Make a list in advance.


This telephone survey, administered to a nationally representative group of 1,559 people age 50 or older, revealed some reasons why doctor-patient dialogue is lacking. Respondents most often did not discuss their CAM use with doctors because the physicians never asked (42 percent); they did not know that they should (30 percent); or there was not enough time during the office visit (19 percent). Interestingly, men who had seen a doctor were more likely than women not to have discussed CAM because their doctors never asked (46 percent versus 38 percent).


Other highlights from the survey report include:


Dialogue Topics

 * The topics most often discussed with doctors were the effectiveness of a CAM therapy (67 percent); what to use (64 percent); how a CAM therapy might interact with other medications or treatments received (60 percent); advice on whether to pursue a CAM therapy (60 percent); and safety of a CAM therapy (57 percent).

Prescription and Over-the-Counter Medication Use

 * Nearly three-fourths of respondents said they take one or more prescription medications; in addition, 59 percent of respondents said they take one or more over-the-counter medications. Twenty percent of respondents reported taking more than five prescription medications.

 * The high number of prescription and over-the-counter medications used by this group underscores the need for consumers and physicians to discuss all therapies, including CAM, to ensure safe, integrated care.

For a complete copy of the survey report, please visit: aarp.org/research/health/prevention/cam_2007.html
Rice breakthrough could prevent multiple fibrotic diseases

Tests find protein stops fibrosis in lung, heart, other tissues

HOUSTON, Jan. 18, 2007 -- A scientific breakthrough at Rice University could lead to the first treatment that prevents the build-up of deadly scar tissue in a broad class of diseases that account for an estimated 45 percent of U.S. deaths each year.


"Fibrotic diseases kill so many people because they can crop up in almost any part of the body, and cardiac fibrosis is a particular problem for anyone who's had a heart attack," said Richard Gomer, professor of biochemistry and cell biology at Rice. "We've discovered a naturally occurring blood protein that prevents dangerous scar tissue from forming."


The protein, which is called serum amyloid P, or SAP, has proven effective at preventing fibrotic disease from developing in the hearts and lungs of lab animals, and Gomer and colleagues hope it will eventually save thousands of lives once it is developed for human use.


Fibrosis occurs when the body's natural healing process goes awry, creating extra scar tissue that does more harm than good. There are dozens of fibrotic diseases, including atherosclerosis, asthma, cirrhosis, scleroderma and pulmonary fibrosis. Since there are no FDA-approved treatments to prevent fibrotic tissue from forming, doctors typically consider fibrosis to be an irreversible process, and they try to slow it as much as possible with anti-inflammatory and immunosuppressive drugs.


The biopharmaceutical company Promedior Inc., of Malvern, Pa., has licensed Rice's SAP technology for use against fibrotic diseases. The company is engaged in animal testing, but has not yet set a date for the first human clinical trials of SAP.


Gomer said initial animal tests of SAP at Rice have proven very promising. The tests were conducted on animals that were pre-disposed to developing fibrotic disease in the lungs. The tests found that SAP treatment protected animals from developing dangerous scar tissue.


Gomer said SAP is a naturally occurring protein that circulates in the bloodstream and plays a crucial role in regulating wound healing. SAP's role is to inhibit the activity of immune cells called fibrocytes, which make excess collagen that the body uses to heal wounds. Gomer said the tests at Rice show that SAP therapy was successful in preventing fibrotic scarring.


He said SAP research in his lab began in 2001 after a chance meeting between himself and UK immunologist Darrell Pilling. Gomer, who'd spent most of his career studying the single-celled amoebae Dictyostelium, met Pilling at lunch during a cell biology conference. Pilling, who was a post-doctoral research fellow at the University of Birmingham in the UK, had recently identified the factor that promoted lymphocyte survival in the fibrotic joints of rheumatoid arthritis patients. However, Pilling was hoping to isolate novel biochemical factors associated with high cell density survival, and Gomer suggested he come to Houston to test some techniques that had proven useful with Dictyostelium. A few days after arriving, the pair noticed a clear interaction between the presence of serum and fibrocytes, and within months had isolated the active component as SAP.


They immediately recognized the importance of the find: Pilling stayed in Houston as a faculty fellow, and Gomer all but abandoned his internationally recognized work on Dictyostelium. He even quit tinkering with astronomical research gear, a passion he'd nurtured since his days as an undergraduate physics major that allowed him to co-author a number of astrophysical research papers over the years.


"Astronomy is a lot of fun, but I just couldn't see myself spending the time on it when thousands of people were dying every day from these diseases," Gomer said.

CONTACT:

Tim Pelura, CEO

Promedior, Inc.

610-560-1435

tpelura@promedior.com

Gomer and Pilling's research is funded by the NIH, and was also funded by the Howard Hughes Medical Institute and the Scleroderma Foundation.
Deep in Arctic Mud, Geologists Find Strong Evidence of Climate Change

BUFFALO, N.Y. -- How severe will global warming get?


Jason P. Briner is looking for an answer buried deep in mud dozens of feet below the surface of lakes in the frigid Canadian Arctic.


His group is gathering the first quantitative temperature data over the last millennium from areas in extreme northeastern sections of the Canadian Arctic, such as Baffin Island.


Every spring, Briner, Ph.D., assistant professor of geology in the College of Arts and Sciences at the University at Buffalo, travels to the region to sample Arctic lake sediments and glaciers and analyzes them to reconstruct past climates.


"As paleoclimatologists, we want to study Earth under conditions similar to those we have today, what we call 'climate analogues,' which might tell us what to expect in the future," he said.


The Arctic as a region is an excellent harbinger of future change, Briner said, because the signals or clues that signify climate change are so much stronger in the Arctic than elsewhere on the planet.


"Yet, even when we take that phenomenon into account," he noted, "the signals we're finding on Baffin Island are huge," he said. "The temperature records, that is, the 'signal' of warmth that we're reconstructing for this part of the Canadian Arctic over the past 10,000 years seems to be higher than the global average for that period and even higher than the Arctic average."


For example, during the 'Holocene thermal maximum,' the warmest period of the past 10,000 years, the Arctic average temperature was two to three degrees warmer than it is today, while the global average was only a degree or so warmer.


"But based on lake sediments from Baffin Island, our data show that this area of the Arctic experienced temperatures five degrees warmer than today," said Briner.


Briner and his co-authors published these results last May in Quaternary Research (Vol. 65, pp. 431-442). The co-authors were N. Michelutti, formerly of the University of Alberta; D.R. Francis of the University of Massachusetts; G.H. Miller of the University of Colorado; Yarrow Axford, Briner's post-doctoral research associate at UB; M.J. Wooller of the University of Alaska, Fairbanks; and A.P. Wolfe of the University of Alberta.


Because Arctic regions show such strong seasonality, Briner explained, it's relatively easy to correlate climate changes with very fine layers in the sediments. In some lakes, each layer represents one year, with thicker sediment layers generally signaling warmer summers.


Like other paleoclimatologists, he also is finding that the warming trend that began in the 20th century is more pronounced in the Arctic than it is in the rest of the globe.


"The magnitude of warmth over the past 100 years seems pretty exceptional in the context of the past 1,000 years," he said.


"Whereas maybe an average of all of the instrument data from the globe shows just a half a degree increase in this century, in the Arctic, temperatures went up by two to three degrees in the same period."


The rapidity of the change also is exceptional, he added.


"If we look at the temperature graphs that we've generated for the past 1,000 years for this region, the temperatures wiggle back and forth, so there is a little variability in there," he said. "However, in the past 100 years, both the magnitude and the rate of temperature increase exceed all the variations of the past 1,000 years."


To do the research, Briner and his graduate students and post-doctoral associates travel to Baffin Island and other areas in extreme northeast Canada each May, while it is still winter there.


They fly to remote Eskimo villages, and then drive snowmobiles, dragging their gear behind them on sleds, for hours across the tundra and sea ice. Once they reach a good sampling site, they set up camp nearby and get to work, drilling through the ice and the water below until their equipment reaches sediments.


"The beauty of lake sediments is that they're being deposited continuously right up until yesterday," Briner said, "so by looking at them, we get clues into past climates, which we can then overlap with records from weather stations, which only cover the past 50 to 75 years."


They then send their samples -- long tubes full of mud -- back to UB, where Briner and his team analyze them.


Among the clues in the cores are isotopes, fossils and increases in organic material from the accumulation of dead organisms and algae.


"Generally, the more organic matter in sediments, the warmer the climate," said Briner.


A primary goal of the research is to account for spatial variability when reconstructing past climate records.


"Everyone knows the climate is extremely variable, spatially," said Briner. "For example, earlier this year, Colorado got slammed with snow and Buffalo didn't get a flake. It's the same when we reconstruct past climates: maybe the climate cooled by 30 degrees in Greenland but only 10 degrees in the area that's now Buffalo."


Reconstructing this spatial variability will help develop a more precise view of how past changes in climate have affected the planet, Briner says, providing a guide for how the current global warming trend may unfold.


"We can use these patterns to test climate models," said Briner. "Once models can adequately predict past climates and their spatial patterns, then we have confidence that they work and so can be used to predict the future."


Briner and members of his team will present some of their data May 2-5 at the 37th Annual International Arctic Workshop in Iceland.  The research is funded by the National Science Foundation.
Statin plus cancer drug deliver combo punch to brain cancer cells

Drugs play on output of genes linked to 'cell-signaling' proteins


Building on newly discovered genetic threads in the rich tapestry of biochemical signals that cause cancer, a Johns Hopkins Kimmel Cancer Center team has dramatically killed brain cancer cells by blocking those signals with a statin and an experimental antitumor drug.


The unlikely pairing of cholesterol-lowering lovastatin and cyclopamine killed 63 percent of medulloblastoma cells grown in the laboratory. By contrast, using either agent alone wiped out fewer than 20 percent of cells. The Hopkins researchers published their findings in the January issue of the American Journal of Pathology.


The researchers caution that the cyclopamine-lovastatin combination has yet to be tested in animals, much less people, but they conclude that the tumor cell-killing by the combo is tantalizing. Cyclopamine works by blocking the so-called "hedgehog" pathway, long known to promote and guide cell and organ growth. Excessive growth is the chief characteristic of cancer. The investigators believe that blocking hedgehog with cyclopamine makes cancer cells more susceptible to lovastatin.


Along with its cholesterol-clogging effects, lovastatin, sold under the trade name Mevacor, is known to curb destruction of proteins that put the brakes on cell growth, causing cancer cells to self-destruct through a process called apoptosis. The effects of the statin already is being studied in people at high risk for the deadly skin cancer, melanoma.


First extracted from corn lilies in the 1950s, cyclopamine is a powerful toxin known to stunt fetal development and cause birth defects in humans and animals. Its connection to anti-cancer efforts grew out of later insights into its blockage of hedgehog, which gets its name from spiky hairs that develop on fruit flies lacking the signal.


"We already knew from earlier research that hedgehog controls brain cell survival and growth, and that blocking signals in this pathway may stop uncontrolled growth of cancer cells," says Charles Eberhart, M.D., Ph.D., associate professor of pathology, ophthalmology and oncology. "But the new work shows the hedgehog blockade may halt another powerful cell-survival signal, and lovastatin could provide the added boost necessary to kill more cancer cells."


Specifically, Eberhart found links between the expression of key hedgehog-related genes in medulloblastoma cells and another cell signal already tied to cancer, Bcl-2. Eberhart and his team believed that combination of a hedgehog blockade and a pro-apoptosis drug like lovastatin would kill more cancer cells.


"Our experiments suggest that hedgehog's action is woven together with Bcl-2, best known for its role in causing B-cell lymphomas," he says. "Cancer cells thwart suicide by overproducing Bcl-2, assuring them a long life."


When the Hopkins researchers noticed that Bcl-2 and hedgehog expression increased in tandem in medulloblastoma cells, they tried adding hedgehog-blocking cyclopamine to the cells and found that Bcl-2 production dwindled and tumor cells died off.


Lead author and pathology fellow Eli E. Bar, Ph.D., said he was "surprised by the degree to which the drug combination was so effective."


According to Eberhart, only half of children with medulloblastoma survive. "And those that do survive can suffer debilitating side effects caused by current toxic therapies."

The study was supported by the National Institute of Neurological Disorders and Stroke. Coauthors were Aneeka Chaudhry and Mohamed H. Farah.

Long-Running Pittsburgh Ear Study Finds Evidence That Fluid in the Middle Ear Does Not Impair Development in Children Up to Age 11

Final results of ongoing study published this week in the New England Journal of Medicine

PITTSBURGH – Jan. 18, 2007 – Early insertion of ear tubes in otherwise healthy infants and young children with persistent fluid in the middle ear does not improve developmental outcomes up to 9 to 11 years of age, according to results of an important study at Children’s Hospital of Pittsburgh of UPMC led by otitis media researcher Jack Paradise, MD.


These findings strongly suggest that no intervention is necessary for most children with fluid in their ears. Results of the study are published in the Jan. 18 issue of the New England Journal of Medicine.


Dr. Paradise and colleagues have conducted a longitudinal study of 6,350 children enrolled before the age of 2 months between 1991 and 1995.


Among the group of those children who developed persistent middle ear fluid before age of 3 years, the researchers found no evidence that prompt insertion of ear tubes improves developmental outcomes compared with delayed insertion if the fluid eventually fails to clear up spontaneously. This finding reverses a decades-old belief held by many in the medical community that fluid in the middle ear may lead to developmental impairment. “These findings provide strong evidence that fluid persisting in the middle ear for periods as long as we studied does not affect developmental outcomes in children as old as 11 and that for otherwise healthy children with middle ear effusion, placement of ear tubes is ordinarily not necessary,” said Dr. Paradise, a longtime pediatrician at Children’s and professor emeritus of Pediatrics at the University of Pittsburgh School of Medicine.


Among children in the United States, otitis media is the most commonly diagnosed illness after the common cold. About 90 percent of children have at least one episode of otitis media by the time they are 3 years of age. The term “otitis media” refers both to ear infections and to fluid in the ear that follows ear infections or can lead to ear infections. Otitis media is inflammation in the lining of the middle ear cavity and usually occurs as a complication of a cold or other respiratory infection. The placement of ear tubes, because of either repeated infections, or persistent fluid or both, is the second most common surgery (next to circumcision) among children in the United States.


About 75 percent of children have at least one episode of otitis media by the time they are 3 years of age. Nearly half of these children have three or more episodes by the time they are 3.


Previously published study results by Dr. Paradise, an internationally recognized as a pioneer in pediatric primary care research, and colleagues also showed that prompt insertion of ear tubes in children with middle ear effusion also did not improve developmental outcomes at age 6 or at ages 3 and 4.


Previous studies by other investigators reported had warned that hearing loss associated with persistent otitis media in young children might result in long-term impairment of their development.


Because of this, official guidelines were developed recommending that young children with middle ear effusion lasting for as long as three or four months undergo insertion of ear tubes to clear the fluid and return the hearing to normal.


However, these previous studies, because of their design, established no cause-and-effect relationship between otitis media and developmental impairments, according to Dr. Paradise.


His cumulative findings played an important role in the 2004 decision by the American Academy of Pediatrics, the American Academy of Family Physicians and the American Academy of Otolaryngology–Head and Neck Surgery to revise these guidelines for the insertion of ear tubes.


Before 3 years of age, 429 children in Children’s ear study with persistent effusion were randomly assigned to undergo ear tube insertion either promptly or up to nine months later if effusion persisted. Researchers assessed literacy, attention, social skills and academic achievement in 391 of these children at 9 to 11 years of age in the most recent component of the study.


At the time of testing, 84 percent of the children in the early-treatment group and 45 percent of the children in the delayed-treatment group had undergone insertion of ear tubes. There were no significant differences between the two groups in 48 different developmental measures.


These findings, coupled with the relatively minor risk associated with ear tube surgery, provide clear support for conservative management of fluid in the middle ear, as the fluid almost always clears up spontaneously, according to Dr. Paradise. “Our recommended treatment approach for children under age 3 in whom fluid has persisted for three months in both ears or four to five months in one ear now calls for watchful waiting for at least six additional months when fluid is present in both ears and for at least nine additional months when fluid is present in only one ear,” he said.


His contributions have advanced pediatric medicine worldwide in the diagnosis and treatment of common childhood diseases, most notably diseases and disorders of the ears, tonsils and adenoids. His primary areas of research have involved investigation of indications for tonsillectomy and adenoidectomy and the management of middle-ear disease. His studies of these conditions have gained him international recognition.


Among his studies of otitis media, Dr. Paradise discovered the near universality of the disease in infants and young children with cleft palate. He also helped establish the use of tympanometry, a noninvasive test to determine the presence or absence of middle-ear abnormalities. Tympanometry has since become a standard diagnostic procedure in primary care pediatrics and an important tool in clinical studies of otitis media.

Aspirin saves lives of cancer patients suffering heart attacks, despite fears of bleeding

HOUSTON -- Many cancer patients who have heart attacks often are not treated with life saving aspirin given the belief in the medical community that they could experience lethal bleeding. Researchers at The University of Texas M. D. Anderson Cancer Center, however, say that notion is now proven wrong and that without aspirin, the majority of these patients will die.


Researchers say that their study, to be published in the February 1, 2007 issue of the journal Cancer and now available online, turns common medical assumptions upside down and will likely change medical practice for cancer patients. Because aspirin can thin blood and cancer patients experience low platelet counts and abnormal clotting, physicians view aspirin as a relative contraindication. Given that blood platelets are responsible for the clotting process, physicians do not eagerly prescribe aspirin as a standard treatment.


In this study, however, the investigators found that 9 of 10 cancer patients with thrombocytopenia (low platelet count) who were experiencing a heart attack and who did not receive aspirin died, whereas only one patient died in a group of 17 similar cancer patients who received aspirin. They also found aspirin helps cancer patients with normal platelet count survive heart attacks, just as it does for people without cancer.


"The notion that heart attacks in patients with low platelets should be treated with clot-dissolving aspirin defies logic, that is unless you suspect that the cancer is interfering with platelet function," says the study's senior investigator and author, Jean-Bernard Durand, M.D., assistant professor in the Department of Cardiology at M. D. Anderson Cancer Center.


"We believe tumors may be releasing chemicals that allow the cancer to form new blood supplies which makes blood more susceptible to forming clots." Durand, a heart failure specialist, says. "There appears to be a platelet paradox suggesting that cancer may affect the mechanism of the way that blood clots, and from this analysis, we have found that the single most important predictor of survival in these patients is whether or not they received aspirin." Durand says more research is needed to better understand this contraindication.


According to the World Health Organization there are approximately 10 million cancer patients worldwide, of which 1.5 million may develop blood clots during their cancer treatment and, as such, are at a much higher risk of dying from heart disease if not treated properly. "Now that we have this study, it would be a travesty if you survive treatment for cancer only to die of a heart attack soon thereafter," Durand says.


According to Durand, no guidelines currently exist for treatment of heart attacks in patients with cancer. He says that physicians are especially perplexed about what to do for cancer patients with thrombosis (blood clots), a condition that affects about 15 percent of all cancer patients and can be due to the use of chemotherapy or the presence of cancer.


Durand came to M. D. Anderson in 2000 to start the Cardiomyopathy Services, which is believed to be the only program in the world specifically designed to look at cardiovascular complications caused by chemotherapy treatment. He is also the co-founder of CONQUER (Cardiology Oncology International Quest to Educate and Research Heart Failure in Cancer), a newly created organization with goals of increasing the success of chemotherapy by reducing cardiovascular disease as a barrier and long term risk.


He and anesthesiologist Mona Sarkiss, M.D., Ph.D., made the observation that patients with thrombocytopenia who suffered a heart attack and were being treated in the intensive care unit at M. D. Anderson tended to die more often when they were not given aspirin. However, they noted that some of the patients given aspirin and/or beta-blockers had "great" clinical outcomes. "Because no practice guidelines exist, physicians were treating their patients with great variability and the disparity was obvious," Durand says.


Sarkiss, who is the study's lead author, Durand, and a team of researchers which included investigators from Baylor College of Medicine and Duke University Medical Center, conducted a retrospective analysis of cancer patients treated for heart attacks at M. D. Anderson Cancer Center in 2001. These 70 patients were divided into two groups based on their platelet counts, and data was collected on the use of aspirin, bleeding complications, and survival.


They found that heart attack patients with low platelets who did not receive aspirin had a seven-day survival rate of 6 percent, compared with 90 percent survival in those who received aspirin. Dr. Durand notes that there were no severe bleeding complications in patients who used aspirin. Conversely, patients with low platelet counts who formed a blood clot and were not exposed to aspirin died.


The beneficial effect of aspirin also was seen in patients with normal platelet counts. Seven-day survival was 88 percent in aspirin-treated patients as compared to 45 percent in patients who did not receive aspirin, the researchers found.


Durand observed that these deaths rates are abnormally high. "In the non-cancer patient with acute coronary syndrome anywhere in the United States, an expected seven-day mortality is less than 1 percent," he says.


There were parallel findings for those patients in either group who were treated with beta-blockers, which block the heart's use of adrenalin. The protective effect was not as strong as seen with aspirin, but was still life saving.


In those patients with a normal platelet count, 91 percent survived seven days when treated with beta-blockers, whereas 36 percent survived if they were not treated with the agent. In the thrombocytopenic group, 73 percent survived seven days when treated with beta-blockers, whereas only 13 percent survived if they were not treated.

Algae toxin identification unravels fish-kill mystery


A team of researchers from the Hollings Marine Laboratory in Charleston, S.C., has uncovered a subtle chemical pathway by which a normally inoffensive algae, Pfiesteria piscicida, can suddenly start producing a lethal toxin. The discovery, reported last week in Environmental Science and Technology,* could resolve a long-standing mystery surrounding occasional mass fish kills on the East Coast.


Pfiesteria has been implicated for years in a series of otherwise unexplained episodes of mass fish death throughout its range from roughly Delaware to Alabama, particularly in the Neuse River in North Carolina and the Chesapeake Bay. The single-cell organism can experience explosive growth resulting in algae blooms in coastal waters. While it has been suspected not only in fish kills but in incidents of human memory loss and other environmental and health-related effects, no one has ever conclusively identified the actual mechanism. Attempts to grow lethal Pfiesteria in the laboratory have had inconsistent results.


The Hollings Marine Laboratory is a joint institution of the National Oceanic and Atmospheric Administration (NOAA), the National Institute of Standards and Technology (NIST), the South Carolina Department of Natural Resources, the College of Charleston, and the Medical University of South Carolina (MUSC). Lead researcher Peter Moeller of NOAA suspected that the presence or absence of heavy metals might be the missing factor accounting for Pfiesteria's lethality, and put together a multidisciplinary research team to identify the actual toxin and the conditions under which it is produced.


The work was complicated by the fact that the suspect toxin turns out to be highly unstable, decomposing rapidly once it's activated. Chemists from NIST and MUSC used an array of advanced spectroscopic techniques to determine that the toxin is characterized by the presence of copper-sulfur complexes. "NIST saved the day," Moeller said, "because we were working with only microgram and submicrogram quantities of the toxin. To not only determine that a metal was indeed present but even tell us which one really broke things open."


With that lead, Moeller's team established that the Pfiesteria cell can produce a copper-containing exotoxin--a toxin produced external to the cell itself--possibly as a mechanism to protect itself from copper in the environment. When exposed to sunlight or other environmental factors that can destabilize it, the toxin rapidly breaks down into short-lived free radicals, highly reactive chemical species believed to be the actual lethal agents. To observe the entire chain of events requires just the right combination of copper ions, temperature, light and Pfiesteria, explaining the difficulty researchers have had in reproducing the effect according to Moeller.


Although exotoxins like that produced by Pfiesteria are not common, the researchers observe, a number of other microalgae species are known to produce them, and under the right conditions in metal-rich waters they also might produce lethal variants.

Beauty is in the eye of your friends

* 00:01 17 January 2007

* NewScientist.com news service

* Debora MacKenzie


It is a classic image: a group of young women sighing over the latest heartthrob. But do they all really share identical taste for, say, Brad Pitt, or that cute guy in physics class? A new study suggests that, in fact, women will look more favourably on the men that other women find attractive.


Female guppies, quail and finches tend to mate with males that look like the males they have seen other females paired with. Such “mate choice copying” can pay off. If it is difficult to choose the best mating material, or takes a lot of time and energy, it makes sense to go with what works for the other girls.


Yet although human mate selection suffers just such difficulties, there has been little evidence that women do this, until now.


Ben Jones at the University of Aberdeen in Scotland, and colleagues, showed 28 men and 28 women pairs of male faces and asked them to rate their attractiveness. The photos had been already been rated by 40 women as of about equal attractiveness.

Striking difference


The researchers then showed the same faces alongside a third photo of a female face in profile, positioned so she was looking at one of them, and smiling – or not. The viewers were asked to grade the faces again.


Women found the men who were being smiled at suddenly more attractive, while men who apparently elicited no such smiling approval were pronounced less attractive.


Men, meanwhile, behaved in a strikingly different manner. They rated men who had been smiled at as less attractive. ”Within-sex competition promotes negative attitudes towards men who are the target of positive social interest from women,” the researchers conclude.


Or to put it another way, the next time you hear a man say “I don’t know what she sees in him”, remember the fact she’s sees anything at all may be off-putting enough…

Journal reference: Proceedings of the Royal Society B (DOI: 10.1098/rspb.2006.0205)

Cheap, safe drug kills most cancers

* 11:58 17 January 2007

* From New Scientist Print Edition. Subscribe and get 4 free issues.

· Andy Coghlan

It sounds almost too good to be true: a cheap and simple drug that kills almost all cancers by switching off their “immortality”. The drug, dichloroacetate (DCA), has already been used for years to treat rare metabolic disorders and so is known to be relatively safe.
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What makes cancer cell different - and how to kill them
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It also has no patent, meaning it could be manufactured for a fraction of the cost of newly developed drugs.

Evangelos Michelakis of the University of Alberta in Edmonton, Canada, and his colleagues tested DCA on human cells cultured outside the body and found that it killed lung, breast and brain cancer cells, but not healthy cells. Tumours in rats deliberately infected with human cancer also shrank drastically when they were fed DCA-laced water for several weeks.


DCA attacks a unique feature of cancer cells: the fact that they make their energy throughout the main body of the cell, rather than in distinct organelles called mitochondria. This process, called glycolysis, is inefficient and uses up vast amounts of sugar.


Until now it had been assumed that cancer cells used glycolysis because their mitochondria were irreparably damaged. However, Michelakis’s experiments prove this is not the case, because DCA reawakened the mitochondria in cancer cells. The cells then withered and died (Cancer Cell, DOI: 10.1016/j.ccr.2006.10.020).
What makes cancer cells different - and how to kill them


Michelakis suggests that the switch to glycolysis as an energy source occurs when cells in the middle of an abnormal but benign lump don’t get enough oxygen for their mitochondria to work properly (see diagram). In order to survive, they switch off their mitochondria and start producing energy through glycolysis. 


Crucially, though, mitochondria do another job in cells: they activate apoptosis, the process by which abnormal cells self-destruct. When cells switch mitochondria off, they become “immortal”, outliving other cells in the tumour and so becoming dominant. Once reawakened by DCA, mitochondria reactivate apoptosis and order the abnormal cells to die.


“The results are intriguing because they point to a critical role that mitochondria play:


they impart a unique trait to cancer cells that can be exploited for cancer therapy,” says Dario Altieri, director of the University of Massachusetts Cancer Center in Worcester.


The phenomenon might also explain how secondary cancers form. Glycolysis generates lactic acid, which can break down the collagen matrix holding cells together. This means abnormal cells can be released and float to other parts of the body, where they seed new tumours.


DCA can cause pain, numbness and gait disturbances in some patients, but this may be a price worth paying if it turns out to


be effective against all cancers. The next step is to run clinical trials of DCA in people with cancer. These may have to be funded by charities, universities and governments: pharmaceutical companies are unlikely to pay because they can’t make money on unpatented medicines. The pay-off is that if DCA does work, it will be easy to manufacture and dirt cheap.


Paul Clarke, a cancer cell biologist at the University of Dundee in the UK, says the findings challenge the current assumption that mutations, not metabolism, spark off cancers. “The question is: which comes first?” he says.

Blue-eyed men prefer blue-eyed women

Jealous man seeks partner for meaningful relationship. Tall, handsome, blue eyes, looking for blue-eyed women only.


Why? Because men with blue eyes are drawn towards blue-eyed women, and prefer to choose them as their partner because this can provide reassurance that the woman's babies are theirs too.


When surveyed, blue-eyed men find pictures of women with the same eye colour significantly more attractive than those with brown eyes, whereas neither brown-eyed men nor brown-eyed women show any preference for eye colour, Bruno Laeng of the University of Tromsø, Norway, and his team have discovered.


The effect is seen in real relationships, too. Blue-eyed men are more likely to be romantically involved with a woman of the same eye colour than they are with brown-eyed women, or brown-eyed men are with a partner of any eye colour (Behavioral Ecology and Sociobiology, vol 61, p 371).


Blue eyes are a recessive trait, Laeng explains, so two blue-eyed parents should produce a blue-eyed child, while a child with any other eye colour must have been fathered by another man. Blue-eyed men seeking a partner unconsciously know this, Laeng claims, and select women of similar eye colour to ensure they can more easily spot if they have been cuckolded.

2100: A world of wild weather

* 18 January 2007

* NewScientist.com news service

* Kate Ravilious
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Think back to the hottest summer you can remember. Now imagine a summer like that every year. For those of us who are still around by the end of the 21st century, this is what we can expect, according to a new index that maps the different ways that climate change will hit different parts of the world. The map reveals how much more frequent extreme climate events, such as heatwaves and floods, will be by 2100 compared with the late 20th century. It is the first to show how global warming will combine with natural variations in the climate to affect our planet.
Climate change index, with greater changes in darker shades
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"We hope it will help policy-makers gain a quick overview of the scientific facts without getting lost in the detail," says Michèle Bättig of the Swiss Federal Institute of Technology in Zurich, who created the index with colleagues after talking to delegates at the 2005 UN Climate Change Conference in Montreal, Canada. The index allows anyone to compare the severity of the predicted effect of climate change on a chunk of the Amazon rainforest, for example, with its effect on a corner of Antarctica.

The results are presented on a global map (see top image), in which the areas experiencing the greatest changes are shown in the darkest shades. Swathes of the tropics and high latitudes are coloured a foreboding brown, signifying the most marked changes.
Additional number of hottest years within a 20-year period

Perhaps the most startling feature is how few areas remain unscathed. "This reinforces what much of the piecemeal climate science is telling us - that many places will face severe challenges," says Neil Adger of the UK's Tyndall Centre for Climate Change Research at the University of East Anglia in Norwich, Norfolk. In the coming decades people in these areas could find it difficult or impossible to adapt to the changed conditions, he adds.
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For many parts of the world it seems this trend is already under way. Climate scientists announced last week that 2006 has been the hottest year on record for the US, topping nine years of almost continuous rises. Meanwhile, Europe experienced severe heatwaves in both 2003 and 2006, and for the UK 2006 was the warmest year since records began. Nor does it look as if the mercury is going to stop rising. In an energy technology outlook study published last week, the European Commission warns of stark changes for EU countries over the coming century, including shrinking forests, floods, drought and the drying out of fertile land - unless radical steps are taken to combat climate change.


Yet in a global context, even these dramatic changes seem relatively modest. On Bättig's climate change index map Europe, the US and Australia are coloured in shades of yellow and orange, putting them at around 6 or 7 on the scale. Parts of South America's Amazon rainforest and Africa's Congo basin fare much worse, with a predicted climate change index of around 11 (Geophysical Research Letters, DOI: 10.1029/2006GL028159).
Additional number of wettest (+) and driest (-) years within a 20-year period

The index was calculated from nine separate indicators of climate change. These included years that are hot, dry or wet overall, and also those in which the months of June, July and August, or December, January and February, would be extremely warm, dry or wet. Bättig and her colleagues divided the world into squares measuring 375 by 375 kilometres, and for each indicator they identified the extreme climate events that in the period 1961 to 1990 would have been expected to occur in 1 year in 20.


Using three different global climate models, each based on a mid-range forecast for greenhouse gas emissions, they computed the likely change in frequency of these extreme events during the period 2071 to 2100. The changes were then weighted to provide a single number between 0 and 19 for each grid square. A value of 0 equates to all nine climate indicators remaining as 1-in-20-year events, whereas a value of 19 equates to all climate indicators becoming annual events.


"It is a very striking graphic," says Chris West, director of the UK Climate Impacts Programme at the University of Oxford. While other climate change indices have compared changes in average temperature or precipitation, this is the first global index based on climate extremes. "It focuses the debate on the big events we ought to be worrying about," says Tom Downing of the Stockholm Environment Institute and author of The Atlas of Climate Change.
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The new index has its limitations. "Places that become hotter will face different problems to places that become wetter, but the index implies that they have the same level of risk," Downing says. Bättig has addressed this problem with separate maps for each climate indicator. The first of these, representing additional hottest years, shows the world in an ominous deep red (see Map). When it comes to overall temperature, 1-in-20-year temperatures are set to become annual events by the end of this century. "What we take now as a surprise will be normal", says Downing.


Meanwhile, Antarctica and the Arctic can expect exceedingly wet years to become 13 times more likely, while tropical regions like the Amazon rainforest and the Congo basin will suffer droughts around 13 times more frequently (see Map). Rainfall in places in the middle, like Australia and the southern US, is expected to remain fairly close to what it is now.
Where natural disasters now take their toll
Where natural disasters now take their toll


Climate change is not the same as climate impact, as changes in temperature and precipitation will affect people in some regions far more than others. For example, sub-Saharan Africa is a drought hotspot, while south and south-east Asia are vulnerable to storms and flooding. Any changes in climate here could affect people more severely than, say, those in Europe.


Art Lerner-Lam and colleagues from Columbia University in Palisades, New York, have sketched out which natural disasters pose the greatest threat to life on a global map of their own (see bottom image, right). They produced their map by combining data on hazard frequency and intensity from the recent past with population density, GDP and geographical factors such as land use. This has already influenced organisations such as the World Bank in deciding which regions should be prioritised for emergency lending.

The next step will be to overlay the extent of climate change, as revealed by Bättig's index for example, and see how this affects the frequency and severity of future hazards. "We are working on this right now," says Lerner-Lam.

It's not so bad to be fat


Obesity is a risk factor for heart disease, but if your heart is already failing, being fat could save your life.


Gregg Fonarow of the University of California, Los Angeles, and his colleagues looked at the records of more than 100,000 patients hospitalised because their heart failure was worsening. They found that the fatter the person, the less likely they were to die during a week-long hospital stay (American Heart Journal, vol 153, p 74).


Fonarow suggests that fat people may cope better with heart failure because they have more metabolic reserves to draw on when the heart isn't pumping blood fast enough to meet the body's needs.

Swiss archaeologist digs up West Africa's past

A Swiss - led team of archaeologists has discovered pieces of the oldest African pottery in central Mali, dating back to at least 9,400BC.

The sensational find by Geneva University's Eric Huysecom and his international research team, at Ounjougou near the Unesco-listed Bandiagara cliffs, reveals important information about man's interaction with nature.


The age of the sediment in which they were found suggests that the six ceramic fragments - discovered between 2002 and 2005 - are at least 11,400 years old. Most ancient ceramics from the Middle East and the central and eastern Sahara regions are 10,000 and between 9-10,000 years old, respectively.


"At the beginning, the very first piece we found stayed in my desk drawer for years, as I didn't realise how old it was," Huysecom told swissinfo.


Huysecom heads a 50-strong interdisciplinary team, composed of 28 international researchers - mainly from Germany, Mali, Switzerland, France and Britain - on the largest current archaeological research project in Africa, entitled "Human population and paleo-environment in West Africa".


Ounjougou was selected as the location, "as everything led us to believe that there we could follow the evolution of man, the environment and the climate", explained Huysecom.


The site is an archaeologist's dream- a ravine made up of layers of easy-to-date sediment rich in West African history.

Significant findings


Since the launch of the project in 1997, the team has made numerous discoveries about ancient stone-cutting techniques and tools, and other important findings that shed light on human development in the region.


But the unearthing of the ancient fragments of burnt clay is one of the most significant to date. Huysecom is convinced that pottery was invented in West Africa to enable man to adapt to climate change.


"Apart from finding the oldest ceramic in Africa, the interesting thing is that it gives us information about when and under what circumstances man can invent new things, such as pottery," he explained.


"And the invention of ceramic is linked to specific environmental conditions - the transformation of the region from desert into grassland."

Grasslands


Some 10,000 years ago, at the end of the ice age, the climate is thought to have fluctuated between warm and cold periods. This led to the formation of an 800-kilometre-wide band of tropical vegetation extending northwards from the Sahel region, which attracted people who slowly moved north from southern and central Africa.


Wild grasses and pearl millet started sprouting on the former desert land. But for man to be able to eat and properly digest the new plants, they had to be stored and cooked in pots.


"Man had to adapt his food and way of life by inventing pottery," said the Geneva professor.


The invention of ceramic also coincided with that of small arrowheads - also discovered by the team - and which were probably used to hunt hares, pheasants and other small game on the grassy plains.


To date, East Asia - the triangle between Siberia, China and Japan - is the only other area where similar pottery and arrowheads have been found which are as old as those in West Africa, explained Huysecom.


"This is important, as they both appear in same way, at the same time and under similar climatic conditions, which indicates that man has certain modes of adaptation to cope with environmental changes," he commented.


Ahead of the final publication of the team's research findings this year, Huysecom is returning to Ounjougou to rejoin his colleagues, in particular those from West Africa "who are extremely proud of the discovery".


He plans to scour the region for caves and other settlement sites to try and find out exactly where the pottery came from so as to determine more precisely the age of the fragments.


"We know [from the sediment] that they are at least 11,400 years old, but they could be 50 or even 1,000 years older." swissinfo, Simon Bradley
