Are humans evolving faster?

Findings suggest we are becoming more different, not alike


Researchers discovered genetic evidence that human evolution is speeding up – and has not halted or proceeded at a constant rate, as had been thought – indicating that humans on different continents are becoming increasingly different.


"We used a new genomic technology to show that humans are evolving rapidly, and that the pace of change has accelerated a lot in the last 40,000 years, especially since the end of the Ice Age roughly 10,000 years ago,” says research team leader Henry Harpending, a distinguished professor of anthropology at the University of Utah.


Harpending says there are provocative implications from the study, published online Monday, Dec. 10 in the journal Proceedings of the National Academy of Sciences:


-- "We aren’t the same as people even 1,000 or 2,000 years ago,” he says, which may explain, for example, part of the difference between Viking invaders and their peaceful Swedish descendants. "The dogma has been these are cultural fluctuations, but almost any temperament trait you look at is under strong genetic influence.”


-- "Human races are evolving away from each other,” Harpending says. "Genes are evolving fast in Europe, Asia and Africa, but almost all of these are unique to their continent of origin. We are getting less alike, not merging into a single, mixed humanity.” He says that is happening because humans dispersed from Africa to other regions 40,000 years ago, "and there has not been much flow of genes between the regions since then.”


"Our study denies the widely held assumption or belief that modern humans [those who widely adopted advanced tools and art] appeared 40,000 years ago, have not changed since and that we are all pretty much the same. We show that humans are changing relatively rapidly on a scale of centuries to millennia, and that these changes are different in different continental groups.”


The increase in human population from millions to billions in the last 10,000 years accelerated the rate of evolution because "we were in new environments to which we needed to adapt,” Harpending adds. "And with a larger population, more mutations occurred.”


Study co-author Gregory M. Cochran says: "History looks more and more like a science fiction novel in which mutants repeatedly arose and displaced normal humans – sometimes quietly, by surviving starvation and disease better, sometimes as a conquering horde. And we are those mutants.”


Harpending conducted the study with Cochran, a New Mexico physicist, self-taught evolutionary biologist and adjunct professor of anthropology at the University of Utah; anthropologist John Hawks, a former Utah postdoctoral researcher now at the University of Wisconsin, Madison; geneticist Eric Wang of Affymetrix, Inc. in Santa Clara, Calif.; and biochemist Robert Moyzis of the University of California, Irvine.

No Justification for Discrimination


The new study comes from two of the same University of Utah scientists – Harpending and Cochran – who created a stir in 2005 when they published a study arguing that above-average intelligence in Ashkenazi Jews – those of northern European heritage – resulted from natural selection in medieval Europe, where they were pressured into jobs as financiers, traders, managers and tax collectors. Those who were smarter succeeded, grew wealthy and had bigger families to pass on their genes. Yet that intelligence also is linked to genetic diseases such as Tay-Sachs and Gaucher in Jews.


That study and others dealing with genetic differences among humans – whose DNA is more than 99 percent identical – generated fears such research will undermine the principle of human equality and justify racism and discrimination. Other critics question the quality of the science and argue culture plays a bigger role than genetics.


Harpending says genetic differences among different human populations "cannot be used to justify discrimination. Rights in the Constitution aren’t predicated on utter equality. People have rights and should have opportunities whatever their group.”

Analyzing SNPs of Evolutionary Acceleration


The study looked for genetic evidence of natural selection – the evolution of favorable gene mutations – during the past 80,000 years by analyzing DNA from 270 individuals in the International HapMap Project, an effort to identify variations in human genes that cause disease and can serve as targets for new medicines.


The new study looked specifically at genetic variations called "single nucleotide polymorphisms,” or SNPs (pronounced "snips”) which are single-point mutations in chromosomes that are spreading through a significant proportion of the population.


Imagine walking along two chromosomes – the same chromosome from two different people. Chromosomes are made of DNA, a twisting, ladder-like structure in which each rung is made of a "base pair” of amino acids, either G-C or A-T. Harpending says that about every 1,000 base pairs, there will be a difference between the two chromosomes. That is known as a SNP.


Data examined in the study included 3.9 million SNPs from the 270 people in four populations: Han Chinese, Japanese, Africa’s Yoruba tribe and northern Europeans, represented largely by data from Utah Mormons, says Harpending.


Over time, chromosomes randomly break and recombine to create new versions or variants of the chromosome. "If a favorable mutation appears, then the number of copies of that chromosome will increase rapidly” in the population because people with the mutation are more likely to survive and reproduce, Harpending says.


"And if it increases rapidly, it becomes common in the population in a short time,” he adds.


The researchers took advantage of that to determine if genes on chromosomes had evolved recently. Humans have 23 pairs of chromosomes, with each parent providing one copy of each of the 23. If the same chromosome from numerous people has a segment with an identical pattern of SNPs, that indicates that segment of the chromosome has not broken up and recombined recently.


That means a gene on that segment of chromosome must have evolved recently and fast; if it had evolved long ago, the chromosome would have broken and recombined.


Harpending and colleagues used a computer to scan the data for chromosome segments that had identical SNP patterns and thus had not broken and recombined, meaning they evolved recently. They also calculated how recently the genes evolved.


A key finding: 7 percent of human genes are undergoing rapid, recent evolution.


The researchers built a case that human evolution has accelerated by comparing genetic data with what the data should look like if human evolution had been constant:

 * The study found much more genetic diversity in the SNPs than would be expected if human evolution had remained constant.

 * If the rate at which new genes evolve in Africans was extrapolated back to 6 million years ago when humans and chimpanzees diverged, the genetic difference between modern chimps and humans would be 160 times greater than it really is. So the evolution rate of Africans represents a recent speedup in evolution.

 * If evolution had been fast and constant for a long time, there should be many recently evolved genes that have spread to everyone. Yet, the study revealed many genes still becoming more frequent in the population, indicating a recent evolutionary speedup.


Next, the researchers examined the history of human population size on each continent. They found that mutation patterns seen in the genome data were consistent with the hypothesis that evolution is faster in larger populations.

Evolutionary Change and Human History: Got Milk?


"Rapid population growth has been coupled with vast changes in cultures and ecology, creating new opportunities for adaptation,” the study says. "The past 10,000 years have seen rapid skeletal and dental evolution in human populations, as well as the appearance of many new genetic responses to diet and disease.”


The researchers note that human migrations into new Eurasian environments created selective pressures favoring less skin pigmentation (so more sunlight could be absorbed by skin to make vitamin D), adaptation to cold weather and dietary changes.


Because human population grew from several million at the end of the Ice Age to 6 billion now, more favored new genes have emerged and evolution has speeded up, both globally and among continental groups of people, Harpending says.


"We have to understand genetic change in order to understand history,” he adds.


For example, in China and most of Africa, few people can digest fresh milk into adulthood. Yet in Sweden and Denmark, the gene that makes the milk-digesting enzyme lactase remains active, so "almost everyone can drink fresh milk,” explaining why dairying is more common in Europe than in the Mediterranean and Africa, Harpending says.


He now is studying if the mutation that allowed lactose tolerance spurred some of history’s great population expansions, including when speakers of Indo-European languages settled all the way from northwest India and central Asia through Persia and across Europe 4,000 to 5,000 years ago. He suspects milk drinking gave lactose-tolerant Indo-European speakers more energy, allowing them to conquer a large area.


But Harpending believes the speedup in human evolution "is a temporary state of affairs because of our new environments since the dispersal of modern humans 40,000 years ago and especially since the invention of agriculture 12,000 years ago. That changed our diet and changed our social systems. If you suddenly take hunter-gatherers and give them a diet of corn, they frequently get diabetes. We’re still adapting to that. Several new genes we see spreading through the population are involved with helping us prosper with high-carbohydrate diet.”
Doctors trained on patient simulators exhibit superior skills

New research finds traditional training inadequate

(Northbrook, IL, December 10, 2007) – Senior internal medicine residents who are trained in critical resuscitation skills on patient simulators become more skilled than residents who undergo traditional training, according to new research. Though prior studies have already shown that simulation training is effective in imparting such skills, this study, which appears in the December issue of the journal Chest, sought to demonstrate the superiority of simulation training over traditional methods. In doing so, researchers found that simulation-trained residents out-performed their traditionally trained counterparts in 8 of the 11 steps of initial airway management during a simulated scenario of respiratory arrest.


"We weren’t surprised by the skills demonstrated in the simulation-trained residents, although we were quite surprised to see how poorly the traditionally trained residents performed,” said study author Pierre Kory, MPA, MD, Senior Pulmonary and Critical Care Fellow, Beth Israel Medical Center in New York. "This finding was quite alarming because traditional training or ‘learning by doing’ is how doctors have historically been trained and continue to be trained, around the world.”


Dr. Kory and his colleagues from Beth Israel Medical Center compared two groups of third-year internal medicine residents; one group received training in initial airway management skills using a computerized patient simulator during the first year of residency while the other group received traditional residency training. This "traditional” training, also known as experiential or apprenticeship training, involves the resident learning on the job, whereas simulated training involves creating medical scenarios using human-sized mannequins equipped with realistic features, including pulses, chest wall movements, and audible breath sounds. To assess their skills in initial airway management, both groups were presented with a simulated scenario of a patient who had suddenly stopped breathing. Performance scores in the scenario were based on the successful completion of 11 standard tasks necessary for success in improving blood oxygen level, providing oxygen, and delivering adequate breaths to a patient who cannot breathe independently.


"In this scenario, the mannequin was programmed to represent a respiratory arrest situation, but not a cardiac arrest. This means that the ‘patient’ had stopped breathing, but the heart was still beating,” Dr. Kory explained. "The situation required that residents recognize this clinical state and take certain initial steps of airway management. We then scored each task as completed or not completed.”


Researchers found that 38% of the simulation-trained residents, compared with 0% of the traditionally trained residents, successfully resuscitated the mannequin. In addition, the simulation- trained residents performed significantly better in 8 of the 11 tasks of initial airway management. Researchers also found that only 20% of traditionally trained residents were able to successfully attach a CPR-bag-valve-mask to oxygen, insert an oral airway device, or achieve an adequate seal over the mouth with the CPR-bag-valve-mask. According to Dr. Kory, this demonstrates a serious and pervasive deficiency in critical resuscitation skills.


"It is so important for residency training program directors, and medical educators in general, to realize just how poor doctors’ resuscitation skills are overall. While the simulation- trained residents did better, only 38% were successful at resuscitating a simulated patient. These same residents had shown perfect performance at the end of the training program during their first year of residency, so there was a significant deterioration in skill level,” he said. "What this means is that more frequent scenario-based training sessions should be provided.”


"Patients should have the peace of mind of knowing that their treating physician could save their life, should they suddenly stop breathing,” said Alvin V. Thomas, Jr., MD, FCCP, President of the ACCP. "Simulation training can provide efficient and effective learning in not only airway management, but in a number of areas where critical skill is required.”
Combination therapy including antibiotics may be beneficial for multiple sclerosis


A preliminary study suggests that combining a medication currently used to treat multiple sclerosis with an antibiotic may slow the progress of the disease, according to an article posted online today that will appear in the February 2008 print issue of Archives of Neurology, one of the JAMA/Archives journals.


"Multiple sclerosis (MS) is an immune-mediated disorder that affects genetically susceptible individuals after exposure to certain, as yet unidentified environmental antigens,” or disease-causing agents, the authors write as background information in the article. The development of MS involves inflammation that destroys parts of the brain along with progressive degeneration of brain tissue. The most common type is relapsing-remitting MS, in which patients experience attacks of symptoms such as muscle weakness and spasms followed by periods of symptom-free remission. Many patients with relapsing-remitting MS who take interferon, a medication that boosts the immune system and fights viruses, still experience relapses and may continue to develop new areas of damaged brain tissue (lesions) visible on magnetic resonance imaging (MRI).


Alireza Minagar, M.D., of Louisiana State University Health Sciences Center, Shreveport, and colleagues conducted a single-center trial involving 15 patients (average age 44.5) with relapsing-remitting MS who had been taking interferon for at least six months and were experiencing symptoms and developing new brain lesions. For four months, participants took 100 milligrams daily of the antibiotic doxycycline in addition to continuing interferon therapy. They underwent monthly neurological examinations, MRI to detect brain lesions and blood work to monitor safety.


After four months, the combination treatment resulted in fewer lesions visible on MRI—60 percent of the patients had more than a one-fourth reduction in the number of lesions from the beginning of the study. The patients also had reduced average scores on a scale designed to assess disability levels. Only one patient relapsed; adverse effects were mild and included only known effects of the two drugs individually rather than new effects associated with combining the medications.


Antibiotics in the tetracycline family, including doxycycline, may be effective against MS and other inflammatory diseases by inhibiting the action of enzymes that destroy certain nervous system cells, protecting the brain and increasing the effectiveness of the immune system, the authors note.


"There is growing interest in combination therapy in patients with MS to stabilize the clinical course, reduce the rate of clinical relapses and decelerate the progressive course of the underlying pathologic mechanism,” they write. "Overall, data from this cohort suggest that the treatment combination of oral doxycycline and interferon beta-1a may be safe and effective in some patients with MS; however, further controlled clinical trials are warranted to demonstrate safety and efficacy in a larger patient population.”
Gentler chemotherapy before stem cell transplant causes long-term remission of follicular lymphoma

ATLANTA - Treating relapsed follicular lymphoma patients with a milder chemotherapy regimen before they receive a blood stem cell transplant from a donor resulted in long-term complete remission for 45 of 47 patients in a clinical trial, researchers at The University of Texas M. D. Anderson Cancer Center report at the 49th annual meeting of the American Society of Hematology.


The two patients who had relapsed after the treatment regained a complete response after additional therapy.


"Our results show that this approach may actually be curative of follicular lymphoma," says lead author Issa Khouri, M.D., professor in M. D. Anderson's Department of Stem Cell Transplantation. "No other treatments produce this type of response."


The traditional treatment before receiving a matched stem cell donation consists of higher-dose chemotherapy that kills the lymphoma cells and shuts down the patient's own blood-producing stem cells - a process called myeloablation. While waiting for the donor's stem cells to engraft in the bone marrow and to begin producing blood, patients are vulnerable to infection, bleeding, and anemia.


Early research by Khouri and colleagues indicated that using a nonmyeloablative chemotherapy approach could control the lymphoma while sparing patients the side effects of high-dose chemotherapy. The transplanted blood stem cells launch an immune system attack on the lymphoma, a process called graft-vs.-lymphoma immunity.


"Our early results were encouraging. But with follicular lymphoma you need a long follow-up to see if the results hold," Khouri says. "This disease tends to recur later on, sometimes years after chemotherapy."


All patients in the present trial have been followed for at least five years, some for up to nine years. Trial patients had received 2 to 7 different chemotherapy regimens. Eight had received transplants of their own stem cells. At transplantation, 29 were in partial remission and 18 were in complete remission.


All 47 achieved complete remission after receiving matched blood stem cells from donors. One patient relapsed at 18 months. After receiving a donor lymphocyte infusion, the patient began a continuous complete response at 24 months. The other patient relapsed at 20 months and was found to have graft failure. Since treatment with rituximab, this patient has been in complete remission for four years.


Seven patients died during the trial, none from follicular lymphoma, Khouri notes. The 40 remaining patients all remain in remission. Overall survival at six years is 85 percent and current progression-free survival is 83 percent.


Acute graft-vs.-host disease (GVHD) arose in 11 percent of patients. Another 51 percent had chronic graft-vs.-host disease. GVHD was treated with immunosuppressive therapy. Khouri notes that only five patients in the study group remain on immunosuppressive therapy.


Long-term follow-up also allowed researchers to thoroughly gauge side effects, or toxicity, of the non-myeloablative approach. "It reduces toxicity significantly," Khouri says. "Even elderly patients can have this done."


Patients received fludarabine, cyclophosphamide and rituximab for three days before transplantation. Tacrolimus and methotrexate were used to prevent graft-vs.-host disease.


Follicular lymphoma is a Non-Hodgkin lymphoma, with about 12,000 new cases diagnosed annually.
Cord blood viable option for kids with life-threatening metabolic disorders

DURHAM, N.C. -- Children born with inherited metabolic disorders that cause organ failure and early death can be treated successfully with umbilical cord blood transplants from unrelated donors and, in some cases go on to live for many years, according to a study led by Duke University Medical Center researchers.


Umbilical cord blood transplant may confer advantages over bone marrow transplant, which has been the traditional method for treating these disorders, the researchers said.


"During the past 25 years, children with these disorders, which include Hurler disease and Krabbe leukodystrophy, have been treated successfully with bone marrow transplants but only if a matched donor was available," said Vinod Prasad, M.D., a pediatric hematologist/oncologist at Duke and lead investigator on the study. "Umbilical cord blood transplant can be done successfully from a mismatched donor, so it opens the possibility of treatment to many patients who otherwise would succumb to their disorders."


The researchers presented their findings on Dec. 10 at the American Society of Hematology meeting in Atlanta. The study was funded by the National Institutes of Health and Hunter's Hope Foundation, an organization founded in memory of former NFL quarterback Jim Kelly's son Hunter, who died from Krabbe disease, an inherited metabolic disorder that affects the nervous system.


"These disorders are rare when taken individually -- some of them occur in only one in a million births -- but if you put them together they have a sizeable incidence, maybe 1 in 10,000 births," Prasad said. "What these patients have in common is that they have some type of gene defect that causes them to lack a critical enzyme, required for the development of a vital organ, such as the heart or the brain or the nerves."


Without successful intervention, many of these children die before their first birthday, he said. Bone marrow and umbilical cord blood transplant work in these patients in much the same way -- by replacing missing enzymes and allowing the affected organs to develop more normally.


For this study, researchers looked at 159 children with inherited metabolic disorders who received unrelated cord blood transplants at Duke between 1995 and 2007.


"We saw that there were advantages to the unrelated cord blood transplant," Prasad said. "For instance, cord blood is more readily available than bone marrow and there was a decreased risk of complications, including a lower incidence of serious and potentially fatal graft-versus-host disease, which occurs when donor cells perceive a recipient's tissues and organs as foreign."


The study also suggests that when patients are transplanted while they are still relatively healthy, they have better outcomes than their counterparts who received bone marrow transplants.


"Over 88 percent of this subset of patients were alive one year after their cord blood transplants, and close to 80 percent were alive five years afterwards," Prasad said. "One reason for this could be the cord blood cells are immunologically more naïve than the blood-forming stem cells derived from bone marrow and therefore they may be more adaptable and less reactive once they get into the patient's body."


In a previous study looking at bone marrow transplant as a treatment for Hurler disease, which causes damage to the heart, liver and brain, only 35 percent of patients were alive five years after treatment, whereas 58 percent of all patients examined as part of the current study -- those with both high and lower functional status -- were alive after five years, Prasad said.


"Patients with inherited metabolic disorders who could benefit from transplantation should be referred early and diagnosis should be made early by enzyme testing, whenever possible," he said. "If we see them early enough they can have excellent short-term and hopefully long-term outcomes."


Duke has the largest cord blood transplant program in the country, and the first unrelated cord blood transplant was performed by Duke doctor Joanne Kurtzberg in 1993 on a patient with leukemia.
Morphine: A comfort measure for the dying or pain control for the living?


Cancer patients are suffering unnecessarily because they wrongly believe that morphine and other opioids are only used as "comfort for the dying” and as a "last resort” rather than seeing them as legitimate pain killers that can improve their quality of life.


In a study published online today (Tuesday 11 December) in the cancer journal, Annals of Oncology [1], experts in palliative care also say "the belief that opioids hasten death is widely held” amongst patients and this "has a significant impact on pain management, as patients felt that an offer of opioids signified imminent death”. Previous studies have estimated that between 40-70% of cancer patients may not have their pain properly controlled with the right medication for a variety of reasons.


Dr Colette Reid, the lead author of the study, said: "If we are to employ the range of available opioids in order to successfully manage pain caused by cancer, we must ensure that morphine does not remain inextricably linked with death. If this connection stays in place then morphine will continue to be viewed as a comfort measure for the dying rather than a means of pain control for the living.”


Dr Reid, a consultant in palliative medicine at the Gloucester Royal Hospital, Gloucester, UK, conducted in-depth interviews with 18 patients with metastatic cancer, aged between 55 and 82, who were asked to take part in a cancer pain management trial. She wanted to examine how patients reacted when first offered an opioid drug described as similar to morphine. Dr Reid also wanted to understand the factors that influenced patients’ decisions whether to accept or to reject morphine. The interviews were analysed along with an experienced social scientist Rachael Gooberman-Hill, and Geoffrey Hanks, professor of palliative medicine, both from the University of Bristol.


The patients interviewed were all white and half of them were women. Their views and experiences about morphine fell into four distinct but inter-related categories: anticipation of death, morphine as a last resort, the role of the professional, and no choice but to commence.


Morphine as a "last resort” was the central theme to emerge from the interviews. The authors write: "We found that patients with cancer who were offered morphine for pain relief interpreted this as a signal that their health professional thought they were dying, because opioids were interventions used only as a ‘last resort’. Because participants themselves were not ready to die, they rejected morphine and other opioids as analgesics, despite the pain experienced as a consequence. Participants’ descriptions of the role of professionals indicated that patients value professionals’ confidence in opioids. Some patients may therefore become more frightened when offered a choice, since this indicates a lack of confidence in the opioid as an analgesic.”


It could be argued that the patients’ belief that the use of morphine represented a ramping up of treatment in the face of approaching death and the associated pain is a reasonably held view, especially as most of the patients interviewed for the study have subsequently died.


However, Dr Reid said: "The World Health Organization guidelines for the management of cancer pain state that analgesic treatment choices should be based on the severity of the pain, not on prognosis. So patients at all stages of cancer could have morphine if their pain is sufficient. In reality, the patients most likely to experience pain, and likely also to have the most severe pain, are those with metastatic disease, i.e. their cancer cannot be cured. These patients may yet have many months to live, but their quality of life is adversely affected by pain, since unrelieved pain leads to social isolation, loss of role and depressed mood. This was the group of patients that we interviewed – patients with metastatic disease and life expectancy measured in months.


"The fear of these patients was that morphine suggested imminent death (and also possibly hastened death) and that once commenced would mean that they would not be able to function normally. However, morphine if used properly, can actually promote quality of life by allowing patients with pain to function better.”


Dr Reid and her colleagues say that the role of the medical professional is crucial in helping to change patients’ beliefs and attitudes towards morphine. They write that the study’s findings "highlight the importance of the professional in cancer pain management, but also how beliefs about opioids that are communicated to the relatives of the dying may have implications for the pain relief of others in the future”.


Dr Reid said: "During the interviews, patients told us that that when a professional had been confident about opioids, then this had made them feel more able to accept the possibility of taking opioid medication. However, the main source of their fears was either personal experience or stories told by others. If more patients had good experiences with morphine (and other opioids) then the stories will be more reassuring.”


She continued: "Our interviews suggested to us that the patients detected professional ambivalence towards morphine and so this heightened their fears. They also told us that professionals had worried, incorrectly, about hastening death by using morphine and had communicated this fear to relatives. We are getting better at educating medical students about opioids and pain management, but another study we are involved in at the moment suggests that there are definitely educational needs for professionals. I think the role of palliative care teams is crucial here, since we can educate both professionals and patients.”


In an accompanying editorial [2], Dr Marco Maltoni, head of the Palliative Care Unit, Forlì Local Health Authority and Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori, Meldola, Italy, agrees. He writes: "Professional competence, correct communication, and a relationship based on trust are the three principle factors taken into consideration by patients when deciding whether or not to start opioid treatment.”


He concludes that the study "which originates from the birthplace of palliative care, is somewhat disturbing in the messages it conveys – extreme fear of opioids and high barriers to palliative care strategies. It suggests that a great many years of health education have not produced the results that might have been hoped for. The problem remains that a number of oncologists today still tend to reserve the use of opioids for the final stages of the disease. A vision of pain management and palliative care that is not solely linked to the end-of-life but rather seen as a positive option, in the less advanced stage of disease as well, needs to be promoted.”

-----

Notes:


[1] Opioid analgesics for cancer pain: symptom control for the living or comfort for the dying? A qualitative study to investigate the factors influencing the decision to accept morphine for pain caused by cancer. Annals of Oncology. doi:10.1093/annonc/mdm462.
Scientists find how bacteria in cows milk may cause Crohn's disease

Liverpool, UK - 10 December 2007: Scientists at the University of Liverpool have found how a bacterium, known to cause illness in cattle, may cause Crohn's disease in humans.


Crohn's is a condition that affects one in 800 people in the UK and causes chronic intestinal inflammation, leading to pain, bleeding and diarrhoea.


The team found that a bacterium called Mycobacterium paratuberculosis releases a molecule that prevents a type of white blood cell from killing E.coli bacteria found in the body. E.coli is known to be present within Crohn’s disease tissue in increased numbers.


It is thought that the Mycobacteria make their way into the body’s system via cows’ milk and other dairy products. In cattle it can cause an illness called Johne's disease - a wasting, diarrhoeal condition. Until now, however, it has been unclear how this bacterium could trigger intestinal inflammation in humans.


Professor Jon Rhodes, from the University’s School of Clinical Sciences, explains: "Mycobacterium paratuberculosis has been found within Crohn’s disease tissue but there has been much controversy concerning its role in the disease. We have now shown that these Mycobacteria release a complex molecule containing a sugar, called mannose. This molecule prevents a type of white blood cells, called macrophages, from killing internalised E.Coli.” 


Scientists have previously shown that people with Crohn’s disease have increased numbers of a ‘sticky’ type of E.coli and weakened ability to fight off intestinal bacteria. The suppressive effect of the Mycobacterial molecule on this type of white blood cell suggests it is a likely mechanism for weakening the body’s defence against the bacteria.


Professor Rhodes added: "We also found that this bacterium is a likely trigger for a circulating antibody protein (ASCA) that is found in about two thirds of patients with Crohn's disease, suggesting that these people may have been infected by the Mycobacterium."


The team is beginning clinical trials to assess whether an antibiotic combination can be used to target the bacteria contained in white blood cells as a possible treatment for Crohn’s disease.


The research was funded by Core and the Medical Research Council and is published in Gastroenterology.
Vaccine shows promise in preventing mono


A new study suggests that a vaccine targeting Epstein-Barr virus (EBV) may prevent infectious mononucleosis, commonly known as "mono” or "glandular fever.” The study is published in the December 15 issue of The Journal of Infectious Diseases, now available online.


EBV is a member of the herpes virus family and one of the most common viruses in humans, with nearly all adults in developed countries such as the United States having been infected. EBV is often asymptomatic but commonly causes infectious mononucleosis, with 30 to 40 percent of adolescents who contract the virus developing the disease. EBV is also associated with a number of other diseases, some of the most serious being lymphomas and other lymphoproliferative diseases in people with compromised immune systems, such as transplant patients. Despite the frequency of EBV infections and infectious mononucleosis, the new study is the first to suggest the efficacy of a vaccine in preventing infectious mononucleosis.


The study was conducted by Etienne M. Sokal, MD, PhD, and colleagues at several Belgian institutions and pharmaceutical companies. The vaccine targets glycoprotein 350, a protein that facilitates the entry of EBV into immune system cells. In this preliminary, Phase II clinical trial, 181 young adults who had not previously been infected by EBV received three doses of either a placebo or the vaccine.


During the 18-month observation period, the proportion of symptomatic EBV infections was reduced from 10 percent (nine out of 91) in the control group to 2 percent (two out of 90) in the vaccinated group, indicating that those who did not receive the vaccine were almost 5 times more likely to develop infectious mononucleosis.


With these promising results in a small group of subjects, Dr. Sokal suggested the next step should be "large-scale studies on the benefit in healthy subjects and ability to prevent acute EBV infection and post-transplant lymphoproliferative diseases in transplant patients.” He added, "There is currently no possibility to prevent or to treat acute mononucleosis, which has remained so far an unmet medical problem. This vaccine may decrease the socio-economic impact of acute mononucleosis.”


Development of an EBV vaccine has had a slow and problematic history. These results suggest that the prevention of infectious mononucleosis is possible, and provide a framework for future trials looking to prevent more serious consequences of EBV infection.


In an accompanying editorial, Henry H. Balfour, Jr., MD, of the University of Minnesota Medical School, noted the importance of such studies on EBV vaccines, especially because "the worldwide disease burden due to EBV is enormous.” Balfour agreed that these findings should stimulate future research and larger clinical trials on the prevention and treatment of diseases associated with EBV.

The study was sponsored by Belgian pharmaceutical company Henogen S.A. Authors include employees of Henogen and GlaxoSmithKline Biologicals. Full disclosures are included in the manuscript.
Abdominal fat distribution predicts heart disease

American Heart Association rapid access journal report


Abdominal obesity is a strong independent risk factor for heart disease, and using the waist-hip ratio rather than waist measurement alone is a better predictor of heart disease risk among men and women, researchers reported in a study published in Circulation: Journal of the American Heart Association.


In the study, researchers also looked at whether the association between fat distribution and heart disease risk was independent of body mass index (BMI), which assesses body weight relative to height, as well as other heart disease risk factors, such as high blood pressure and high cholesterol.


"The size of the hips seems to predict a protective effect,” said Dexter Canoy, M.Phil., M.D., Ph.D., lead author of the study and a research fellow in epidemiology and public health at the University of Manchester in the United Kingdom. "In other words, a big waist with comparably big hips does not appear to be as worrisome as a big waist with small hips.”


The research was based on 24,508 men and women ages 45 to 79 in the United Kingdom who participated in the European Prospective Investigation into Cancer cohort study (EPIC-Norfolk) which is based at the University of Cambridge in the UK. Researchers measured participants’ weight, height, waist circumference, hip circumference and other heart disease risk factors from 1993 to 1997. They then followed up with participants for an average 9.1 years.


During the follow-up, 1,708 men and 892 women developed coronary heart disease. When they divided the men and women into five groups, according to waist-hip ratio, researchers found that those with the highest waist-to-hip ratio had the highest heart disease risk. Among the findings:


 * Men in the top one-fifth of the distribution (those with the biggest waists in relation to their hips) had a 55 percent higher risk of developing coronary heart disease compared to men in the bottom one-fifth of the distribution (those with the smallest waists in relation to their hips).

 * Women in the top one-fifth, or the highest waist-to-hip ratio group, were 91 percent more likely to develop heart disease than women with the smallest waists in relation to their hips.

 * Waist-only measurements underestimated heart disease risk by 10 percent to 18 percent when compared to risk estimates for waist measurements when hip is considered (waist-to-hip ratio).

 * When waist-only, body mass index and coronary heart disease risk factors are considered, for every 6.4 centimeter (cm) increase in hip circumference in men and for every 9.2 cm hip circumference increase in women, there is a 20 percent lower risk for developing heart disease. 


The study’s results are definitive for predicting risk in relatively healthy men and women in the general population, Canoy said. More research is needed on whether abdominal fat distribution is an independent risk factor for heart disease among people who have chronic and other diseases at baseline.


"People whose abdominal fat puts them at higher risk for heart disease do not always appear overweight or obese,” Canoy said. "However, the overriding message from this and other studies about heart disease risk is that, despite the different measures and risk estimates, the bottom line is that many of us need to lose excess weight. Doctors should start looking beyond weight, height, simple waist circumference and BMI to assess heart disease. A simple waist-hip ratio measurement is a strong predictor of heart disease.”

-----

The EPIC-Norfolk study is funded by the Cancer Research UK, Medical Research Council, Stroke Association, British Heart Foundation, Department of Health, Europe against Cancer Programme Commission of the European Union, Food Standards Agency and Wellcome Trust. Canoy was funded by Cambridge Commonwealth Trust/Cambridge Overseas Trust and Christ’s College.

Canoy worked with collaborators from Cambridge University. Co-authors are: S. Matthijs Boekholdt, M.D., Ph.D.; Nicholas Wareham, M.B.B.S., FRCP; Robert Luben, B.Sc.; Ailsa Welch, Ph.D.; Sheila Bingham, Ph.D.; Iain Buchan, M.D., F.F.P.H.; Nicholas Day, Ph.D., F.R.S.; and Kay-Tee Khaw, M.B.B.Chir., FRCP.
Waterborne carbon increases threat of environmental mercury

MADISON - Mercury is a potent neurotoxin and a worrisome environmental contaminant, but the severity of its threat appears to depend on what else is in the water.


Researchers at the University of Wisconsin-Madison have found that the presence of dissolved organic material increases the biological risk of aqueous mercury and may even serve as an environmental mercury source.


Mercury is present throughout the environment in small quantities in rocks and in watery environments, including lakes, wetlands and oceans. It accumulates in fish living in mercury-contaminated waters, posing a health risk to animals and humans who eat the tainted fish.


The greatest threat comes from a form called methylmercury, which is more easily taken up by living tissues. The methylation process, therefore, is key to understanding the potential danger posed by environmental mercury, says UW-Madison geomicrobiologist John Moreau.


He presented his research findings at the American Geophysical Union meeting in San Francisco today (Dec. 10).


Environmental mercury is predominantly methylated by naturally occurring bacteria known as sulfate-reducing bacteria. These bacteria - Moreau calls them "little methylmercury factories" - absorb inorganic mercury from the water, methylate it and spit methylmercury back out into the environment.


"The bacteria take mercury from a form that is less toxic to humans and turn it into a form that is much more toxic," Moreau says. "[Methylation] increases mercury's toxicity by essentially putting it on a fast train into your tissue - it increases its mobility."


Many previous studies have focused on the chemical interactions between mercury and sulfur, which is known to bind to inorganic mercury and may regulate how well the bacteria can absorb it. However, scientists do not understand the factors that control the methylation process itself.


"Those studies have related methylation potential to geochemical variables," Moreau says. "We would like to take a bacterium that we know methylates mercury very efficiently and let it tell us what it can methylate and what it can't, under given conditions."


Moreau and colleagues at the U.S. Geological Survey, UW-Madison, the University of Colorado and Chapman University chose to look at the role of dissolved organic carbon (DOC), a richly colored brew created as plants and other organic materials decay into a soup of proteins, acids and other compounds. DOC can tint wetlands and streams shades of yellow to dark brown.


DOC has noticeable effects on bacterial mercury processing. "They seem to methylate mercury better with DOC present," says Moreau.


In the current studies, the scientists looked at the effects of DOC samples collected from two different organic-rich environments, a section of the Suwannee River and Florida's Everglades.


"We found that different DOCs have different positive effects on methylation - they both seem to promote mercury methylation, but to different degrees," Moreau explains.


Because DOC is virtually ubiquitous in aqueous environments, its effect on mercury processing may be an important factor in determining mercury bioavailability.


Moreau and his colleagues are now working to understand how DOC promotes methylation. One possibility is that DOC acts indirectly by increasing bacterial growth, while another is that DOC may directly interact with the mercury itself to boost its ability to enter bacteria.


Although mercury already in the environment is there to stay, Moreau says an understanding of what regulates mercury toxicity is critical for developing ecosystem-level management strategies.


"Strategies to deal with methylmercury production [should] lead to hopefully more efficient ways to reduce human consumption of methylmercury and lead to less potential human health problems," he says.
Arsenic contamination lacks one-size-fits-all remedy

MADISON - Though a worldwide problem, arsenic contamination of drinking water does not have a universal solution.


Instead, recent work by University of Wisconsin-Madison researchers on arsenic-tainted wells shows that appropriate treatment varies depending on the source of the contamination.


Naturally occurring arsenic in rocks is usually associated with sulfur- or iron-rich minerals, where it poses no threat to groundwater, explains lead researcher Madeline Gotkowitz, a hydrogeologist at the Wisconsin Geological and Natural History Survey.


Once it is released from mineral form into groundwater through geochemical or biological processes, however, chronic exposure to arsenic has been linked to skin lesions and increased risk of several cancers. The issue has gained international prominence in Southeast Asia but affects populations around the world.


"It's stunning how many people worldwide are affected by toxic levels of arsenic," Gotkowitz says. "There are thousands upon thousands of people who become ill from having their drinking water contaminated with arsenic."


Though on a smaller scale, arsenic-tinged groundwater is a problem in parts of the United States as well, including regions in the Northwest, East and Midwest.


Management practices in Wisconsin have been complicated by two competing sources of soluble arsenic, Gotkowitz says. Arsenic associated with sulfide minerals in rock can be released by the weathering effects of oxygen-rich environments.


Alternately, arsenic bound to iron oxides can be released by iron-reducing bacteria, which thrive in low-oxygen conditions. "There is different geochemistry in different [areas]," Gotkowitz says. "That makes it a harder nut to crack. ... People might have a similar symptom - arsenic in their water - but there are different solutions because the geologic environment is quite different."


In Wisconsin, groundwater arsenic affects some municipal water supply wells, but it is primarily an issue for rural communities and others where residents often rely upon shallow private wells.


"Large areas of Outagamie and Winnebago counties have high arsenic levels in one of the shallower aquifers," Gotkowitz says. "Upwards of 10,000 private homes are affected by having arsenic above the standard [acceptable level]."


Wells are routinely disinfected with chlorine bleach to control pathogenic and other bacteria. However, such treatment raises questions in regions with arsenic problems.


While bleach should kill off arsenic-producing bacteria, it also creates a high-oxygen environment that some worry could enhance release of additional arsenic from the rocks.


Gotkowitz and UW-Madison geologists Eric Roden and Evgenya Shelobolina evaluated the impact of chlorination on bacteria and arsenic levels in Wisconsin wells.


The results were presented at the American Geophysical Union meeting in San Francisco today (Dec. 10).


In wells with arsenic levels only moderately above the accepted standard, the scientists found that the presence of iron-reducing bacteria was associated with higher arsenic concentrations. Disinfection of these wells with chlorine adequately removed bacteria and reduced arsenic levels in the short term.


In addition, chlorination did not increase arsenic release from the surrounding rocks, showing that oxidation of the rocks is not an important source of arsenic here.


Similar effects were seen in areas with a relatively high water table, where aquifers are exposed to less oxygen.


The results suggest that disinfection is an effective way to control pathogenic bacteria and may also limit arsenic release in wells under these conditions.


"It's not like there's going to be an easy solution, but there are some basic indicators," Gotkowitz says. Under low-oxygen conditions or where water levels are high, "you might want to try to control those types of bacteria as a way to improve well water quality."


Chlorine treatment may not be appropriate in all environments, however. For example, she says, the oxidizing properties of bleach may pose more of a concern in arsenic-affected regions with lower water tables, while wells drawing from aquifers highly contaminated with arsenic are unlikely to benefit from localized treatment.
Use of diabetes medication by older adults linked with increased risk of heart problems, death


Older patients treated with the diabetes medications known as thiazolidinediones (which include rosiglitazone) had a significantly increased risk of heart attack, congestive heart failure and death, compared with the use of other hypoglycemic drugs, according to a study in the December 12 issue of JAMA. The authors suggest that these results provide further evidence that this class of medication may cause more harm than good.


The thiazolidinediones (TZDs) rosiglitazone and pioglitazone are oral hypoglycemic agents used to treat type 2 diabetes and have been shown to improve glycemic control. "While improved glycemic control has been linked to better clinical outcomes in diabetes and TZDs have been suggested as having potential cardiovascular benefits, recent concerns have arisen regarding adverse cardiac effects of these drugs,” the authors write.


Some research has indicated that both rosiglitazone and pioglitazone may increase the risk of congestive heart failure (CHF), and that rosiglitazone may be associated with an increased risk of acute myocardial infarction (AMI; heart attack) and death. "These findings prompted a recent hearing by a U.S. Food and Drug Administration advisory panel regarding the safety of rosiglitazone; however the panel voted against removing rosiglitazone from the market because of insufficient data.”


Lorraine L. Lipscombe, M.D., M.Sc., of the Institute for Clinical Evaluative Sciences, Toronto, and colleagues evaluated the risks of CHF, heart attack, and all-cause death associated with the use of TZDs, compared with other oral hypoglycemic agents among patients age 66 years or older with diabetes. This older patient population has often been under-represented in trials of TZDs, even though they have a high prevalence of diabetes, and may be at greater risk of medication-related harms. The researchers analyzed data from health care databases in Ontario that included 159,026 individuals with diabetes who were treated with oral hypoglycemic agents and were followed for a median (midpoint) of 3.8 years, through March 2006. During this time, 7.9 percent of patients had a hospital visit for congestive heart failure (n = 12,491), 7.9 percent had a hospital visit for a heart attack (n = 12,578), and 19 percent died (n = 30,265).


Compared to oral hypoglycemic agent combination therapy users, current users of TZD monotherapy had a 60 percent increased risk of congestive heart failure; had a 40 percent increased risk of heart attack; and had a 29 percent increased risk of death. These increased risks associated with TZD use appeared limited to rosiglitazone.


"Our findings argue against current labeling of TZDs that warns against use only in persons at high risk of CHF, as we did not identify any subgroup of older diabetes patients who may be protected from adverse effects of TZDs,” the authors write. "These findings provide evidence from a real-world setting and support data from clinical trials that the harms of TZDs may outweigh their benefits, even in patients without obvious baseline cardiovascular disease.”


"Further studies are needed to better quantify the risk-benefit tradeoffs associated with TZD therapy and to explore whether the hazards associated with these agents are specific to rosiglitazone. In the interim, treatment decisions must remain individualized, with clinicians weighing the potential benefits and harms of TZD treatment, especially among high-risk elderly populations.”
Hazy red sunset on extrasolar planet
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A team of astronomers have used the NASA/ESA Hubble Space Telescope to detect, for the first time, strong evidence of hazes in the atmosphere of a planet orbiting a distant star. The discovery comes after extensive observations made recently with Hubble’s Advanced Camera for Surveys (ACS).


The team, led by Frédéric Pont from the Geneva University Observatory in Switzerland, used Hubble’s ACS to make the first detection of hazes in the atmosphere of the giant planet. "One of the long-term goals of studying extrasolar planets is to measure the atmosphere of an Earth-like planet, this present result is a step in this direction" says Pont. "HD 189733b is the first extrasolar planet for which we are piecing together a complete idea of what it really looks like." 
An artist's impression of the extrasolar planet HD 189733b seen here with its parent star looming behind. The planet is slightly larger than our own Solar System's Jupiter. Its atmosphere is a scorching eight hundred degrees Celsius. Astronomers have found that the sunset on HD 189733b would look similar to a hazy red sunset on Earth.   ESA, NASA and Frederic Pont (Geneva University Observatory)

The new observations were made as the extrasolar planet, dubbed HD 189733b, passed in front of its parent star in a transit. As the light from the star passes through the atmosphere around the limb of the giant extrasolar planet, the gases in the atmosphere stamp their unique signature on the starlight from HD 189733.


The planet itself, orbiting close to its parent star, is a ‘hot-Jupiter’ type of gas giant slightly larger than Jupiter. The proximity to its star results in an atmospheric temperature of roughly seven hundred degrees Celsius. Measurements of the way light varies as the planet passes in front of its parent star indicates that HD 189733b has neither Earth-sized moons nor any discernable Saturn-like ring system.


Hubble’s ACS camera, coupled with a grism (a kind of cross between a prism and a diffraction grating) allowed the astronomers to make extremely accurate measurements of the spectrum of HD 189733b, allowing conclusions to be drawn about the composition of the planet’s atmosphere. The exquisite level of precision needed to make this observation can only, at the moment, be achieved from space. The combination of a large planet and relatively small parent star – only 76% of the diameter of our Sun – contributes to the success of this delicate experiment.


Where the scientists had expected to see the fingerprints of sodium, potassium and water there were none. This finding, combined with the distinct shape of the planet’s spectrum, infers that high level hazes (with an altitude range of roughly 1000 km) are present. So the atmosphere on HD 189733b would look very similar to a gorgeous red sunset over Athens! Venus and Saturn’s moon Titan, in our own Solar System, are also covered with haze. According to the scientists the haze probably consists of tiny particles (less than 1/1000 mm in size) of condensates of iron, silicates and aluminium oxide dust (the compound on Earth which the mineral sapphire is made of).


As part of the observations of HD 189733, the teams of astronomers also needed to accurately account for the variations in the star’s brightness during the set of observations. ‘Starspots’ like those seen on our own Sun may cover several percent of the star and are thought to be about 1000 degrees Celsius cooler than the rest of HD 189733’s surface. It was found that there is a starspot on the star’s surface which is over 80,000 km across.
Does time slow in crisis?


In The Matrix, hero Neo wins his battles when time slows in the simulated world. In the real world, accident victims often report a similar slowing as they slide unavoidably into disaster. But can humans really experience events in slow motion?


Apparently not, said researchers at Baylor College of Medicine in Houston, who studied how volunteers experience time when they free-fall 100 feet into a net below. Even though participants remembered their own falls as having taken one-third longer than those of the other study participants, they were not able to see more events in time. Instead, the longer duration was a trick of their memory, not an actual slow-motion experience. The study appears online today in the journal Public Library of Science One.


"People commonly report that time seemed to move in slow motion during a car accident,” said Dr. David Eagleman, assistant professor of neuroscience and psychiatry and behavioral sciences at BCM. "Does the experience of slow motion really happen, or does it only seem to have happened in retrospect? The answer is critical for understanding how time is represented in the brain.”


When roller coasters and other scary amusement park rides did not cause enough fear to make "time slow down,” Eagleman and his graduate students Chess Stetson and Matthew Fiesta sought out something even more frightening. They hit upon Suspended Catch Air Device diving, a controlled free-fall system in which "divers” are dropped backwards off a platform 150 feet up and land safely in a net. Divers are not attached to ropes and reach 70 miles per hour during the three-second fall.


"It’s the scariest thing I have ever done,” said Eagleman. "I knew it was perfectly safe, and I also knew that it would be the perfect way to make people feel as though an event took much longer than it actually did.”


The experiment consisted of two parts. In one, the researchers asked participants to reproduce with a stopwatch how long it took someone else to fall, and then how long their own fall seemed to have lasted. In general, people estimated that their own fall appeared 36 percent longer than that of their compatriots.


However, to determine whether that distortion meant they could actually see more events happening in time – like a camera in slow motion – Eagleman and his students developed a special device called the perceptual chronometer that was strapped to the volunteers’ wrists. Numbers flickered on the screen of the watch-like unit. The scientists adjusted the speed at which the numbers flickered until it was too fast for the divers to see.


They theorized that if time perception really slowed, the flickering numbers would appear slow enough for the divers to easily read while in free-fall.


They found that while the subjects were able to read numbers presented at normal speeds during the free-fall, they could not read them at faster-than-normal speeds.


"We discovered that people are not like Neo in The Matrix, dodging bullets in slow-mo. The paradox is that it seemed to participants as though their fall took a long time. The answer to the paradox is that time estimation and memory are intertwined: the volunteers merely thought the fall took a longer time in retrospect,” he said.


During a frightening event, a brain area called the amygdala becomes more active, laying down a secondary set of memories that go along with those normally taken care of by other parts of the brain.


"In this way, frightening events are associated with richer and denser memories. And the more memory you have of an event, the longer you believe it took,” Eagleman explained.


The study allowed them to deduce that a person’s perception of time is not a single phenomenon that speeds or slows. "Your brain is not like a video camera,” said Eagleman.


Eagleman and his team have been able to verify this conclusion in the laboratory. In an experiment that appeared in a recent issue of PLoS One, Eagleman and graduate student Vani Pariyadath used ‘oddballs’ in a sequence to bring about a similar duration distortion. For example, when they flashed on the computer screen a shoe, a shoe, a shoe, a flower and a shoe, viewers believed the flower stayed on the screen longer, even though it remained there the same amount of time as the shoes.


Pariyadath and Eagleman showed that even though durations are distorted during the oddball, other aspects of time – such as flickering lights or accompanying sounds – do not change.


The conclusion from both studies was the same.


"It can seem as though an event has taken an unusually long time, but it doesn’t mean your immediate experience of time actually expands. It simply means that when you look back on it, you believe it to have taken longer,” Eagleman said.


"This is related to the phenomenon that time seems to speed up as you grow older. When you’re a child, you lay down rich memories for all your experiences; when your older, you’ve seen it all before and lay down fewer memories. Therefore, when a child looks back at the end of a summer, it seems to have lasted forever; adults think it zoomed by.”
Nuclear plant shutdown brings hospital delays
* 13:02 10 December 2007

* NewScientist.com news service

* Alison Motluk


The shutdown of a Canadian nuclear facility – the world's single largest supplier of medical radioisotopes – is drastically delaying patient tests.


Nuclear diagnostic imaging across North and South America and Eurasia has been severely scaled back after a longer-than-expected shutdown of the Chalk River nuclear facility, located about 200 kilometres northwest of Ottawa, Canada.


Chalk River was closed for scheduled maintenance on 18 November and was to be operational again by 23 November. However, unexpected problems emerged and now Atomic Energy of Canada Limited, which operates the facility, estimates Chalk River will not open again until early to mid January 2008.


The facility provides over half the world's supply of molybdenum-99, which breaks down into technetium-99m. This radioisotope is used in about 80% of all nuclear medicine procedures, including cardiac imaging, bone-cancer scans and renal scans. Doctors often rely on nuclear imaging to decide on treatment plans.

Cancelled tests


But molybdenum has a half-life of about 66 hours and technetium only 6 hours, so it was impossible to stockpile the material in advance of the closure. Only four other reactors worldwide – none of them in North America – produce the raw material for the medical radioisotopes.


Hospitals say they were caught off guard by the sudden announcement that they would not be getting their weekly supply. "There was absolutely no pre-warning that supplies would be gone," says Christopher O'Brien, president of the Ontario Association of Nuclear Medicine.


Thousands of non-urgent tests have already been cancelled and doctors are warning that if they cannot source the radioactive material from elsewhere, nuclear imaging could be halted entirely. Over 20 million patients undergo nuclear imaging tests in North America every year.


The fact that nuclear medicine came to rely so heavily on a single half-century-old reactor has been criticised. Two new Canadian reactors, either of which could supply all the world's radioisotope needs, have already been built – but have yet to be commissioned. They were to have superseded the Chalk River facility, but are "sitting in regulation limbo", says O'Brien.
'Twilight zones' on scorched planets could support life
* 05:02 11 December 2007

* NewScientist.com news service

* Ker Than

Rocky extrasolar planets thought to be half frozen and half scorched might instead rock back and forth, creating large swaths of twilight with temperatures suitable for life.


Because of gravitational tugs with the objects they orbit, rocky bodies often settle into trajectories in which they always show the same face to their hosts. Such 'tidally locked' exoplanets would thus seem like bad candidates for life, since the hemisphere facing their host stars would roast and the dark side would freeze.
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But a new computer model by Anthony Dobrovolskis of NASA Ames Research Center in California, US, suggests this is not always so. He finds that such planets can rock to and fro if they travel on elongated, or eccentric orbits, creating a 'twilight zone' that could be hospitable to life.


The Moon experiences a similar rocking motion. It always shows the same face to Earth, taking the same amount of time to rotate around its axis as it does to circle our planet once. However, because the Moon's path around the Earth is not perfectly circular, its orbital speed is sometimes faster or slower than its rotational speed. The difference between the two motions causes the Moon to rock slightly.


"If you're standing on the Moon, you'll see the Earth rock back and forth a little bit," Dobrovolskis told New Scientist. 
Rocky planets that always show the same face to their host stars could boost their chance of hosting life if they travel on elongated orbits. Such planets rock back and forth, creating twilight zones with temperatures suitable for life (Illustration: ESO)

He says extrasolar planets on very elongated orbits will experience pronounced rocking motions, or librations. Rather than being worlds of fire and ice, these 'rock-a-bye' planets could have much more temperate climes than previously thought.


If the planet rocks by 90° or more, "there is no permanent day or permanent night side anymore," Dobrovolskis told New Scientist. "The whole thing becomes a twilight zone."


The effect could increase the likelihood of life on rocky worlds orbiting small, dim stars called red dwarfs, said NASA Ames astronomer Jack Lissauer. That's because the dwarfs' habitable zone – where liquid water, and potentially life, could exist – lies so close to the small stars that any planets there would almost certainly be tidally locked to their hosts.


The results also have implications for attempts to directly observe new worlds, Dobrovolskis says. He says astronomers should look for planets whose temperatures are relatively even all across their surfaces, not just for planets sporting one very hot and one very cold hemisphere.
Ominous Arctic Melt Worries Experts

By THE ASSOCIATED PRESS

WASHINGTON (AP) -- An already relentless melting of the Arctic greatly accelerated this summer, a warning sign that some scientists worry could mean global warming has passed an ominous tipping point. One even speculated that summer sea ice would be gone in five years.


Greenland's ice sheet melted nearly 19 billion tons more than the previous high mark, and the volume of Arctic sea ice at summer's end was half what it was just four years earlier, according to new NASA satellite data obtained by The Associated Press.


''The Arctic is screaming,'' said Mark Serreze, senior scientist at the government's snow and ice data center in Boulder, Colo.


Just last year, two top scientists surprised their colleagues by projecting that the Arctic sea ice was melting so rapidly that it could disappear entirely by the summer of 2040.


This week, after reviewing his own new data, NASA climate scientist Jay Zwally said: ''At this rate, the Arctic Ocean could be nearly ice-free at the end of summer by 2012, much faster than previous predictions.''


So scientists in recent days have been asking themselves these questions: Was the record melt seen all over the Arctic in 2007 a blip amid relentless and steady warming? Or has everything sped up to a new climate cycle that goes beyond the worst case scenarios presented by computer models?


''The Arctic is often cited as the canary in the coal mine for climate warming,'' said Zwally, who as a teenager hauled coal. ''Now as a sign of climate warming, the canary has died. It is time to start getting out of the coal mines.''


It is the burning of coal, oil and other fossil fuels that produces carbon dioxide and other greenhouse gases, responsible for man-made global warming. For the past several days, government diplomats have been debating in Bali, Indonesia, the outlines of a new climate treaty calling for tougher limits on these gases.


What happens in the Arctic has implications for the rest of the world. Faster melting there means eventual sea level rise and more immediate changes in winter weather because of less sea ice.


In the United States, a weakened Arctic blast moving south to collide with moist air from the Gulf of Mexico can mean less rain and snow in some areas, including the drought-stricken Southeast, said Michael MacCracken, a former federal climate scientist who now heads the nonprofit Climate Institute. Some regions, like Colorado, would likely get extra rain or snow.


More than 18 scientists told the AP that they were surprised by the level of ice melt this year.


''I don't pay much attention to one year ... but this year the change is so big, particularly in the Arctic sea ice, that you've got to stop and say, 'What is going on here?' You can't look away from what's happening here,'' said Waleed Abdalati, NASA's chief of cyrospheric sciences. ''This is going to be a watershed year.''


2007 shattered records for Arctic melt in the following ways:

-- 552 billion tons of ice melted this summer from the Greenland ice sheet, according to preliminary satellite data to be released by NASA Wednesday. That's 15 percent more than the annual average summer melt, beating 2005's record.

-- A record amount of surface ice was lost over Greenland this year, 12 percent more than the previous worst year, 2005, according to data the University of Colorado released Monday. That's nearly quadruple the amount that melted just 15 years ago. It's an amount of water that could cover Washington, D.C., a half-mile deep, researchers calculated.

-- The surface area of summer sea ice floating in the Arctic Ocean this summer was nearly 23 percent below the previous record. The dwindling sea ice already has affected wildlife, with 6,000 walruses coming ashore in northwest Alaska in October for the first time in recorded history. Another first: the Northwest Passage was open to navigation.

-- Still to be released is NASA data showing the remaining Arctic sea ice to be unusually thin, another record. That makes it more likely to melt in future summers. Combining the shrinking area covered by sea ice with the new thinness of the remaining ice, scientists calculate that the overall volume of ice is half of 2004's total.

-- Alaska's frozen permafrost is warming, not quite thawing yet. But temperature measurements 66 feet deep in the frozen soil rose nearly four-tenths of a degree from 2006 to 2007, according to measurements from the University of Alaska. While that may not sound like much, ''it's very significant,'' said University of Alaska professor Vladimir Romanovsky.

- Surface temperatures in the Arctic Ocean this summer were the highest in 77 years of record-keeping, with some places 8 degrees Fahrenheit above normal, according to research to be released Wednesday by University of Washington's Michael Steele.


Greenland, in particular, is a significant bellwether. Most of its surface is covered by ice. If it completely melted -- something key scientists think would likely take centuries, not decades -- it could add more than 22 feet to the world's sea level.


However, for nearly the past 30 years, the data pattern of its ice sheet melt has zigzagged. A bad year, like 2005, would be followed by a couple of lesser years.


According to that pattern, 2007 shouldn't have been a major melt year, but it was, said Konrad Steffen, of the University of Colorado, which gathered the latest data.


''I'm quite concerned,'' he said. ''Now I look at 2008. Will it be even warmer than the past year?''


Other new data, from a NASA satellite, measures ice volume. NASA geophysicist Scott Luthcke, reviewing it and other Greenland numbers, concluded: ''We are quite likely entering a new regime.''


Melting of sea ice and Greenland's ice sheets also alarms scientists because they become part of a troubling spiral.


White sea ice reflects about 80 percent of the sun's heat off Earth, NASA's Zwally said. When there is no sea ice, about 90 percent of the heat goes into the ocean which then warms everything else up. Warmer oceans then lead to more melting.


''That feedback is the key to why the models predict that the Arctic warming is going to be faster,'' Zwally said. ''It's getting even worse than the models predicted.''


NASA scientist James Hansen, the lone-wolf researcher often called the godfather of global warming, on Thursday was to tell scientists and others at the American Geophysical Union scientific in San Francisco that in some ways Earth has hit one of his so-called tipping points, based on Greenland melt data.


''We have passed that and some other tipping points in the way that I will define them,'' Hansen said in an e-mail. ''We have not passed a point of no return. We can still roll things back in time -- but it is going to require a quick turn in direction.''


Last year, Cecilia Bitz at the University of Washington and Marika Holland at the National Center for Atmospheric Research in Colorado startled their colleagues when they predicted an Arctic free of sea ice in just a few decades. Both say they are surprised by the dramatic melt of 2007.


Bitz, unlike others at NASA, believes that ''next year we'll be back to normal, but we'll be seeing big anomalies again, occurring more frequently in the future.'' And that normal, she said, is still a ''relentless decline'' in ice.
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Really?

The Claim: Don't Eat the Mistletoe. It Can Be Deadly

By ANAHAD O’CONNOR 
THE FACTS  That Christmas bough of mistletoe has a legendary reputation for romance, but it is also widely considered as lethal as it is festive. At this time of year, poison control centers warn of the dangers of the plant, typically sending out "holiday safety” fliers that advise, among other things, to keep mistletoe out of the reach of children and pets, lest there be fatal consequences. Most experts say that all parts of the plant can be toxic, though it is the berries that are particularly dangerous.


In reality, studies show that mistletoe is not quite as hazardous as it is made out to be. The plant does in fact contain harmful chemicals like viscotoxins, which can cause gastrointestinal distress, a slowed heartbeat and other reactions.
Leif Parsons

But in studies of hundreds of cases of accidental ingestion over the years, there were no fatalities and only a handful of severe reactions. One study published in 1996 looked at 92 cases of mistletoe ingestion and found that only a small fraction of patients showed any symptoms. Eight of 10 people who consumed five or more berries had no symptoms, and 3 of the 11 people who consumed only leaves had upset stomachs.

Other studies have found similar effects, suggesting that while mistletoe can be toxic, its lethal reputation is not quite deserved.

THE BOTTOM LINE  Mistletoe is not deadly. But it can be hazardous, so don’t eat it.
Personal Health

Mental Reserves Keep Brains Agile

By JANE E. BRODY

Correction Appended


My husband, at 74, is the baby of his bridge group, which includes a woman of 85 and a man of 89. This challenging game demands an excellent memory (for bids, cards played, rules and so on) and an ability to think strategically and read subtle psychological cues. Never having had a head for cards, I continue to be amazed by the mental agility of these septua- and octogenarians.


The brain, like every other part of the body, changes with age, and those changes can impede clear thinking and memory. Yet many older people seem to remain sharp as a tack well into their 80s and beyond. Although their pace may have slowed, they continue to work, travel, attend plays and concerts, play cards and board games, study foreign languages, design buildings, work with computers, write books, do puzzles, knit or perform other mentally challenging tasks that can befuddle people much younger.


But when these sharp old folks die, autopsy studies often reveal extensive brain abnormalities like those in patients with Alzheimer’s. Dr. Nikolaos Scarmeas and Yaakov Stern at Columbia University Medical Center recall that in 1988, a study of "cognitively normal elderly women” showed that they had "advanced Alzheimer’s disease pathology in their brains at death.” Later studies indicated that up to two-thirds of people with autopsy findings of Alzheimer’s disease were cognitively intact when they died.


"Something must account for the disjunction between the degree of brain damage and its outcome,” the Columbia scientists deduced. And that something, they and others suggest, is "cognitive reserve.”


Cognitive reserve, in this theory, refers to the brain’s ability to develop and maintain extra neurons and connections between them via axons and dendrites. Later in life, these connections may help compensate for the rise in dementia-related brain pathology that accompanies normal aging.

Exercise: Mental ...


As Cathryn Jakobson Ramin relates in her new book, "Carved in Sand: When Attention Fails and Memory Fades in Midlife” (HarperCollins), the brains of animals exposed to greater physical and mental stimulation appear to have a greater number of healthy nerve cells and connections between them. Scientists theorize that this excess of working neurons and interconnections compensates for damaged ones to ward off dementia.


Observing this, Dr. Stern, a neuropsychologist, and others set out to determine how people can develop cognitive reserve. They have learned thus far that there is no "quick fix” for the aging brain, and little evidence that any one supplement or program or piece of equipment can protect or enhance brain function — advertisements for products like ginkgo biloba to the contrary.


Nonetheless, well-designed studies suggest several ways to improve the brain’s viability. Though best to start early to build up cognitive reserve, there is evidence that this account can be replenished even late in life.


Cognitive reserve is greater in people who complete higher levels of education. The more intellectual challenges to the brain early in life, the more neurons and connections the brain is likely to develop and perhaps maintain into later years. Several studies of normal aging have found that higher levels of educational attainment were associated with slower cognitive and functional decline.


Dr. Scarmeas and Dr. Stern suggest that cognitive reserve probably reflects an interconnection between genetic intelligence and education, since more intelligent people are likely to complete higher levels of education.


But brain stimulation does not have to stop with the diploma. Better-educated people may go on to choose more intellectually demanding occupations and pursue brain-stimulating hobbies, resulting in a form of lifelong learning. In researching her book, Ms. Ramin said she found that novelty was crucial to providing stimulation for the aging brain.


"If you’re doing the same thing over and over again, without introducing new mental challenges, it won’t be beneficial,” she said in an interview. Thus, as with muscles, it’s "use it or lose it.” The brain requires continued stresses to maintain or enhance its strength.


So if you knit, challenge yourself with more than simply stitched scarves. Try a complicated pattern or garment. Listening to opera is lovely, but learning the libretto (available in most libraries) stimulates more neurons. In my 60s I took up knitting and crocheting and am now learning Spanish. My husband is a fanatical puzzle-doer who recently added Sudoku to the crosswords and double-crostics he carries around with him.


In 2001, Dr. Scarmeas published a long-term study of cognitively healthy elderly New Yorkers. On average, those who pursued the most leisure activities of an intellectual or social nature had a 38 percent lower risk of developing dementia. The more activities, the lower the risk.


Long-term studies in other countries, including Sweden and China, have also found that continued social interactions helped protect against dementia. The more extensive an older person’s social network, the better the brain is likely to work, the research suggests. Especially helpful are productive or mentally stimulating activities pursued with other people, like community gardening, taking classes, volunteering or participating in a play-reading group.

... and Physical


Perhaps the most direct route to a fit mind is through a fit body. As Sandra Aamodt, editor of Nature Neuroscience, and Sam Wang, a neuroscientist at Princeton University, recently stated on The New York Times’s Op-Ed page, physical exercise "improves what scientists call ‘executive function,’ the set of abilities that allows you to select behavior that’s appropriate to the situation, inhibit inappropriate behavior and focus on the job at hand in spite of distractions. Executive function includes basic functions like processing speed, response speed and working memory, the type used to remember a house number while walking from the car to a party.”


Although executive function typically declines with advancing years, "elderly people who have been athletic all their lives have much better executive function than sedentary people of the same age,” Dr. Aamodt and Dr. Wang reported.


And not just because cognitively healthy people tend to be more active. When inactive people in their 70s get more exercise, executive function improves, an analysis of 18 studies showed. Just walking fast for 30 to 60 minutes several times a week can help. And compared with those who are sedentary, people who exercise regularly in midlife are one-third as likely to develop Alzheimer’s in their 70s. Even those who start exercising in their 60s cut their risk of dementia in half.


Exercise may help by improving blood flow (and hence oxygen and nutrients) to the brain, reducing the risk of ministrokes and clogged blood vessels, and stimulating growth factors that promote the formation of new neurons and neuronal connections.

This is the second of two columns on memory. The first dealt with tips for the forgetful.

Correction: December 12, 2007

The Personal Health column on Tuesday, about the mental reserves that might help ward off symptoms of dementia, misstated the name of the medical center with which two researchers who study the issue are affiliated. Dr. Nikolaos Scarmeas and Yaakov Stern are at Columbia University Medical Center, not Columbia-Presbyterian Medical Center. (The name was changed in 2003.)
Found: a real old man of the sea
Deborah Smith December 13, 2007

IT WAS obvious he was special from the moment archaeologists began to unearth his 3000-year-old remains. Skulls from three other people - two men and a woman - and the jaw of a fourth person had been carefully laid to rest on top of his skeleton.


The old man was one of the mysterious Lapita people - crafters of exquisite pottery who made the last great human migration on Earth, heading out across the Pacific Ocean more than three millenniums ago, to settle Vanuatu, New Caledonia, Fiji, Tonga and Samoa.


His skull-filled grave is unique in an ancient cemetery on Efate, the main island of Vanuatu, where a team from Australia and Vanuatu has discovered more than 60 Lapita skeletons in a range of burial positions.


"The fact that people wanted these skulls placed on his chest suggests he was specially venerated," Professor Matthew Spriggs, of the Australian National University, says. "The reason may be because he was the leader of the expedition that first settled the island."


No one can know this for sure yet. But a chemical analysis of one of the old man's teeth has revealed he did not grow up on the island, unlike the people sharing the grave with him.


The cemetery was found four years ago near Port Vila, the capital, after a bulldozer driver digging soil for a prawn farm noticed some Lapita pottery. "This is the first time we've been able to profile this pioneering population, what they looked like, the state of their health and their diet," says Dr Stuart Bedford, of the Australian National University, another member of the excavation team.


All the skeletons are headless, suggesting a long, complicated ritual in which the skull is removed after the interred body has decomposed, to be worshipped elsewhere. Teeth were left behind in this process, which the researchers, with colleagues in New Zealand and Britain, have chemically analysed.


The chemical signature of the dental enamel reflects the origin of the water and food the person ate as a child and the results for teeth from 17 of the Lapita people are published in the journal American Antiquity.


Four people, including the old man, were outsiders, probably brought up near the coast, but they ate more plants and animals than those raised on Efate, where the diet was rich in seafood.


Three of these people who must have arrived as adults were also buried in a distinctive fashion, on their backs facing south. "I think they were the first people off the boats," Spriggs says. Two locally raised people who were buried in the same southerly way may have been their children.


"If they were not the very first colonists, then these migrants may instead reflect voyaging between communities for marriage, economic or political purposes," Spriggs says.


The research, which includes an attempt to extract ancient DNA from the remains, will help resolve the mystery of the origins of the Lapita people, whose Polynesian descendants went on to settle Hawaii and Easter Island further east.


One theory is that they came from Taiwan and moved rapidly eastwards and out into the Pacific; another is that Lapita culture arose among people living in Papua New Guinea.


A separate study of the Lapita bones by Dr Hallie Buckley of Otago University suggests some of the males suffered from gouty arthritis, which may explain the high prevalence of this condition among Pacific Islanders today.
Emergency Antidote, Direct to Addicts

[image: image5.png]


By DAN HURLEY

Among the growing numbers of researchers and public health officials advocating a daring new strategy to put an injectable antidote for heroin overdoses directly into the hands of addicts, few have the credibility of Mark Kinzly. 


After 11 years as an addict, Mr. Kinzly cleaned up, began working with needle exchange programs and became a research associate at the Yale School of Public Health. Then came the relapse and the overdose that nearly killed him.
Needles from an exchange program. Some states now offer syringes and naloxone.  Stephen Crowley/The New York Times

"We were watching TV — I think it was the Red Sox beating the Yankees,” Mr. Kinzly, 47, recalled of the evening in 2005 when he passed out in a colleague’s apartment. "Because of our work he knew what to do. He dialed 911 and then injected the naloxone.”


Taken in high enough doses, heroin and other opioids suppress the brain’s regulation of breathing and other life-sustaining functions. Naloxone is a chemical that blocks the brain-cell receptors otherwise activated by heroin, acting in minutes to restore normal breathing.


Since its approval by the Food and Drug Administration in 1971, naloxone has become a standard treatment for overdoses, used almost exclusively by emergency medical workers. But it has lately become a tool for state and cities struggling to reduce stubbornly high death rates among opiate users. By distributing the drug and syringes to addicts and training them and their partners in preventing, recognizing and treating overdoses, the programs take credit for reversing more than 1,000 overdoses.


"From a public health perspective, it’s a no-brainer,” said Dan O’Connell, director of the H.I.V. prevention division in the New York State Health Department, which supports 20 naloxone programs, all but one in New York City. "For someone who is experiencing an overdose, naloxone can be the difference between life and death.”


But federal drug officials say distributing naloxone directly to addicts may do more harm than good.


"It is not based on good scientific data,” said Dr. Bertha Madras, deputy director for demand reduction at the White House Office of National Drug Control Policy. "It’s based on what some people would consider the right thing to do. But the studies supporting it are so sparse it’s painful.”


She pointed to a survey in 2003 of addicts in San Francisco. published in The Journal of Urban Health, in which 35 percent said they might feel comfortable using more heroin if they had naloxone on hand, and 62 percent said they might also feel less inclined to call 911.


"These were their attitudes,” Dr. Madras said. "I’m taking the stand that in the absence of scientific evidence we don’t engage in policies that would bring more harm than benefit.”


Similar concerns were expressed by Dr. H. Westley Clark, director of the Center for Substance Abuse Treatment, a federal agency that finances treatment programs. "Our position is that naloxone should be administered by licensed health care professionals,” Dr. Clark said.


Nevertheless, the direct-to-addicts model has spread rapidly since Chicago introduced it in the late 1990s. Baltimore, New York and San Francisco soon adopted the model, and Boston, Philadelphia, Connecticut, Minnesota, New Mexico, Rhode Island and Wisconsin have more recently joined the trend.


"The program here has been extremely successful,” said Richard W. Matens, assistant commissioner of health for chronic disease prevention in Baltimore.


Overdose deaths there in 2005 were at their lowest level in more than a decade, and Mr. Matens gives at least some credit to the naloxone distribution.


The worrisome findings of the San Francisco survey have not been borne out by more recent studies of actual programs that include training in prevention and treatment.


A study in 2005 of San Francisco’s pilot program found that of 20 overdoses witnessed by trained addicts, 19 victims received CPR or naloxone from the trainee, and all 20 survived. Knowledge about managing overdoses increased, and heroin use decreased.


"Research has shown none of the concerns about naloxone distribution to be true,” said Dr. Sandro Galea, a researcher at the University of Michigan who has written two studies of programs in New York. "It probably is one of the few interventions that truly can reduce the deaths from opioids overdoses.”


Dr. Herbert Kleber, who had Dr. Madras’s position in the White House under President George H. W. Bush and now directs the Columbia University substance abuse division, said although he wished the evidence supporting naloxone distribution were stronger, "In terms of lives saved, it’s probably the kind of intervention where there’s a likelihood of more good than harm.”


In New York City, the 863 overdose deaths in 2005 made up the fourth leading cause of death among people younger than 65, according to Dr. Thomas R. Frieden, commissioner of health and mental hygiene.


"We want people off drugs,” he said. "But until they get off, we’d like them to stay alive. That means not getting H.I.V. and not dying of overdose.”


Existing programs focus on reaching urban heroin addicts, but naloxone is equally effective at reversing overdoses from other opioids like OxyContin and methadone.


With overdose death rates from such drugs increasing sharply, officials in Wilkes County, N.C., are working on a program to dispense a naloxone nasal spray to users leaving hospital emergency rooms, detoxification centers and jails.


The program, Project Lazarus, received approval from the state medical board in November.


"Lazarus, biblically speaking, is one who was raised from the dead, and that is essentially what naloxone does for these people,” said the director of the program, the Rev. Fred Brason II.


Dr. Sharon Stancliff, medical director of the Harm Reduction Coalition, which operates naloxone distribution and training in New York and San Francisco, conceded that the scientific case was not ironclad.


"Right now,” Dr. Stancliff said, "we’re at the point where we know it’s safe. We’re not seeing any bad outcomes.


"And we know it’s feasible. We’re just beginning to get really good evidence that it’s associated with a significant reduction in overdose deaths.”


Mark Kinzly, who is back in recovery after relapsing in 2005, says he has all the evidence he needs.


"This weekend I will go see my 9-year-old son play Pop Warner football,” he said. "I am extremely grateful that the medication was available, and as a result I get to raise my child.”
Fin Whale at Feeding Time: Dive Deep, Stop Short, Open Wide

By CARL ZIMMER
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The word "big” doesn’t do justice to whales. Humpback whales can weigh up to 40 tons. Fin whales have been known to reach 80 tons. Blue whales, the biggest animals to have ever lived, reach 160 tons — the same mass as about 2,000 grown men or 5 million grown mice. 


It takes a lot of food to build such giant bodies, but how exactly the biggest whales get so much has long been a mystery. "We don’t have much of a sense of these animals in their natural environments,” said Nick Pyenson, a biologist at the University of California, Berkeley. For decades, whale experts had only indirect clues. "It’s primarily from dead animals or from a few people standing on a ship seeing whales come to the surface,” he said.


With so little information, scientists have struggled to make sense of several enigmas about the biggest whales. "It’s always been a mystery why they have really short dives for their body size,” Mr. Pyenson said. The bigger a marine mammal is, the longer it should be able to dive for food, because it has more muscle tissue in which it can store oxygen. Other species follow this pattern, but the biggest whales do not.


Mr. Pyenson and his colleagues may have solved some of the gastronomical mysteries of these leviathans by creating the first detailed biomechanical model of a feeding fin whale. In essence, they have created the world’s biggest gulp.


The model was made possible by a happy accident. In 2003, scientists at Scripps Institution of Oceanography in La Jolla, Calif., chased after fin whales and stuck small monitors to their backs with suction cups. After several hours, the monitors fell off and the scientists retrieved them. They hoped that the monitors would record fin whale songs, but they had the bad luck to encounter whales that were feeding, not singing.
A lunge-feeding blue whale, top, and a dolphin, near top above, riding a blue whale’s bow wave.  Photographs by Peter Howorth

Jeremy A. Goldbogen, then a graduate student at Scripps, realized that the project was not a failure. Mr. Goldbogen, who is now at the University of British Columbia, was interested in how fin whales feed. The monitors had logged lots of valuable information about the movements of the whales, like their speed and depth, that he could analyze. "This is the first time we’ve ever seen this kind of data,” Mr. Goldbogen said.


Working with Robert Shadwick at the University of British Columbia and Mr. Pyenson, Mr. Goldbogen applied some basic laws of physics to the data, combining it with information about the size and shape of fin whale bodies. They ended up with a surprisingly detailed picture of what the whales do when they feed, which they recently published in the journal Marine Ecology Progress Series.


It turns out that a fin whale dives very deep for food. It plunges more than 600 feet below the sea surface, most likely in search of giant swarms of krill. What the whale does next came as a complete surprise to the scientists. "It was still swimming, but it was slowing down really fast,” Mr. Goldbogen said. Even as the whale pumps its powerful tail, it comes to a compete stop in three seconds.


The whale grinds to a halt, the scientists concluded, by opening its mouth. Water floods in, pushing its giant lower jaws back until they hang perpendicularly from its body. Suddenly the whale is producing colossal amounts of drag. "The whales are beautifully streamlined so they can swim fast and efficiently, and then they’re throwing it all out the window,” Mr. Goldbogen said.
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In fact, a fin whale’s body turns out to be exquisitely adapted for increasing its drag. The underside of its mouth is made up of a unique set of pleats that can stretch to four times their normal size. By continuing to beat its tail, the whale forces more water in, causing its mouth to expand like a parachute. And just as race car drivers use parachutes to slow them down, the whale’s inflated mouth brings it to a dead stop.


Mr. Goldbogen and his colleagues calculate that in just three seconds, the mouth of a 60-foot fin whale fills with more than 18,000 gallons of water. That’s the same volume as a school bus, and weighs more than the whale itself.
Multimedia  Lunge Feeding

The whale then takes three seconds to shut its jaws. As its pleats begin to snap back in place, it pushes the water out of the sides of its mouth. The water must first stream through a set of thin plates known as baleen. Any krill or other animals in the water get stuck there. Once the whale has pushed out all the water from its gulp, it can swallow its prey and move forward again.


If Mr. Goldbogen’s model is accurate, it means that fin whales use a huge amount of energy to feed. This cost of lunge feeding, as this style of eating is known, could explain why the whales spend so little time underwater. While they can store a lot of extra oxygen in their muscle, they burn it up quickly with their peculiar way of sweeping up food.


For all this effort, a bus-size gulp of water yields a fin whale only about 20 pounds of krill. But fin whales can gulp every 30 seconds. In about four hours a whale can catch a ton of krill, which provides enough energy to fuel its gigantic body for an entire day.


Fin whales belong to a lineage of giant whales known as rorquals, which includes other heavyweights like blue whales and humpback whales. All rorquals share several unique traits, like the stretchy pleats on their undersides. Scientists have suspected that all rorquals feed in the same way, and new data supports that hunch. Researchers at the Cascadia Research Collective in Olympia, Wash., have been tagging blue and humpback whales with data monitors, and Mr. Goldbogen sees the same patterns of stopping and starting that he and his colleagues saw with fin whales.


Now Mr. Goldbogen and his colleagues are investigating how rorquals got to be so big. Whales moved from land to sea starting about 50 million years ago, but they remained relatively small until the rorquals evolved about 7 million years ago. "They really evolved very fast,” Mr. Goldbogen said. "We think this lunge feeding opened up a new door, evolutionarily speaking.”


To test this hypothesis, Mr. Goldbogen and Mr. Pyenson want to compare the size and shape of living and fossil whales. "When we look at all the sizes and shapes, we’re going to be able to figure out exactly how lunge feeding evolved and whether it’s responsible for these really big whales we see today,” Mr. Goldbogen said.


The scientists have been visiting museum warehouses in recent months to make measurements of whale skeletons. It can take hours _ — and forklifts in some cases — to gather the data on these enormous bones.


"I was amazed that no one has measured these things before,” Mr. Goldbogen said. "But when I got there, I realized, ‘Wow, this is why.’”
Scientist at Work | Shinya Yamanaka

Risk Taking Is in His Genes

By MARTIN FACKLER
KYOTO, Japan — Inspiration can appear in unexpected places. Dr. Shinya Yamanaka found it while looking through a microscope at a friend’s fertility clinic.


Dr. Yamanaka was an assistant professor of pharmacology doing research involving embryonic stem cells when he made the social call to the clinic about eight years ago. At the friend’s invitation, he looked down the microscope at one of the human embryos stored at the clinic. The glimpse changed his scientific career.


"When I saw the embryo, I suddenly realized there was such a small difference between it and my daughters,” said Dr. Yamanaka, 45, a father of two and now a professor at the Institute for Integrated Cell-Material Sciences at Kyoto University. "I thought, we can’t keep destroying embryos for our research. There must be another way.”


After years of searching, and at times almost giving up in despair, Dr. Yamanaka may have found that alternative. Last month, his was one of two groups of researchers that independently announced they had successfully turned adult skin cells into the equivalent of human embryonic stem cells without using an actual embryo. The other group was led by James A. Thomson at the University of Wisconsin, one of the first scientists to isolate human embryonic stem cells.


Dr. Yamanaka had previously demonstrated this technique in mice, after which other scientists also began pursuing it in human cells. His mouse finding was hailed as a breakthrough because it offered a possible way around the thorny moral issues that have slowed the study of stem cells. Stem cells, sort of all-purpose cells that briefly appear in new embryos, hold the promise of aiding research into now incurable diseases and tantalizing new medical treatments, like growing replacement tissues for patients. But their use has provoked strong objections because, until now, the cells could be obtained only by destroying human embryos.


Dr. Yamanaka is widely credited with being the first to hit on the idea of reprogramming adult cells to behave as stem cells because of his mouse work. The crux of his idea was to add genes called master regulators to the skin cells’ chromosomes. These genes can change the cell’s behavior by turning other genes on and off.


The finding has been welcomed in the United States, where the federal government has refused to finance much stem cell research. But it is also being hailed in his native Japan for an additional reason: as a sign that the country may finally be coming of age as a center of scientific research. In recent decades, Japan has been trying to reverse its decades-old image as strong in making gadgets but weak in basic science.


"This is the first time that medical-related research of world importance has been done entirely in Japan,” said Dr. Hitoshi Niwa of the Riken Center for Developmental Biology in Kobe. "No one thought before of making stem cells this way. It is a totally new direction.”


Blazing his own path seems to come naturally to Dr. Yamanaka, who has a reputation at his university for being a bit of a creative eccentric. Tall and trim, Dr. Yamanaka has a boyish face and a penchant for casual attire that give him the air of a graduate student. He often sprinkles jokes into his talks, an American flourish that is less common in Japanese academia. Students also mention his fondness for sports, saying they frequently spot him doing laps at a campus pool or jogging along the river.


A self-admitted workaholic, Dr. Yamanaka routinely puts in 12- to 16-hour days. He is known on campus for refusing to join colleagues for lunch, choosing to eat by himself so he can keep working. He is also known for being demanding but personable to his research staff of 25, mostly university students and post-doctoral researchers.


Success has brought Dr. Yamanaka a taste of celebrity, which he seems to have not entirely welcomed. Since he announced his finding, a steady stream of domestic news media have marched through his office and two crammed laboratories at Kyoto University. In an interview in his office, he showed an edge of impatience in saying he was tired of all the attention because it pulled him away from his research.


When asked the source of his success, Dr. Yamanaka said it was his willingness to take risks. His career has in fact been unorthodox by Japanese standards. While many scientists here spend entire careers in the rigid academic world, Dr. Yamanaka began his professional life in medical school, where he trained to become an orthopedic surgeon.


He said his interest in orthopedics came from experiences growing up in the western city of Osaka, where he made frequent visits to the doctor for bones fractured by rugby and judo. But he chose research over medical practice because of the freedom it affords, both to take risks and follow whims — something he could not do treating patients.


"I like the freedom of research,” he said. "Plus, if I fail in science, I know I can always survive because I have an M.D. This has been my insurance policy.”


Dr. Niwa and others said one of Dr. Yamanaka’s biggest achievements was not only the idea to use reprogramming, but also the speed with which he used it to create stem cells, first in mice and then humans. One challenge was figuring out which genes would reprogram adult cells. With hundreds of candidate genes, the number of possible combinations was almost infinite.


Dr. Yamanaka said he narrowed the field with a very unscientific method: he made an educated guess.


He said he used his instincts, as well as published research of other scientists, to pick the 24 most promising genes. In the lab, he found that the 24 did indeed contain four genes that could reprogram adult cells into stem cells.


"Choosing those initial 24 genes was almost like buying a ticket at the lottery,” he recalled. "I was just lucky. I bought the right lottery ticket.”


Another challenge was adapting the reprogramming method, which he first developed with mouse cells, to human cells.


He failed for months, and at one point even went back to the pool of 24 genes to see if human cells required a different combination of master regulator genes than those of mice. He also began experimenting with seemingly minor changes, like switching the gel-like culture solution in which the cells are grown. It was the small changes that worked, finally allowing him to reprogram human skin cells with the same four genes.


"If you had asked me back in June,” he said, "I would have told you the same four genes wouldn’t work in humans.”


Despite the breakthrough, the procedure has shortcomings, including a tendency of the newly created stem cells to turn cancerous, a risk with stem cells in general but heightened because Dr. Yamanaka used a known tumor-causing gene. Cancer risk is one reason stem cell therapy still seems a distant possibility; stem cell research shows more immediate promise as a way to pursue basic science.


Since announcing the finding last month, Dr. Yamanaka has already taken a step toward reducing cancer risk. In the Nov. 30 issue of Nature Biotechnology, he announced that even without using the cancer gene, he was still able to reprogram cells, and with a much lower incidence of cancer.


He says the biggest remaining problem is the procedure’s use of retroviruses to insert the genes into the cell’s chromosomes. Retroviruses are a type of virus that can also cause mutations in the adult cells, making them cancerous. Dr. Yamanaka said his next research goal was to reprogram without retroviruses.


He said he also wanted to set up a commercial collaboration between his university and a private company to use stem cells right away in laboratory research for creating new and more powerful medicines. The current cancer risk is not a problem so long as the cells are used in the petri dish, and not transplanted into humans, he said.


"I want to find ways to put the stem cells to use quickly,” he said.


Dr. Yamanaka said it was in medical school that he discovered a love of laboratory work, as a student helping with autopsies and research into alcoholism. After graduation, he pursued a doctorate in pharmacology at Osaka City University instead of going into practice.


His interest in genetic work came when he stumbled upon a paper about genetically engineered mice, known as knockout mice. He recalls feeling fascinated with the notion of replacing genes, which seemed a far more precise way of treatment than the conventional medicines he was then studying.


The best place to learn about genetics and knockout mice was the United States, where Dr. Yamanaka had no friends or contacts. He said he sent some 30 letters to American universities and specialists whose names he culled from science magazines and journals. One of the few to respond was the University of California, San Francisco, which offered him a post-doctoral position in 1993.


In 1996, he returned to Osaka City University, bringing with him a batch of knockout mice. But as an assistant professor in the pharmacology department, he received little financing and just a single seat in a shared laboratory.


"I grew so depressed from the lack of support that I considered quitting,” he said. "No one understood me.”


In 1999, his career got a break when he was hired by other universities, including Kyoto University in 2004, that were willing to give him a laboratory and more money. At about the same time, he said, he visited his friend’s fertility clinic. That visit inspired him to find a way around the moral issues that had bogged down stem cell research, not just in the United States but also Japan, where the Education Ministry put tough restrictions on embryo use.


In fact, restrictions are so tight that he says he cannot use human embryos at his laboratories here. Instead, research using human embryos is done at U.C. San Francisco, where he maintains a small two-person laboratory. He said he had never handled actual embryonic cells himself, and the American lab uses them only to verify that the reprogrammed adult cells are behaving as true stem cells.


"There is no way now to get around some use of embryos,” he said. "But my goal is to avoid using them.”
Spines, Made Extra Curvy for Women
By JOHN SCHWARTZ

Pregnant women do not tip over, and the reason has a lot to do with an evolutionary curve, researchers say.


Anthropologists studying the human spine have found that women’s lower vertebrae evolved in ways that reduce back pressure during pregnancy, when the mass of the abdomen grows by nearly a third and the center of mass shifts forward considerably.


Even without the benefit of advanced study in biomechanics, women tend to deal with the shift — and avoid tumbling over like a bowling pin — by leaning back. But the solution to one problem creates another, since leaning puts even more pressure on the spine and muscles.


And that, report researchers from Harvard and the University of Texas in the current issue of the journal Nature, is where evolution enters the story.


Anthropologists have long known that the lower spine in humans developed a unique forward curve to help compensate for the strains that arose when the primate ancestors began walking upright. Researchers looked for a mechanism that compensated for pregnancy’s additional burden as well.


What they found, said Katherine K. Whitcome, a post-doctoral fellow at Harvard and the lead author of the paper, was evidence that evolution had produced a stronger and more flexible lower spine for women.


After studying 19 pregnant subjects, Dr. Whitcome found that the lumbar, or lower back, curve in women extends across three vertebrae, as opposed to just two in men. And the connecting points between vertebrae are relatively larger in women and shaped differently in ways that make the stack more stable and less prone to shifting or breaking. [image: image8.png]More Stability
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Since the engine of evolution runs on the passage of genes from one generation to the next, pregnancy is a critical moment. Without that adaptation, Dr. Whitcome said, females would have been in considerably greater pain during pregnancy and might not have been able to forage effectively or escape predators, ending the pregnancy and the genetic line as well.


Working at the University of Texas with Dr. Liza Shapiro, an associate professor of anthropology, Dr. Whitcome found that the differences between male and female spines do not show up in chimpanzees. That suggested that the changes occurred in response to the pressures of walking upright.


When she moved on to Harvard and started working with Daniel Lieberman, an anthropologist with expertise in primate fossils, she was able to examine two sets of fossilized vertebrae. Of the two samples, she found the three-vertebra arrangement in one sample and not in the other. Separate evidence suggested that the extra-curvy spine belonged to a female and the other to a male. "It was very exciting” to have the fossilized puzzle fall into place, Dr. Whitcome said.


As solutions go, the extra flexibility is only partly successful, Professor Shapiro said, since women still commonly complain of back trouble during pregnancy. And that is the difference between the way that evolution works and the way that actual designers do their job, Dr. Whitcome said: nature tinkers. For natural selection to favor one feature over another, "It doesn’t have to be an ideal solution,” she said. "It just has to be better.”


Karen R. Rosenberg, an associate professor and chairwoman of the anthropology department at the University of Delaware, characterized Dr. Whitcome’s work as "way cool.” Dr. Rosenberg, who studies the evolution of childbirth, said the paper was the first published research that asked whether pregnancy caused evolutionary changes in the skeleton. "In hindsight,” she said, "Duh, of course it does.”
Great beasts peppered from space

By Jonathan Amos  Science reporter, BBC News, San Francisco
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Startling evidence has been found which shows mammoth and other great beasts from the last ice age were blasted with material that came from space.


Eight tusks dating to some 35,000 years ago all show signs of having being peppered with meteorite fragments.


The ancient remains come from Alaska, but researchers also have a Siberian bison skull with the same pockmarks.


The scientists released details of the discovery at a meeting of the American Geophysical Union in San Francisco, US.


They painted a picture of a calamitous event over North America that may have severely knocked back the populations of some species. 

Blast direction


"We think that there was probably an impact which exploded in the air that sent these particles flying into the animals," said Richard Firestone from the Lawrence Berkeley National Laboratory.


"In the case of the bison, we know that it survived the impact because there's new bone growth around these marks."


And geoscience consultant Allen West added: "If the particles had gone through the skin, they may not have made it through to vital organs; but this material could certainly have blinded the animals and severely injured them."


The mammoth and bison remains all display small (about 2-3mm in size) perforations.


Raised, burnt surface rings trace the point of entry of high-velocity projectiles; and the punctures are on only one side, consistent with a blast coming from a single direction.
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Viewed under an electron microscope, the embedded fragments appear to have exploded inside the tusk and bone, say the researchers. Shards have cut little channels.


The sunken pieces are also magnetic, and tests show them to have a high iron-nickel content, but to be depleted in titanium. 


The ratios of different types of atoms in the fragments meant it was most unlikely they had originated on Earth, the team told the AGU meeting.

Magnetic hunt


The discovery follows on from the group's previous research which claimed a more recent space collision - some 13,000 years ago.
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	ICE AGE PUZZLE
Large beast populations crashed 10,000 years ago

Includes mammoth, mastodon, sabre-toothed tigers, giant sloth

Scientists have several theories to explain the extinctions

Human hunters had adopted a deadly spear-point technology

Climate changes may have hastened animals' demise

Do space impacts also now need to be considered?


 Large quantities of mammoth tusk material are now in collections

The researchers reported the discovery of sediment at more than 20 sites across North America that contained exotic materials: tiny spheres of glass and carbon, ultra-small specks of diamond and amounts of the rare element iridium that were too high to be terrestrial.


The scientists also found a black layer which, they argued, was the charcoal deposited by wildfires that swept the continent after the space object smashed into the Earth's atmosphere.

"We had found evidence of particle impacts in chert, or flint, at a Clovis Indian site in Michigan," Dr Firestone said.


"So, we got the idea that if these impacts were in the chert, then they might likely also have occurred in large surfaces such as tusks; and we decided it was worth a shot to go look for them."


Allen West began the hunt at a mammoth tusk sale in his home state of Arizona.


He immediately found one tusk with the tell-tale pockmarks and asked the trading company if he could look through its entire collection. He sorted literally thousands of items.


"There are many things that can cause spots, such as algae, and there were a few of those; but I was only interested in the ones that were magnetic," he recalled. "It was just a tiny magnet on a string, but very strong. It would swing over and stick firmly to these little dots."


The search turned up a further seven ivory specimens of interest, together with the bison skull.

Further clues


But having gone out and tested the hypothesis of tusk impacts, and having apparently uncovered such items - the team was then astonished to find the animal remains were about 20,000 years older than had been anticipated.

[image: image11.png]



The researchers are now considering a number of possibilities - one that could even tie the older remains to the younger event.


"People who collect these items today in Siberia and Alaska frequently find the tusks sticking out of the permafrost or eroding out of a riverbank," explained Mr West.


"Maybe, these were tusks from dead animals that were just exposed on the surface, so when this thing blew up in the atmosphere, it would have peppered them. The date could really be anywhere from 13,000 to 35-40,000 years ago." 


The team believes there must still be peppered tusks out there that can be dated to 13,000 years ago, and the hope is that the AGU presentation will prompt museums and collectors to look through their archives.


"There should also be a layer of this same meteoritic material in the sedimentary record. It's probably very thin. If we can locate the right place and it hasn't been turbated, we should be able to find this layer; and it shouldn't be too different from the impact layer we found for the 13,000-year event," said Dr Firestone.
The embedded particles have a high iron-nickel content

Neither proposed impact can yet be tied definitively to any craters - if there ever were any. The team also needs to explain how the bison and mammoth remains can show similar damage when they were widely separated geographically.
Past puzzle


The intriguing question is how space impacts might fit into the extinction story of the ice age beasts. The mammoth, their elephant cousins the mastodon, sabre-toothed tigers, some bears, and many other creatures all disappeared rapidly from the palaeo-record about 10,000 years ago.


Their loss has traditionally been put down to either climate change and/or the efficient hunting technologies adopted by migrating humans.


Could impacts have also weakened these populations?
It might be just one more element to factor into what is a really complex picture, commented Dr Ian Barnes from Royal Holloway University of London, UK.


The British researcher studies the DNA of ancient animals to try to glean details of how their populations changed over time.


He said there were some interesting markers in the genetics of different creatures some 30,000 to 45,000 years ago - but it was extremely hard to draw firm conclusions.


"For us the difficulty is that we see patterns but we don't understand what the underlying process is; so it becomes difficult to ascribe causation," he explained.


"Just as in a modern crime scene, it's very difficult to piece all the evidence together and say precisely what was going on; which event led to any particular outcome."


But he added: "Certainly, you can't imagine it helped the animals having a large meteorite hit the Earth's atmosphere and pellet them with shot."
Natural human hormone as the next antidepressant?

Philadelphia, PA, December 11, 2007 – Novel treatment strategies for major depression with broader treatment success or a more rapid onset of action would have immense impact on public health, a new study published in the December 1st issue of Biological Psychiatry explains. This new study reports findings that support the evaluation of a potential new antidepressant agent.


According to the lead author on this study, Kamilla Miskowiak, MSc: "Although depression is often related to problems in the chemistry of the brain, recent evidence also suggests that there may be structural problems as well with nerve cells not being regenerated as fast as normal or suffering from toxic effects of stress and stress hormones.” This led the researchers to evaluate the effects of erythropoietin (Epo), a hormone naturally produced by the kidneys that stimulates the formation of red blood cells and is known as a treatment for anemia. The authors explain that new evidence shows that Epo also "has neuroprotective and neurotrophic effects in animal models and affects cognitive and associated neural responses in humans,” suggesting that it may be a candidate in the treatment of depression.


In this study, Miskowiak and colleagues evaluated the effects of Epo on the neural and cognitive processing of emotional information in healthy volunteers using functional magnetic resonance imaging (fMRI). They found that Epo regulated the emotional responses of those volunteers that received it, similar to the effects of current antidepressants. Ms. Miskowiak explains that "this finding provides support to the idea that Epo affects neural function and may be a candidate agent for future treatment strategies for depression.” John H. Krystal, M.D., Editor of Biological Psychiatry and affiliated with both Yale University School of Medicine and the VA Connecticut Healthcare System, confirms its potential: "Epo appears to have neurotrophic effects in the brain in animals. The current data suggest that Epo may modulate human brain activity associated with the processing of emotion. Together, there may now be sufficient evidence to justify evaluating the antidepressant effects of Epo and related compounds in humans.”

-----

Notes to Editors:

The article is "Erythropoietin Reduces Neural and Cognitive Processing of Fear in Human Models of Antidepressant Drug Action” by Kamilla Miskowiak, Ursula O'Sullivan and Catherine J. Harmer. Drs. Miskowiak, O’Sullivan, and Harmer are affiliated with the Department of Psychiatry, University of Oxford, Warneford Hospital, Oxford, United Kingdom. Drs. Miskowiak and Harmer are also with the Department of Experimental Psychology, University of Oxford, South Parks Road, in Oxford, United Kingdom. The article appears in Biological Psychiatry, Volume 62, Issue 11 (December 1, 2007), published by Elsevier.

Full text of the article mentioned above is available upon request. Contact Jayne M. Dawkins at (215) 239-3674 or ja.dawkins@elsevier.com to obtain a copy or to schedule an interview.
Kids more active when playground has balls, jump ropes, UNC study shows


Children play harder and longer when their child care centers provide portable play equipment (like balls, hoola hoops, jump ropes and riding toys), more opportunities for active play and physical activity training and education for staff and students, according to a study published in the January 2008 issue of the American Journal of Preventive Medicine. Researchers at the University of North Carolina School of Public Health examined environmental factors that encourage children to be active with greater intensity and for longer periods of time. Increased activity levels help children maintain a healthy weight, the researchers say, which is critical as obesity rates climb nationwide, especially among children.


"Childhood obesity is an epidemic that threatens the future health of our nation,” said Dianne Ward, EdD, MS, director of the School of Public Health nutrition department’s intervention and policy division and a co-author of the study. "We know that about 57 percent of all 3- to 5-year-olds in the United States attend child care centers, so it’s important to understand what factors will encourage them to be more active, and, hopefully, less likely to become obese.”


Researchers assessed the physical and social environmental factors thought to influence healthy weight at 20 childcare centers across North Carolina. Then they evaluated the physical activity levels of children attending the centers. Additional data were gathered through interviews and documents provided by the child care directors. 

The study showed that children had more moderate and vigorous physical activity and fewer minutes of sedentary activity when their center had more portable play equipment, including balls, hoola hoops, jump ropes and riding toys, offered more opportunities for active play (inside and outside), and had physical activity training and education for staff and students. Stationary equipment, like climbing structures, swings and balance beams, were associated with lower intensity physical activity, researchers said, but are beneficial to other aspects of child development, such as motor and social skills.


The researchers also noted that centers with more computer and TV equipment actually scored better on activity levels. "It’s unlikely that TV and computers promoted active behavior,” Ward said, "but it could be that centers that have the resources to buy media equipment may also spend more on equipment and activities that promote physical activity and provide supplemental training and education for staff.”


Although previous research pointed to a link between physical activity and the child care center that children attend, there had been little data explaining which aspects of the child care environment actually promoted vigorous physical activity. Not surprisingly, researchers said, children in centers that ranked higher on supportive environment criteria in the study receive approximately 80 more minutes of moderate to vigorous physical activity and 140 fewer minutes of sedentary activity per week compared to centers having less supportive environments.


"Child care providers can play a huge role in encouraging children to be active and developing habits and preferences that will help them control their weight throughout their lives,” Ward said. "The easiest way of increasing physical activity may be as simple as providing more active play time, and providing relatively inexpensive toys, like balls and jump ropes. Our data doesn’t go this far, but parents buying toys and games for children this time of year might consider stocking up on jump ropes and hoola hoops. And for their own health, they should get outside with their children and run, jump and play, too.”
Researchers build new model of bio-exploration in central Asia
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Diana Yates, Life Sciences Editor
CHAMPAIGN, Ill. — Two land-grant universities have developed a new approach to global bio-exploration, one that returns most of the fruits of discovery to the countries that provide the raw materials on which the research depends. The Global Institute for Bio-Exploration, a joint initiative of the University of Illinois and Rutgers University, has become a model of sustainable, non-exploitive research in the developing world.


The program began in 2003 when research teams from the two universities joined forces to work in several former Soviet Union republics under an International Cooperative Biodiversity Groups program funded with $4 million grant from the National Institutes of Health. Based on lessons learned in Central Asia, the researchers built on this model to create the institute, which is now expanding into Africa and South America.
In the market in Tashkent, Uzbekistan, vendors sell plant materials as foods and medicines.  Mary Ann Lila and Ilya Raskin

The institute builds relationships with and trains those in developing countries to prospect for plants that have interesting biological properties, said U. of I. natural resources and environmental sciences professor Mary Ann Lila, a co-founder of the institute.


"Rather than the typical bio-prospecting approach, where people take plants back to their labs in Western Europe or the U.S., we teach locals to conduct simple assays in the field,” Lila said. When field results identify plants with potentially useful properties, the researchers do follow-up studies in the laboratory.


"But when a discovery is made in the field with a local, the intellectual property rights stay there,” Lila said. The country is required to use any money it receives from licensing fees or royalties to develop its own research infrastructure and protect wild lands.


Pharmaceutical companies already have shown interest.


So far, the institute – also known by the acronym GIBEX – has generated 17 licensing agreements, a dozen of them from Central Asian leads, with companies hoping to make use of plants that have medical or cosmetic potential.


The program began in the former Soviet republics of Kazakhstan, Kyrgyzstan, Tajikistan and Uzbekistan. Horticulturalists are drawn to the "Stans,” Lila said, because the region has a rich heritage as a center of fruit and nut production, and because many of the plants that survive there have desirable characteristics.


"The Stans are among the most inland countries in the world,” she said. "They have the coldest winters, the hottest summers. They have mountain ranges. They have plants that are incredibly stressed because of the short growing season and the altitudes. These plants may not grow well, they may not look pretty, but they’re intense with bioactive compounds.”


Kazakhstan is where the apple began. Uzbekistan is the home of Ajuga turkestanica, a plant that produces a steroid-like compound with metabolic-stimulating properties. (The Uzbekistan studies were suspended in 2006 because of political instability there.) Two species of Rhodiola, a plant with potential as an antidepressant, are found in this region, along with Artemisia leucodes, an aromatic plant related to tarragon that may be useful in treating inflammation.


The program also is developing techniques for analyzing the soup of chemical compounds in wild plants. By screening plants in the field, the researchers are able to identify biological traits that might not be detectable after harvesting the plants and bringing them into a lab. This "screens to nature” technique is a departure from the laboratory based, one-enzyme-at-a-time analysis typical of pharmaceutical research, which often fails to detect the therapeutic potential of plants traditionally used by indigenous peoples.


"Twenty-five percent of human drugs are based on a template from a plant,” Lila said. "The pharmaceutical industry is now turning back to researchers in plants to try and have new discoveries,” she said. "They’re also looking more and more outside of our borders to see what works in other countries.”


The GIBEX model supports the country of exploration in several ways, Lila said. It mines and preserves local knowledge of the medicinal properties of native plants. It trains people to appreciate and study their own natural resources. It builds science infrastructure and it reduces "brain drain,” giving educated scientists a reason to stay home and explore their own back yards, she said.


These benefits have produced widespread interest in the developing world, and the program is expanding to Africa and South America. Two major conferences on the screens-to-nature model will be held in Tanzania and South Africa in 2008. And in January a delegation from Illinois and Rutgers will train people at the Maquipucuna Reserve, near Quito, Ecuador, to apply the field techniques. (Rafael Correa, the president of Ecuador, is a U. of I. alumnus, as is the vice president of the Universidad San Francisco de Quito.)


"We are having real partnerships with scientists in these countries,” Lila said. "This way we bring it into the country. We train the country. They stay and they develop their infrastructure there.”


The new approach also is being tried in North America, Lila said. An Illinois graduate student, Josh Kellogg, will bring the screens-to-nature techniques to Native American populations in Alaska and North Dakota. This research, the subject of Kellogg’s master’s thesis, will focus on the anti-diabetic properties of edible plants long used by indigenous people in both states.
New Tibetan Ice Cores Missing A-Bomb Blast Markers; Suggest Himalayan Ice Fields Haven't Grown In Last 50 Years
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COLUMBUS , Ohio – Ice cores drilled last year from the summit of a Himalayan ice field lack the distinctive radioactive signals that mark virtually every other ice core retrieved worldwide.


That missing radioactivity, originating as fallout from atmospheric nuclear tests during the 1950s and 1960s, routinely provides researchers with a benchmark against which they can gauge how much new ice has accumulated on a glacier or ice field.


In 2006, a joint U.S.-Chinese team drilled four cores from the summit of Naimona'nyi, a large glacier 6,050 meters (19,849 feet) high on the Tibetan Plateau.


The researchers routinely analyze ice cores for a host of indicators – particulates, dust, oxygen isotopes, etc. -- that can paint a picture of past climate in that region.
Naimona'nyi's frozen ice cap lacks critical radioactive signal. Photo courtesy ©Thomas Nash 2007.

Scientists believe that the missing signal means that this Tibetan ice field has been shrinking at least since the A-bomb test half a century ago. If true, this could foreshadow a future when the stockpiles of freshwater will dwindle and vanish, seriously affecting the lives of more than 500 million people on the Indian subcontinent. 

"There's about 12,000 cubic kilometers (2,879 cubic miles) of fresh water stored in the glaciers throughout the Himalayas – more freshwater than in Lake Superior,” explained Lonnie Thompson, distinguished university professor of earth sciences at Ohio State University and a researcher with the Byrd Polar Research Center on campus.


"Those glaciers release meltwater each year and feed the rivers that support nearly a half-billion people in that region. The loss of these ice fields might eventually create critical water shortages for people who depend on glacier-fed streams.”


Thompson and his colleagues worry that this massive loss of meltwater would drastically impact major Indian rivers like the Ganges, Indus and Brahmaputra that provide water for one-sixth of the world's population.


Thompson outlined his findings in an address at the annual meeting of the American Geophysical Union in San Francisco this week.

The Beta radioactivity signals – from strontium90, cesium136, tritium (hydrogen3) and chlorine36 – are the remnants of radioactive fallout from the 1950s-60s atomic tests. They are "present in ice cores retrieved from both polar regions and from tropical glaciers around the globe and they suggest that those ice fields have retained snow (mass) that fell during the last 50 years,” he said.


"In ice cores drilled in 2000 from Kilimanjaro's northern ice field (5890 meters high), the radioactive fallout from the 1950s atomic test was found only 1.8 meters below the surface.


"By 2006 the surface of that ice field had lost more than 2.5 meters of solid ice (and hence recorded time) – including ice containing that signal. Had we drilled those cores in 2006 rather than 2000, the radioactive horizon would be absent – like it is now on Naimona'nyi in the Himalayas,” he said.


In 2002 Thompson predicted that the ice fields capping Kilimanjaro would disappear between 2015 and 2020.


"If what is happening on Naimona'nyi is characteristic of the other Himalayan glaciers, glacial meltwater will eventually dwindle with substantial consequences for a tremendous number of people,” he said.


Scientists estimate that there are some 15,000 glaciers nested within the Himalayan mountain chain forming the main repository for fresh water in that part of the world. The total area of glaciers in the Tibetan Plateau is expected to shrink by 80 percent by the year 2030.


The work is supported in part by the National Science Foundation.


Working on the project along with Thompson were Yao Tandong, Institute for Tibetan Plateau Research, Chinese Academy of Sciences; Ellen Mosley-Thompson, professor of geography at Ohio State and research scientist at the Byrd Center; Mary E. Davis, a research associate with the Byrd Center; doctoral student Natalie M. Kehrwald; Jürg Beer, Swiss Federal Institute of Aquatic Science and Technology; Ulrich Schotterer, University of Bern; and Vasily Alfimov, Paul Scherrer Institute and ETH in Zurich.
Saturn's rings 'may live forever'

By Jonathan Amos  Science reporter, BBC News, San Francisco
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Saturn's iconic rings may be much older than we thought, scientists say.


Data from the Cassini probe shows these thin bands of orbiting particles were probably there billions of years ago, and are likely to be very long-lived.


It means we are not in some special time - the giant planet has most likely always provided a stunning view. 


Previous data had led researchers to believe the rings were created just 100 million years ago, when a huge moon or comet shattered in Saturn's vicinity.


Professor Larry Esposito told the American Geophysical Union Fall Meeting that Cassini had completely changed that view.
The UVIS instrument sees the rings in the ultraviolet

"Despite what was thought after the [1970s] Voyager investigations of Saturn - that Saturn's rings might be very youthful, perhaps only as ancient as the dinosaurs - we have results that show the rings could have lasted as long as the Solar System and maybe will be around for billions of years," he said.

Mini-moons


Cassini has been studying the rings with its Ultraviolet Imaging Spectrograph (UVIS). It has looked at light reflected off and passing through the ring particles, which range in size from grains of sand to boulders.


It has concluded there is far more clumpiness in the water-ice particles than was previously thought - that there may actually be three times the mass than was assumed from the Voyager observations.


Cassini sees features that suggest the rings cannot have formed in a recent one-off cataclysmic event because they display a range of ages - some of them very young.
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To explain this, Professor Esposito and colleagues have put forward the idea that material is constantly coming together to form small "moonlets" and that these aggregations are then breaking up in what is a seemingly perpetual process. 


In other words, there is a major recycling process going on.


"Although the Voyager observations indicated Saturn's rings were youthful, Cassini shows even younger ages; and because we see such transient, dynamic phenomena in the rings we are able to reach the paradoxical conclusion - because the rings appear so young, they may actually be as old as the Solar System," the University of Colorado at Boulder researcher said.
The rings are a dynamic place - material clumps and breaks up

Scientists had previously believed that really ancient rings should be quite dark due to ongoing pollution from the "infall" of meteoric dust. But if there is recycling going on, this would explain why the rings overall appear relatively bright to ground-based telescopes and spacecraft.

Late collisions


"The more mass there is in the rings, the more raw material there is for recycling, which essentially spreads this cosmic pollution around," Professor Esposito said.


"If this pollution is being shared by a much larger volume of ring material, it becomes diluted and helps explain why the rings appear brighter and more pristine than we expected."


The question is when did the rings actually form? No-one can say for sure.


The scientists still hold to the idea that the rings resulted from a collision event - but it must have been a long time in the past.


There is enough mass in the rings to make a moon with a diameter of 300km.


"To break up an object that big is really difficult," explained Professor Esposito. He suggested the last obvious time to consider was the so-called Late Heavy Bombardment, when the Solar System experienced its last period of concentrated impacts.


This was about four billion years ago. 
Primitive early relative of armadillos helps rewrite evolutionary family tree

200-pound, armored mammal lived at a time when Andes were one-fourth their present height


A team of U.S. and Chilean scientists working high in the Andes have discovered the fossilized remains of an extinct, tank-like mammal they conclude was a primitive relative of today’s armadillos. The results of their surprising new discovery are described in an upcoming issue of Journal of Vertebrate Paleontology.
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The on-going project is co-led by John Flynn, Chairman of the Division of Paleontology and Frick Curator of Fossil Mammals at the American Museum of Natural History in New York, and Darin Croft, assistant professor at Case Western Reserve University in Cleveland, Ohio, and also includes André Wyss, professor at the University of California, Santa Barbara. Both Croft and Wyss also are Research Associates in the Museum’s Division of Paleontology.


The partial skeleton was unearthed by the group in 2004 and found to represent a new species of glyptodont—a family of hard-shelled, grazing mammals that may have occasionally tipped the scales at two tons. The newly described animal, which was given the tongue-twisting name Parapropalaehoplophorus septentrionalis, likely weighed in at a mere 200 pounds and was covered with a massive shell of immovable armored plates, unlike the hinged rows of plates on armadillos. The fossil was found at the unusually high elevation of 14,000 feet.
The fossilised remains of an extinct, tank-like mammal that scientists believe was an early relative of the armadillo. The 91 kg (200 lb) animal was covered with a massive shell of immovable armoured plates. The new species lived at a time when the Andes were one-fourth their present height.  Photo from BBC

The thin air, scarce water, and frigid temperatures of the high Andes posed significant challenges to the researchers, but were not the conditions under which this glyptodont lived. "Our studies elsewhere on the Altiplano suggest that the region was at a much lower elevation when these fossils lived,” said Flynn. "In addition to providing a look at the paleoecology of the region, this has given us new insights into the timing and rate of uplift of the Andes.”


Over the past decade, the team’s fossil-hunting expeditions to northern Chile have discovered a diverse array of several hundred fossil mammal specimens. These animals, known collectively as the Chucal Fauna, include at least 18 species of armadillos and glyptodonts, rodents, relatives of opossums, and a variety of extinct hoofed mammals. Together with the plant fossils recovered from the same area, these suggest that northern


Chile was an open savannah about 3,000 feet above sea level at the time that P. septentrionalis lived, with relatively few trees and populated mainly by grazing animals.


The new species was reconstructed from remains of the jaw, shell, leg, and backbone and compared with other known glyptodonts as well as with close relatives of glyptodonts. Based on supporting evidence, the team concluded that P. septentrionalis lived about 18 million years ago, making it one of the earliest-diverging members of its family. As a result, the authors proposed a new evolutionary tree for glyptodonts and their nearest relatives.


"When we collected the fossil, we had no idea that it would turn out to be a new species,” said Croft. "We knew that it would be an important specimen, given its completeness, but it was only after cleaning it and carefully studying it that we realized how unusual it was.”
Reprogrammed human adult stem cells rescue diseased muscle in mice


Scientists report that adult stem cells isolated from humans with muscular dystrophy can be genetically corrected and used to induce functional improvement when transplanted into a mouse model of the disease. The research, published by Cell Press in the December issue of Cell Stem Cell, represents a significant advance toward the future development of a gene therapy that uses a patient’s own cells to treat this devastating muscle-wasting disease.


Duchenne muscular dystrophy (DMD) is a hereditary disease caused by a mutation in the gene that codes for a muscle protein called dystrophin. Dystrophin is a key structural protein that helps to keep muscle cells intact. DMD is characterized by a chronic degeneration of skeletal muscle cells that leads to progressive muscle weakness. Although intense research has focused on finding a way to replace the defective dystrophin protein, at this time there is no cure for DMD.


A research group led by Dr. Yvan Torrente from the University of Milan used a combination of cell- and gene-based therapy to isolate adult human stem cells from DMD patients and engineer a genetic modification to correct the dystrophin gene. "Use of the patient’s own cells would reduce the risk of implant rejection seen with transplantation of normal muscle-forming cells,” explains Dr. Torrente.


Muscle stem cells, identified by expression of the CD133 surface marker, were isolated from normal and dystrophic human blood and skeletal muscle. The isolated human muscle progenitors were implanted into the muscles of mice and were successfully recruited into muscle fibers. As expected, the CD133+ cells isolated from DMD patients expressed the mutated gene for dystrophin and gave rise to muscle cells that resembled muscle fibers in DMD patients.


The researchers then used a sophisticated genetic technique to repair the mutated dystrophin gene in the isolated DMD CD133+ cells so that dystrophin synthesis was restored. Importantly, intramuscular or intra-arterial delivery of the genetically corrected muscle cell progenitors resulted in significant recovery of muscle morphology, function, and dystrophin expression in a mouse model of muscular dystrophy.


"These data demonstrate that genetically engineered blood or muscle-derived CD133+ cells represent a possible tool for future stem cell-based autograft applications in humans with DMD,” says Dr. Torrente. The authors caution that significant additional work needs to be done prior to using this technology in humans. "Additional research will substantially enhance our understanding of the mechanisms underlying this effect and may lead to the improvement of gene and cell therapy strategies for DMD.”
Stanford researchers identify granddaddy of human blood cells

STANFORD, Calif. - Researchers at the Stanford University School of Medicine have isolated a human blood cell that represents the great-grandparent of all the cells of the blood, a finding that could lead to new treatments for blood cancers and other blood diseases.


This cell, called the multipotent progenitor, is the first offspring of the much-studied blood-forming stem cell that resides in the bone marrow and gives rise to all cells of the blood. It's also the cell that's thought to give rise to acute myelogenous leukemia when mutated.


Isolating this cell, which is well known in mice but had yet to be isolated in human blood, fills in an important gap in the human blood cell family tree. The work will be published in the Dec. 13 issue of the journal Cell Stem Cell.


Irving Weissman, MD, director of Stanford's Institute for Stem Cell Biology and Regenerative Medicine, spent his early career identifying each cell in the mouse blood family tree. The progression went from the stem cell through the progenitor cell through progressively more specialized cells, ending up with the red blood cells, platelets and immune cells that make up the bulk of the blood.


This detailed information has helped researchers understand the origins of blood diseases and cancers and has led to advances in bone marrow transplantation. But studies in mice are never a perfect substitute for understanding those same cells in humans, said Ravindra Majeti, MD, PhD, an instructor in hematology and co-lead author of the paper.


Majeti isolated the human progenitor cell by grouping human blood cells according to proteins on their cell surface. He and co-lead author Christopher Park, MD, PhD, an instructor in pathology, then looked for a pool of cells that could form all the final cells of the blood, but lacked the ability to constantly renew their own supplies - a trait that is unique to the stem cell. Those characteristics are what distinguish the mouse progenitor cell, and, they thought, would likely be shared by the human equivalent.


One pool of cells fulfilled those requirements. Knowing the proteins on the surface of that cell, researchers can now reliably identify, isolate and study the cell in the lab.


Being able to isolate and study this cell has many implications for human disease, according to Majeti. First, this progenitor cell is also thought to be the cell that, after a number of mutations, eventually becomes the acute myelogenous leukemia stem cell. That's the cell that lies at the heart of the leukemia and that must be destroyed in order to cure the disease.


"We can compare the leukemic stem cell to this progenitor cell and from that find out what makes the leukemic stem cell different," Weissman said. That difference could very well be a target for leukemia treatments.


Another use for this cell could be in bone marrow transplantation, according to Majeti. Having the human progenitor cell means researchers can then produce all the cells of the blood in a lab dish. They can then take their pick of which cells would be most beneficial for possible transplantation.
Women persist in plastic surgery treatments that are not working, research says

Women are more likely to persist with using creams, supplements and plastic surgery to look younger if they feel these are not yet working, new research says.


A study of 297 women aged from 27 to 65 years found that they were more motivated to persist with special diets, vitamins, creams, Botox or plastic surgery if they believed these had so far failed to make them look significantly younger.


The researchers, Professor Brett Martin and Dr Rana Sobh, found that women who used these means to look younger were trying to avoid a ‘feared self’ – an image of themselves they had of appearing wrinkled and old.


They have found that when women want to avoid this feared self, they kept trying if they perceive themselves to be failing, but as soon as they began to succeed their anxiety lessened and they stopped trying.


Professor Martin, of the University of Bath, UK, and Dr Sobh, of Qatar University, found that of those women who felt that the treatments they were taking were not working, 73 per cent wanted to continue using them. Among those women who felt the treatments were working, only 45 per cent wanted to continue.


"This study is more evidence for the belief that when someone is thinking negatively about themselves, and they try and fail to improve their situation, they will be motivated to try again,” said Dr Sobh, of Qatar University’s College of Business.


"How women imagine themselves in the future has a strong effect on how motivated they are to keep using a product or service such as creams or other treatments for ageing.


"When people dwell on a negative future, they are motivated by fear, yet as they move away from this feared state – say a wrinkled skin – they become less motivated to carry on using a product or service.”


Professor Martin, who has carried out a study on men and women using gyms, said: "This doesn’t just apply to women – men have a similar psychology about using a gym to get fit and look good.”


Professor Martin said that as people became happier with their bodies, so they entered a more positive frame of mind. In this state, they became more strongly motivated by success and not by failure, as before, something the researchers believe marketers should bear in mind when selling their products.


Of the 297 women in the study, in the previous year:

 * 37 % had used a special diet

 * 61 % had used vitamins

 * 48 % had taken a sauna

 * 96 % had used moisturising cream

 * 75 % had used anti-ageing skin care products such as lotions or gels

 * 70 % had used a mini-facial such as an exfoliant or peeling cream

 * 48 % had used in-salon treatments such as facials or light therapy

 * 3 % had used treatments by doctors such as lasers, Botox, chemical peeling

 * 0.25 % (1 person) had had a face-lift.
Piddling fish face off threat of competition


Aggressive territorial male Mozambique tilapia fish (Oreochromis mossambicus) send chemical messages to rival males via their urine. They increase urination, have smellier urine and store more in their bladders than less aggressive males, according to research published in the open access journal BMC Biology. Animal behaviourists have known for some time that the urine of freshwater fish is a vehicle for reproductive hormones that act in the water as pheromones, affecting the behaviour and physiology of members of the opposite sex. Now, this research sheds light on the role of urine in influencing members of the same sex.


"Few studies have looked at the roles of pheromones in urine during competition between individuals of the same sex. We’ve found that tilapia dominant males store more urine in their bladders than subordinates, actively urinate during times of confrontation and the urine’s olfactory potency or smell strength is even greater,” explained Eduardo Barata, who led the Portuguese research.


As a lekking species – where males group together in the same area to breed, never leaving their nest, not even to feed – social hierarchy is important for the cichlid fish from Africa. Males actively advertise their dominant status through urinary odorants, which are thought to control aggression in rival males and so maintain social stability within the area, or lek. By measuring male urination frequency during competition, Barata et al. found that dominant or ‘resident’ males increased urination frequency in the presence of ‘intruder’ males from once every ten minutes to once every minute. Dominant males stopped urination when their opponent gave up, indicating a close link between aggression and urination rate. By also collecting urine and measuring the volume over five days and evaluating olfactory potency using an electro-olfactogram, it was seen that subordinate males also stored less urine and the urine was less smelly than that of dominant males.


"We know pheromones are involved in reproductive and non-reproductive behaviours of fish, for example during migration, mating and schooling,” explained Barata. "While we do not yet know what these chemicals are, it is clear they play a major role in many aspects of tilapia social behaviour by providing information about the fish’s aggressive capabilities for instance. This is also probably not unique to tilapia, so we’re touching the tip of the urinary pheromone iceberg!” concluded Barata.
Latest US policy in Iraq can lead to human rights abuses says Hebrew University researcher

Jerusalem, Dec. 12, 2007 – U.S. policy in Iraq courting tribal leaders may be yielding positive results in combating al-Qaida and stabilizing the country, but may also be repeating British policy of the previous century which led to severe human rights abuses, particularly against women, says a researcher at the Hebrew University of Jerusalem.


In an article being released in conjunction with Human Rights Week, now being marked around the world, Dr. Noga Efrati, head of the Iraq research group at the Hebrew University’s Harry S. Truman Research Institute for the Advancement of Peace, reviews British tribal policy in Iraq from 1914-1932, during which Britain first occupied the country and then (from 1920) ruled it under mandate authority. Her article on the subject appears in a new book, Britain and the Middle East, to be published later this month


The British, who came to Iraq during the First World War in order to defend their interests in the region, sought to revive a disintegrating tribal system in order to control the vast rural areas of the country. To accomplish this, they appointed sheikhs as tribal leaders, granting them wide discretionary powers, including the settling of disputes via "tribal law.” This had an adverse effect particularly on women.


"Under the British mandate, rural women – the majority of women in Iraq – were not constructed as citizens of a modern state whose rights and liberties should be protected, but as tribal possessions, abandoned and left outside state jurisdiction,” Dr. Efrati writes in her article. Among other things, this meant that women could be offered in marriage to settle disputes or be forced to marry within their family. Even more serious was that the state had essentially legitimized "honor" murders.


The British maintained a "blind eye” toward these customs even though they were incompatible with both Islamic and Iraqi criminal law. "Tribal justice" could not be undermined lest it weaken the powers of the sheikhs who were serving British interests. Only in 1958, with the overthrow of the "old regime,” was the tribal justice system annulled. Even so, these practices did not disappear entirely and even achieved renewed recognition under Saddam Hussein, notes Dr. Efrati.


Like the British of yesterday, the Americans today are increasingly depending on local leaders to restore order. However, in its effort to break the Sunni insurgency, stabilize the country and bring about political progress, the Bush Administration should learn from the mistakes of its predecessors, says Dr. Efrati, and be aware of the severe consequences that will arise by leaving the administration of "tribal" affairs in the hands of local leaders. If women are again to become "tribal property” this will be yet another strike against their human rights; the very rights the U.S. set out to defend when it went to war.
Active compounds found in Ganoderma lucidum fungus with potential to treat prostate cancer


A new development in the fight against cancer: Recent research at the University of Haifa found that molecules found in common fungus Ganoderma lucidum aid in suppressing some of the mechanisms involved in the progression of prostate cancer. The main action of the fungus: disrupting androgen receptor activity and impeding the proliferation of cancerous cells. 
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Over the past 3-4 decades much scientific research has dealt with the medicinal properties of different fungi. One of the important characteristics of fungi is the ability to fight cancer in a number of ways; however most of the research has been concentrated on how fungi affect the immune system. In this research, conducted by Dr. Ben-Zion Zaidman, under the direction of Prof. Eviatar Nevo and Prof. Solomon Wasser from the Institute of Evolution at the University of Haifa, and Dr. Jamal Mahajna from the Migal Galilee Technology Center, the researchers examined how fungi fight cancer from within cells. "Up to now, research has been based on enhancing the immune system with high-molecular-weight polysaccharides that act through specific receptors in cell membranes. We concentrated our research on low-molecular-weight secondary metabolites that can penetrate the cells and act at the molecular level from within the cell itself," explained Dr. Zaidman.
Ganoderma lucidum  'Reishi'or 'Ling Zhi' www.fungitobewith.org

According to Dr. Zaidman, prostate cancer, one of the most common cancers found among men in the Western World, is controlled by the androgen receptor, especially at the initial stages of development of the disease. Therefore, all of the current medications used to treat prostate cancer work to reduce the production of androgens or to interfere with their function via the androgen receptor.


At the first stage of the research, 201 organic extracts from 68 types of fungi were produced with solvents such as ether, ethyl acetate and ethanol. These solvents are used to select molecules that are small enough to act from within the cells. Of the 201 extracts, 11 were found to deter androgen receptor activity by more than 40%. In further testing, 169 extracts were tested for cancer cell growth inhibition. In this study, 14 extracts were found to be active in inhibiting prostate cancer cells.


From among the active extracts, those from Ganoderma lucidum were found to be the most effective in inhibiting the function of the androgen receptor and controlling vital development of cancerous cells. "The results of this research are particularly interesting from a commercial aspect. Potential possibilities exist to establish research and development of bioactive metabolites from Ganoderma lucidum that could yield an anti-prostate cancer drug," remarked Dr. Zaidman.
Too much fructose could leave dieters sugar shocked

GAINESVILLE, Fla. --- Here’s one tip for how to eat at the holidays: Don’t take your cues from Santa. The sugary cookies and fat-laden fruitcakes the mythical North Pole resident eats are a no-no. But you don’t have to go no-carb to stay fit at the holidays, either, University of Florida researchers say.


In fact, many dieters may actually be cutting out the wrong foods altogether, according to findings from a UF paper published recently in the European Journal of Nutrition. Dieters should focus on limiting the amount of fructose they eat instead of cutting out starchy foods such as bread, rice and potatoes, report the researchers, who propose using new dietary guidelines based on fructose to gauge how healthy foods are.


"There’s a fair amount of evidence that starch-based foods don’t cause weight gain like sugar-based foods and don’t cause the metabolic syndrome like sugar-based foods,” said Dr. Richard Johnson, the senior author of the report, which reviewed several recent studies on fructose and obesity. "Potatoes, pasta, rice may be relatively safe compared to table sugar. A fructose index may be a better way to assess the risk of carbohydrates related to obesity.”


Many diets -- including the low-carb variety -- are based on the glycemic index, which measures how foods affect blood glucose levels. Because starches convert to glucose in the body, these diets tend to limit foods such as rice and potatoes.


While table sugar is composed of both glucose and fructose, fructose seems to be the more dangerous part of the equation, UF researchers say. Eating too much fructose causes uric acid levels to spike, which can block the ability of insulin to regulate how body cells use and store sugar and other nutrients for energy, leading to obesity, metabolic syndrome and type 2 diabetes, said Johnson, the division chief of nephrology and the J. Robert Cade professor of nephrology in the UF College of Medicine. UF researchers first detailed the role of uric acid on insulin resistance and obesity in a 2005 study in rats.


"Certainly we don’t think fructose is the only cause of the obesity epidemic,” Johnson said. "Too many calories, too much junk food and too much high-fat food are also part of the problem. But we think that fructose may have the unique ability to induce insulin resistance and features of the metabolic syndrome that other foods don’t do so easily.”


About 33 percent of adults in the United States are overweight or obese, according to the Centers for Disease Control and Prevention.


Studies at other institutions have shown that following a low-glycemic diet can reduce the risk for diabetes and heart disease, but the effect could occur because these dieters often are unintentionally limiting fructose as well by cutting out table sugar, Johnson said.


"Processed foods have a lot of sugar,” Johnson said. "Probably the biggest source (of fructose) is soft drinks.”


Johnson also noted that, in relation to obesity, the type of fructose found in foods doesn’t seem to matter. For example, the fructose in an apple is as problematic as the high-fructose corn syrup in soda. The apple is much more nutritious and contains far less sugar, but eating multiple apples in one sitting could send the body over the fructose edge.


In another UF paper, published in October in the American Journal of Clinical Nutrition, Johnson and his collaborators tracked the rise of obesity and diseases such as diabetes with the rise in sugar consumption. The rates of hypertension, diabetes and childhood obesity have risen steadily over the years.


"One of the things we have learned is this whole epidemic brought on by Western diet and culture tracks back to the 1800s,” he said. "Nowadays, fructose and high-fructose corn syrup are in everything.”


Aside from soft drinks, fructose can be found in pastries, ketchup, fruits, table sugar and jellies and in many processed foods, including the sugar substitute high fructose corn syrup.


UF researchers plan to test a low-fructose diet in patients soon, Johnson said.


Kathleen Melanson, an associate professor of nutrition and food sciences at the University of Rhode Island, said establishing a fructose index for foods could "be an appropriate approach,” depending on how foods are classified. It makes sense to limit foods prepared with high fructose corn syrup and table sugar, which often contain empty calories, but fruits are an important part of a person’s diet, she added.


"One concern I have always had with the glycemic index is the potential to pigeonhole foods as good or bad,” she said.
_______________________________  To 12 14 2007  ____________________________

Milky Way's two stellar halos have opposing spins
* 18:03 12 December 2007

* NewScientist.com news service

* Zeeya Merali

We call it home, but the Milky Way can still surprise us. It does not have just one halo of stars, as we thought, but two. The finding calls into question our theories for how our galaxy formed.
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Daniela Carollo at the Torino Observatory in Italy and her colleagues were measuring the metal content and motion of 20,000 stars in the Milky Way, observed by the Sloan Digital Sky Survey, when they made their discovery. 


They found that the halo can be divided into two distinct regions, rotating in opposite directions, and containing stars of different chemical composition. "We really weren't expecting to see anything like this," says Carollo.


The team found that the inner halo is flattened and extends out to about 4.6 x 1017 kilometres from the galactic centre, rotating at 20 kilometres per second, in the same sense that the Sun travels round the galactic centre. The outer halo is spherical, stretching out to over 6.0 x 1017 kilometres and spinning in the opposite direction at about 70 kilometres per second.


It seems odd that no one noticed this in the past, but Carollo points out that while astronomers had found a few stars that appeared to be moving in the "wrong direction", they did not have enough data to conclude that the halo was split into two parts.
The Milky Way appears to have two different stellar halos surrounding its main disc of stars, and each rotates in a different direction (Illustration: SDSS-II/Masashi Chiba/Tohoku University)
Complicated history


By examining the spectrum of light emitted by the stars, the team also calculated that the inner-halo stars contain three times more heavy atoms than the outer-halo stars, raising questions about when the two halos formed.


Astronomers know that lightweight atoms formed fairly soon after the big bang, while heavy atoms were forged later within massive stars. This confirms suspicions that the galaxy could not have been formed in one simple stage, as astronomers once believed.


"The two haloes appear to have been formed at different times by different mechanisms," says Carollo.


Other, more recent models for the formation of the galaxy may also be in trouble. Such models speculate that the halo formed in stages, as sets of mini-halos emerged, says Carollo. "But these models can't explain why one halo is flattened, and the other is spherical," she says. "This result throws out all our current models of galaxy formation."  Journal reference: Nature (vol 450, p 1020)
Close relations exhibit greater agreement on the attractiveness of faces

Cambridge, Mass. December 12, 2007 – A new study from researchers at Harvard University shows that friends, siblings and spouses are more likely than strangers to agree on the attractiveness of faces. Recent research regarding facial attractiveness has emphasized the universality of attractiveness preferences, and in this study there was some agreement among the strangers - but the close relations were in even greater agreement regarding facial attractiveness.


The study appears in the current issue of the journal Perception, and was led by Richard Russell, a postdoctoral researcher in the Department of Psychology in the Faculty of Arts and Sciences at Harvard University, and Matthew Bronstad a postdoctoral researcher at the Schepens Eye Research Institute, an affiliate of Harvard Medical School. The work was done while Bronstad was with Brandeis University.


"While there are some universal standards of beauty, this study shows that perception and standards of attractiveness are more likely to be shared among individuals who know each other well,” says Russell.


In the study, 113 participants were asked to rate 74 faces on a scale from one to seven, from very attractive to very unattractive. Among the participants were 20 pairs of spouses, 20 pairs of siblings and 41 pairs of close friends. Each of the pairs completed the test separately, so that they could not influence each other’s ratings. The participants ranged widely in age, but were of a similar background, and were all North American and caucasian. The faces rated were all young and caucasian.


Participants who were part of a pair of close relations were also paired with another individual who they had not met, in order to form a pair of strangers. In analyzing the ratings, the researchers found that while the strangers’ ratings of the faces were often similar, which was consistent with previous findings, the ratings of the spouses, siblings and close friends were markedly more in agreement.


Previous research has shown that while there are cross-cultural standards of beauty, there is greater agreement about facial beauty within cultures. This study narrows the focus of preferences for beauty within even smaller groups: individuals who know each other well and have personal relationships.


The researchers theorized that this greater agreement among close relations could stem from several different causes. Interestingly, the number of years that the pairs of people spent in daily contact was related to the strength of their agreement on facial attractiveness. This could be because those individuals who spent a great deal amount of time together saw many of the same faces on a day-to-day basis.


"Because close relations know and see many of the same people, their visual ‘diet’ of faces has been similar. It’s likely that repeated visual exposure to the same faces could have an effect on their perception of what makes a face attractive,” says Bronstad.


Further research will explore the possibility that attractiveness preferences are genetically determined. However, the siblings’ ratings of the faces were not more closely correlated than those of the spouses or the close friends, which suggests that genetics is not the sole cause of facial attractiveness preferences.
Large earthquakes may broadcast warnings, but is anyone tuning in to listen?


Like geological ninjas, earthquakes can strike without warning. But there may be a way to detect the footfalls of large earthquakes before they strike, alerting their potential victims a week or more in advance. A Stanford professor thinks a method to provide just such warnings may have been buried in the scientific literature for over 40 years.


In October, Japan instituted a nationwide earthquake warning system that heralds the advance of a big earthquake; its sophisticated machinery senses the shaking deep in the earth and transmits a warning signal that can beat the tremors to the surface by seconds.


Antony Fraser-Smith, professor emeritus of electrical engineering and of geophysics, has evidence that big temblors emit a burst of ultra-low-frequency electromagnetic radio waves days or even weeks before they hit. The problem is that nobody is paying enough attention.


Fraser-Smith has been interested in electromagnetic signals for decades. Most of these waves come from space, he said, generated in the upper atmosphere by the sun and then beamed down to Earth.


In 1989, Fraser-Smith and his research team were monitoring ultra-low-frequency radio waves in a remote location in the Santa Cruz Mountains as part of a long-term study of the signals reaching Earth from space. On Oct. 5, 1989, their equipment suddenly reported a large signal, and the signal stayed up for the next 12 days. At 2:00 p.m. on Oct. 17, 1989, the signal jumped even higher, about 20 to 30 times higher than what the instruments would normally ever measure, Fraser-Smith said. At 5:04 p.m. the 7.1 magnitude Loma Prieta earthquake hit the Monterey Bay and San Francisco Bay areas, killing 63 people and causing severe damage across the region.


Fraser-Smith originally thought there was something wrong with the equipment. After ruling out the possibility of technical malfunctions, he and his research team started to think the Loma Prieta quake had quietly announced its impending arrival, and that their equipment just happened to be in the right place at the right time to pick up the message.


"Most scientists necessarily make measurements on small earthquakes because that's what occurs all the time," Fraser-Smith said. "To make a measurement on a large earthquake you have to be lucky, which we were."


Along with Stephen Park, earth sciences professor at the University of California-Riverside, and Frank Morrison, professor emeritus of earth and planetary science at UC-Berkeley, Fraser-Smith continued to study the phenomenon of earthquakes emitting electromagnetic waves through a study funded by the U.S. Geological Survey (USGS).


When the USGS terminated the funding in 1999, he decided to move on to other things. But he was recently drawn back into this issue by a local private company that wanted to use his methods to develop earthquake warning systems.


"I took a new look at the measurements, concentrating entirely on large earthquakes," Fraser-Smith said, "and all of a sudden I could see the forest through the trees."


He found three other studies describing electromagnetic surges before large earthquakes, just as he had found at the Loma Prieta site. The earliest report was from the Great Alaska earthquake (M9.2) in 1964. Up until now, most of the focus for earthquake warnings and predictions has been on seismological studies, but no seismic measurements have ever shown this kind of warning before a big quake, Fraser-Smith said.


This technique will probably only yield results for earthquakes of approximately magnitude 7 or higher, because background waves from the atmosphere will tend to mask any smaller signals. But these are the quakes people are most concerned about anyway, from a safety and damage point of view.


Some seismologists are suspicious that these results are real, Fraser-Smith said. But it would take little effort to verify or disprove them. He is calling for federal funding for a mission-oriented study that would place approximately 30 of the ultra-low-frequency-detecting instruments around the world at hotspots for big quakes. It would cost around $3 million to buy 30 of these machines, he said, which is cheap compared to the cost of many other large studies.


Every year, there are on average 10 earthquakes of magnitude 7 or higher around the world. So within just a few years, he said, you could potentially have 10 new measurements of electromagnetic waves before big quakes-surely enough to determine whether the previous four findings were real.
A drink to healthy aging

Researchers at the University of Newcastle say a glass of wine a day may be of benefit to the health of older women.


A study by the University’s Priority Research Centre for Gender, Health and Ageing, in collaboration with the Hunter Medical Research Institute’s (HMRI) Public Health Program, indicates that moderate consumption of alcohol in older women, in line with Australian alcohol guidelines*, is associated with better survival and quality of life.


Researchers conducted a national survey of 12,432 older women using data from the Australian Longitudinal Study on Women’s Health. The women, who were aged 70 to 75 years when the study began, provided information on alcohol consumption and their health over six years by completing questionnaires.


Results of the study, published in the Journal of the American Geriatrics Society in 2006, indicate that survival rates were lower in women who did not consume alcohol.


"The study was undertaken to determine whether women who drank alcohol according to Australian recommendations could continue doing so from age 70 years and beyond. Our data indicates that these guidelines can safely apply to these women at older ages. Indeed non drinkers and women who rarely drink had a significantly higher risk of dying than women who consumed a low intake of alcohol,” Centre Director, Professor Julie Byles, said.


"The health benefits that moderate alcohol consumption can provide are likely to be multiple. Alcohol use can be associated with psychological and social wellbeing which can be considered important health benefits in their own right. The social and pleasurable benefits of drinking, as well as the improved appetite and nutrition that may accompany modest alcohol intake, could also play a role.


"However, our study was not designed to provide evidence to suggest that non-drinkers should take up alcohol consumption in older age.”

The study was funded by an HMRI Project Grant, supported by corporate and community donations to HMRI.

HMRI is a partnership between the University of Newcastle, Hunter New England Health and the community.

* The National Health and Medical Research Council guidelines recommend that women drink no more than two standard drinks a day on average, no more than four standard drinks on any one day and have one or two alcohol-free days a week.
Fish farms drive wild salmon populations toward extinction

Experts raise serious concerns about the expansion of industrial fish farming

A study appearing in the December 14 issue of the journal Science shows, for the first time, that parasitic sea lice infestations caused by salmon farms are driving nearby populations of wild salmon toward extinction. The results show that the affected pink salmon populations have been rapidly declining for four years. The scientists expect a 99% collapse in another four years, or two salmon generations, if the infestations continue.


"The impact is so severe that the viability of the wild salmon populations is threatened,” says lead author Martin Krkosek, a fisheries ecologist from the University of Alberta. Krkosek and his co-authors calculate that sea lice have killed more than 80% of the annual pink salmon returns to British Columbia’s Broughton Archipelago. "If nothing changes, we are going to lose these fish.” 


Previous peer-reviewed papers by Krkosek and others showed that sea lice from fish farms can infect and kill juvenile wild salmon. This, however, is the first study to examine the population-level effects on the wild salmon stocks.
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"It shows there is a real danger to wild populations from the impact of farms,” says Ray Hilborn, a fisheries biologist from the University of Washington who was not involved in the study. "The data for individual populations are highly variable. But there is so much of it, it is pretty persuasive that salmon populations affected by farms are rapidly declining.”


According to experts, the study also raises serious concerns about large-scale proposals for net pen aquaculture of other species and the potential for pathogen transfer to wild populations.


"This paper is really about a lot more than salmon,” says Hilborn. "It is about the impacts of net pen aquaculture on wild fish. This is the first study where we can evaluate these interactions and it certainly raises serious concerns about proposed aquaculture for other species such as cod, halibut and sablefish.”
Pink salmon fry infected with sea lice.  Alexandra Morton

The data are from the Broughton Archipelago, a group of islands and channels about 260 miles northwest of Vancouver that is environmentally, culturally, and economically dependent on wild salmon. To pinpoint the effect of salmon farms, the study used a large dataset collected by the Canadian federal government’s Department of Fisheries and Oceans (Fisheries and Ocean Canada) that estimates how many adult salmon return from the ocean to British Columbia’s rivers each year. Extending back to 1970, the data covers 14 populations of pink salmon (Onchorhynchus gorbuscha) that have been exposed to salmon farms, and 128 populations that have not.

Sea lice (Lepeophtheirus salmonis) are naturally occurring parasites of wild salmon that latch onto the fishes’ skin in the open ocean. The lice are transmitted by a tiny free-swimming larval stage. Open-net salmon farms are a haven for these parasites, which feed on the fishes’ skin and muscle tissue. Adult salmon can survive a small number of lice, but juveniles headed from the river to the sea are very small, thin-skinned, and vulnerable.


In the Broughton Archipelago, the juvenile salmon must run an 80-kilometer gauntlet of fish farms before they reach the open ocean. "Salmon farming breaks a natural law,” says co-author Alexandra Morton, director of the Salmon Coast Field Station, located in the Broughton. "In the natural system, the youngest salmon are not exposed to sea lice because the adult salmon that carry the parasite are offshore. But fish farms cause a deadly collision between the vulnerable young salmon and sea lice. They are not equipped to survive this, and they don’t.”


Salmon bring nutrients from the open ocean back to the coastal ecosystem. Killer whales, bears, wolves, birds, and even trees depend on pink salmon. "If you lose wild salmon there’s a lot you are going to lose with them – including other industries such as fishing and tourism,” says Krkosek.


"An important finding of this paper is that the impact of the sea lice is so large that it exceeds that of the commercial fishery that used to exist here,” says Jennifer Ford, a co-author and fisheries scientist. "Since the infestations began, the fishery has been closed and the salmon stocks have continued declining.”


"In the Broughton there are just too many farmed fish in the water. If there were only one salmon farm this problem probably wouldn’t exist,” Krkosek says.


"Over the years the number of farmed fish has increased,” says Morton. "There used to be only a few farms, each holding about 125,000 fish. But now we have over 20 farms, some holding 1.3 million fish. The farmed fish are providing a habitat for lice that wasn’t there before.”


The researchers observed that when farms on a primary migration route were temporarily shut down, or fallowed, sea lice numbers dropped and salmon populations increased. "Even though they have complicated migration patterns they all have one thing in common – overall, the populations that are declining are the ones that are going past the farms,” says Mark Lewis, a mathematical ecologist at the University of Alberta.


"There are two solutions that may work – closed containment, and moving farms away from rivers,” says Lewis. Closed containment means moving the salmon to pens that are completely sealed off from the surrounding environment in contrast to the open-net pens currently in use. In a May 16, 2007 provincial government report, the B.C. Special Committee on Sustainable Aquaculture recommended a move towards closed containment within 5 years.


"If industry says it’s too expensive to move the fish farms or contain them, they are actually saying the natural system must continue to pay the price,” says Daniel Pauly, Director of the University of British Columbia’s Fisheries Centre, who was not involved with the study. "They are, as economists would say, externalizing the costs of fish farming on the wild salmon and the public.”


Morton, who has been studying the impacts of aquaculture for 20 years, says that, "Wild salmon are enormously important to the ecosystem, economies, and culture. Now it is clear they are disappearing in place of an industry. People need to know this and make a decision what they want: industry-produced salmon or wild salmon.”

Note: Ransom Myers, a highly respected fisheries scientist from Dalhousie University, was a coauthor of this paper. Dr. Myers died of an inoperable brain tumor before this work was published. The authors dedicate this paper to him.

Additional information and visuals will be available at http://www.math.ualberta.ca/~mlewis/SeaLice/protected/ after the embargo has lifted or by contacting Matt Wright (#617-835-9395 or mwright@seaweb.org) or Julia Necheff (#780-492-0437 or julia.necheff@ualberta.ca).
Semen ingredient 'drastically' enhances HIV infection


A plentiful ingredient found in human semen drastically enhances the ability of the human immunodeficiency virus (HIV) to cause infection, according to a report in the December 14, 2007, issue of the journal Cell, a publication of Cell Press. The findings help to understand the sexual transmission of HIV and suggest a potential new target for preventing the spread of AIDS, the researchers said.


Collaborating research groups in Hannover and Ulm, Germany, show that naturally occurring fragments of so-called prostatic acidic phosphatase (PAP) isolated from human semen form tiny fibers known as amyloid fibrils. Those fibrils capture HIV particles and help them to penetrate target cells, thereby enhancing the infection rate by up to several orders of magnitude.


"We were not expecting to find an enhancer, and were even more surprised about the strength," said Frank Kirchhoff of the University Clinic of Ulm, noting that they were initially looking for factors in semen that might help to block HIV infection. "Most enhancers have maybe a two- or three-fold effect, but here the effect was amazing—more than 50-fold and, under certain conditions, more than 100,000-fold. At first, I didn't believe it, but we ran the experiment over and over, always with the same result."


"The fibrils act like a ferry," said Wolf-Georg Forssmann of VIRO PharmaCeuticals GmbH & Co. KG and Hannover Medical School. "They pick the viruses up and then bring them to the cell."


HIV-1, the causative agent of AIDS, has infected about 60 million people and caused over 20 million deaths, the researchers said. More than 90 percent of those HIV-1 infections are acquired through sexual intercourse. Globally, most infections result from genital exposure to the semen of HIV-positive men, earlier studies showed. Women who acquired HIV-1 through vaginal intercourse constitute almost 60 percent of new infections in Africa. Yet the factors influencing the infectiousness of HIV in semen are poorly understood.


To identify natural agents that might play a role in sexual transmission of HIV/AIDS in the new study, the researchers sifted through a complex peptide/protein library derived from human seminal fluid in search of novel inhibitors and/or enhancers of HIV infection.


That comprehensive search turned up PAP fragments as a potent enhancer of HIV infection. They then verified that synthetic PAP fragments also enhanced HIV, confirming it as the active ingredient. Interestingly, they found that individual PAP fragments are inactive but efficiently form amyloid fibrils, which they call Semen-derived Enhancer of Virus Infection or SEVI, that enhance HIV-1 infection by capturing virions and promoting their physical interaction and fusion with target cells.


The enhancing activity of SEVI is most pronounced when the levels of infectious virus are low, resembling the conditions of sexual HIV-1 transmission, they reported. Physiological concentrations of SEVI amplified HIV infection of immune cells known as T cells and macrophages, most likely the cell types first targeted by HIV-1. SEVI lowered the amount of virus required to infect tissue taken from human tonsils and significantly enhanced the viral infection of transgenic rats with human receptors for HIV-1 infection.


The researchers said they will continue to explore SEVI's role in HIV transmission. While the peptide that conglomerates into fibrils is always present in large quantities in semen, they don't yet know if the absolute levels vary from man to man. "We also plan to further explore how exactly the fibrils allow the virus to enter cells and to search for compounds, with our technology, that might block the process," Forssmann said.


If such inhibitors can be found, they might be added to microbicide gels now under development for HIV prevention, added Kirchhoff. There could also be other ways to take advantage of the fibrils. "The high potency of SEVI in promoting viral infection together with its relatively low cytotoxicity suggests that it may not only play a relevant role in sexual HIV transmission, but could also help to improve vaccine approaches and gene delivery by lentiviral vectors," the researchers said.
New clinical data shows chromium picolinate improves cognitive function

Nutrition 21's Core4Life Advanced Memory Formula combines chromium picolinate, phosphatidylserine and DHA to improve brain health
PURCHASE, N.Y., December 13, 2007 – Nutrition 21, Inc. (NASDAQ: NXXI), a leading developer and marketer of chromium-based and omega-3 fish oil-based nutritional supplements, today announced the results of a clinical study that showed daily supplementation with 1000 mcg of chromium as chromium picolinate improved cognitive function in older adults experiencing early memory decline. The results of the randomized, double-blind, placebo-controlled study were presented to the medical community at a neurological meeting.


Blood circulation and nutrient flow to the brain decrease as a result of aging, which can affect cognition. Previous studies have shown that chromium picolinate improves insulin sensitivity, which allows glucose, the brain’s main "fuel”, to be processed more efficiently.
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"Impaired glucose metabolism and insulin resistance have been linked to age-related cognitive decline, dementia and Alzheimer’s disease. These findings suggest that improving glucose metabolism with chromium picolinate supplementation may enhance cognition,” said Robert Krikorian, Ph.D., lead investigator and associate professor, Department of Psychiatry, University of Cincinnati College of Medicine. "These results are encouraging and indicate that further study of this intervention is warranted. Ultimately, we may find that chromium supplementation offers benefit to patients, given the prevalence of metabolic disorders and associated cognitive decline in the aging population.”


In this study, investigators used Nutrition 21’s proprietary chromium picolinate found in Core4Life™ Advanced Memory Formula™, a nutritional supplement specifically formulated to improve brain health. Core4Life Advanced Memory Formula contains a unique combination of chromium picolinate, phosphatidylserine (PS) and DHA. These ingredients all play an important role in helping improve memory and maintain brain health. PS and DHA are major components of healthy brain cell membranes and increase communication between brain cells while chromium picolinate increases glucose metabolism. 


"The results of this clinical study support emerging research that shows chromium has direct effects on cognitive function,” said James Komorowski, M.S., Vice President of Scientific Affairs at Nutrition 21. "PS and DHA already have established associations with improved cognitive function and we are pleased to see the current findings substantiate the inclusion of chromium picolinate as a key ingredient in Core4Life Advanced Memory Formula.”

About the Study


The randomized, double-blind, placebo-controlled study measured whether supplementation with chromium picolinate over a 12-week period might improve cognitive function in 21 adults aged 65 years and older with early memory decline. Study participants were asked to learn a list of words presented over several learning trials and, after a delay, were asked to remember the words. Those receiving the chromium picolinate supplement showed a trend for reduced interference from irrelevant words on the memory task (p = 0.12). In addition, on another task assessing fine motor control and speed, the subjects receiving chromium picolinate exhibited enhanced motor speed relative to those receiving placebo (p = 0.16).


Another component of the study measured brain activity. Functional magnetic resonance imaging (fMRI) scans were performed while subjects were working on a demanding cognitive task that involved holding in mind and manipulating information. Preliminary results from the fMRI scans of individuals from the chromium picolinate group and from the placebo group showed that the subjects receiving the active supplement exhibited greater activity in left frontal and left parietal cortices, areas of the brain associated with working memory. The subjects receiving placebo showed no such change.


At the completion of the study, chromium to creatinine ratios were significantly elevated in the chromium picolinate group (p = .008) indicating increased levels of chromium in the blood. The groups did not differ significantly with respect to age (73 versus 69 years), educational level (15.7 versus 15 years), stage and extent of memory impairment (Clinical Dementia Rating sum boxes score, 1.0 versus 0.85) or level of mood disturbance (Profile of Mood States total score, 18.4 versus 16.9).

About Core4Life Advanced Memory Formula

Core4Life Advanced Memory Formula, available in soft gel form, contains a proprietary blend of chromium picolinate, PS and DHA. These ingredients have been scientifically tested for their ability to improve cognitive function:

 * Chromium picolinate is an essential trace mineral that promotes healthy blood sugar, which is important because glucose helps fuel the brain.

 * PS is a naturally occurring phospholipid nutrient essential to the functioning of all cells of the body, but is most concentrated in the brain. PS supports communication between brain cells and promotes improved memory.

 * DHA is an omega-3 fatty acid, most commonly found in fish oil, which maintains brain fluidity and may help in the maintenance of cognitive function.


Core4Life Advanced Memory Formula is manufactured according to strict Food and Drug Administration (FDA) guidelines. This product can be taken safely alone or with medication, with optimal results seen in 30 to 90 days. Core4Life Advanced Memory Formula is available at major retailers nationwide in the vitamin section. For more information visit www.core4life-amf.com.
New study suggests why vaccines directed against cancer, HIV don't work

Mizzou, Imperial College London researchers found that chemical markers prevalent on cancer and HIV-infected cells can fool the body and make immune cells and antibodies leave them untouched

COLUMBIA, Mo.  Researchers from the University of Missouri and Imperial College London have found evidence suggesting why vaccines directed against the virus that causes AIDS and many cancers do not work. This research is being published in the Dec. 14 edition of The Journal of Biological Chemistry.


In research spanning more than a decade, Gary Clark, associate professor of Obstetrics, Gynecology and Women’s Health in the MU School of Medicine, and Anne Dell, an investigator at Imperial College London, found that HIV, aggressive cancer cells, H. pylori, and parasitic worms known as schistosomes carry the same carbohydrate sequences as many proteins produced in human sperm.


"It’s our major Achilles heel,” Clark said. "Reproduction is required for the survival of our species. Therefore we are ‘hard-wired’ to protect our sperm and eggs as well as our unborn babies from any type of immune response. Unfortunately, our results suggest that many pathogens and tumor cells also have integrated themselves into this protective system, thus enabling them to resist the human immune response.”


During the initial stages of life, the body goes through a process where it "self-identifies,” determining which cells and proteins belong in the body, so it can detect those that do not. After this time, anything foreign is deemed as dangerous, unless the immune system is specifically told to ignore those cells and proteins. This situation arises primarily during reproduction.


When sperm are made, they specifically label their glycoproteins with Lewis carbohydrate sequences, a specific chain of carbohydrates. When these "foreign” sperm enter the female body, the female’s immune system does not recognize them as foreign probably because of these Lewis sequences. Similarly, the unborn baby also could be seen as foreign by the mother’s immune system, but she produces other types of glycoproteins that likely block any type of immune response in the womb. These events are required for successful human reproduction.


H. pylori is a bacteria known for causing stomach ulcers. Schistosomes live inside our bodies, resisting many types of immune responses. Aggressive tumor cells also can defeat the immune system; this killed more than half a million people in the United States last year. HIV-infected immune cells cause AIDS. The common thread is that each carries Lewis sequences. Clark said this evidence suggests that vaccines are likely ineffective against these diseases because Lewis sequences shut down the specific immune response that enables vaccines to work.


"If aggressive cancers and pathogens are using the same system of universally recognizable markers to trick the immune system into ‘thinking’ they’re harmless, we need to determine exactly how this interaction works,” Dell said. "This is where we’re planning to take this research next. Understanding how these markers work at a basic biological and chemical level could lead to new ways to treat or prevent cancers and these other diseases in the future.”


"This work is creating an entirely new way of thinking about how we must combat viruses like HIV and aggressive tumor cells,” Clark said. "We have literally spent billions of dollars developing vaccines for AIDS and cancer. However, the latest high profile HIV and tumor vaccine trials have been spectacularly unsuccessful, perhaps for some very good reasons. We must become more clever if we are ever going to solve the problems of cancer and AIDS.”
Menopause sets humans apart from chimps

* 12:03 14 December 2007

* NewScientist.com news service
* Rowan Hooper


Chimps share many traits that we consider to be uniquely human, but now a new study suggests that the menopause really does set humans apart from other apes.


A detailed look at long-term fertility data from six populations of chimpanzees, compared with similar data from populations of hunter-gatherer humans, shows that both chimp and human birth rates have similar patterns of reproductive decline after the age of 40.


But where chimp survival drops along with fertility, humans stop reproducing and continue to live for a long time. Some chimps in their 40s are in fact better at reproducing than humans at that age. And contrary to the general case in humans, in chimps old females are preferred by males.


"Human life history is in fact one of the most radical departures from the apes,” says Melissa Emery Thompson, at Harvard University, Cambridge, Massachusetts, US, who led the research.

Aged mums


"We live longer than expected for our size, we have vastly higher reproductive costs, yet manage to reproduce much faster, we mature very slowly, and we have this peculiar post-reproductive period that distinguishes us from most other mammals.”


Emery Thompson gathered data from colleagues working on wild chimps at sites across Africa, and compared fertility patterns with that of human foragers – the Kung people of Botswana, and Aché of Paraguay.


Their finding that birth rates of both chimps and humans decline after 40 suggests that the "biological clock” is a feature that has been conserved over the course of human evolution.


Healthy chimps over 40 reproduced quite well, the team found. And whereas when a woman over 60 has children after IVF it makes headline news, it is not unusual for old chimps to give birth.


"Females in the wild and in captivity have given birth in their 50s and the oldest living captive female, who is about 69, gave birth past the age of 60,” says Emery Thompson.


One wild chimp, called Auntie Rose, was fertile until she died aged 63, and still had males fighting over her, she notes.

Sexy but bald


"Male chimpanzees are consistently more sexually interested in older females, even those like Auntie Rose who was nearly bald,” says Emery Thompson. "This is a definite difference from humans.” Male chimps might prefer older females as their age might be a good indication of genetic fitness.


As to why evolution has not favoured any extension of human reproduction that would complement our extended life, Emory Thompson says that is an open question, though grandmothers in hunter-gatherer societies bring in more calories than they actually require.


Women with living mothers have higher birth rates than those without, supporting the idea that "grandmothering" may be more genetically profitable than having children in late life.


Apart from humans, only some species of whales have an extended period of post-reproductive life that could be called menopausal. Pilot whales stop breeding at around 40, for example, and live for several decades longer.  Journal reference: Current Biology (DOI: 10.1016/j.cub.2007.11.033)
Men unaware of their cancer risk when female relatives test positive for BRCA mutation


Men whose mothers, sisters or daughters test positive for a cancer-causing gene mutation also have an increased risk of developing the disease but are unaware of that risk. That is the conclusion of a study at Fox Chase Cancer Center exploring how families communicate genetic test results.


Like their female relatives, fathers, sons or brothers can also harbor a mutation in the BRCA 1 or 2 genes. Male carriers of these mutations, more commonly called the "breast cancer genes,” face a 14 percent lifetime risk of developing prostate cancer as well as a 6 percent lifetime risk of developing breast cancer


"Despite these health implications, we have found a lack of understanding of genetic test results among men in these families,” said Mary B. Daly, M.D., Ph.D., senior vice president for population science at Fox Chase and lead author of the new research presented at the San Antonio Breast Cancer Symposium today.


Daly and her colleagues interviewed 24 men, each with a first-degree female relative who tested positive for having a BRCA1 or BRCA2 mutation. The women reported telling the results of their genetic test result to the male relative in the study, though only 18 of the men remember receiving the results.


Daly said what they learned demonstrates a level of cognitive and emotional distance that men experience from the genetic testing process.


Nearly half of the men (seven) who remembered receiving results did not believe that the test results increased their own risk of cancer. Only five (28 percent) could correctly identify their chance of being a mutation carrier.


"We devote a significant amount of time learning how best to communicate genetic test results to women, but this study shows we also need to help them communicate the information to their male family members who may be impacted by the test results,” concluded Daly.


Fourteen of the 18 men who recalled receiving the results expressed some level of concern about the meaning of the test result, but most (11) directed their concern toward other family members, primarily daughters and sisters.


"Based on the responses, we were not surprised to learn that the level of interest in genetic testing was relatively low. Of the six men who did express interest, half said they’d do it for their children’s sake.”
Even Tiny Breast Tumors Can Be Aggressive and May Require Maximum Therapy

SAN ANTONIO — Breast tumors that are 1 centimeter in size or smaller — no more than 0.4 inch in length — can still be very aggressive and may require more intensive therapy than is routinely offered today, say researchers at Mayo Clinic in Jacksonville, Fla.


The study, which is being presented at the San Antonio Breast Cancer Symposium, is one of the few that has looked at outcomes of women who have tiny tumors that have not spread to the lymph nodes. The findings suggest that outcome of two types of breast cancer — those classified as HER2 positive (HER2+) and triple negative — may not depend on size alone.


"This is a small study and so we can't make treatment recommendations from it, but it appears that biology and not only size matters when it comes to selecting therapy for small, invasive tumors," says the study's lead researcher, Surabhi Amar, M.D., a fellow in Hematology/Oncology at Mayo Clinic in Jacksonville.


Currently, there are no definitive treatment guidelines for tumors less than 1 centimeter in size because clinical trials are usually conducted on women whose tumors are larger or are associated with lymph node involvement, Dr. Amar says. "We just don't have extensive data on tumors this small, so treatment becomes a matter of physician discretion."


Researchers at all three Mayo sites — Jacksonville; Scottsdale, Ariz.; and Rochester, Minn. — participated in the study, which examined 401 women who were treated for breast cancer between 2001 and 2005 at the breast cancer clinics in Jacksonville and Scottsdale.


The vast majority (87 percent, or 350 women) had tumors that were classified as ER/PR positive and HER2 negative (in short, HER2 negative/ER/PR+). Twenty-seven women (6.7 percent) had tumors that were HER2+ and 24 patients (5.9 percent) were diagnosed with triple negative cancer — that is, ER/PR negative and HER2 negative. These classifications refer to receptors present on the outside of the tumor cell that are fueling growth, and cancer that is ER/PR+ is considered the least aggressive of the three categories. Generally, studies have shown that in all patients diagnosed with breast cancer, 15 to 20 percent of breast cancers are HER2+ and about 10 to 15 percent are triple negative.


Patients were followed for an average of almost three years, and so far researchers have data on all patients with HER2+ and triple negative cancers and on 219 women with HER2 negative/ER/PR+ cancer. Researchers found that:

 * There were many more grade 2 and grade 3 tumors in women with the two rarer subtypes — 92 percent in HER2+ cancer and 91 percent in triple negative cancer — compared to HER2 negative/ER/PR+ cancer (36 percent). Tumors are graded 1-3, and higher grade tumors are more likely to grow faster and be more difficult to treat than lower grade tumors.

 * Cancer came back more frequently in HER2+ tumors (7.4 percent of patients relapsed) and triple negative cancers (12.5 percent), compared to HER2 negative/ER/PR+ cancer (1.3 percent).

 * Although the overall outcome of these small, lymph-node-negative tumors was excellent (overall survival 97.4 percent, disease free survival 95.1 percent), these outcomes were different in the three subgroups studied. The death rate was higher in triple negative breast cancer: there was one death in the 24 patients with triple negative tumors, none in the HER2+ group of 27 women, and one death related to relapse in 219 women with HER2 negative/ER/PR+ cancer.


Although only small numbers of women have the rarer cancer subtypes included in this study, the findings suggest that women with HER2+ and triple negative tumors should receive as much treatment as possible in order to prevent cancer relapse, Dr. Amar says. Researchers found that only 35 percent of women with triple negative cancer were treated with adjuvant chemotherapy (chemotherapy after surgery) despite the higher grade of the tumors. "Chemotherapy may not work as well as we would like in these tumors, but, still, physicians who treat patients with triple negative cancer should be aware of the higher risk of relapse, even if tumors are quite small," she says.


Adjuvant chemotherapy was offered to 28 percent of patients with HER2+ tumors, and only 4 percent received the targeted therapy Herceptin, which has been designed specifically to treat this class of tumors. "Should Herceptin be offered to such small node-negative tumors? There is not enough data currently to answer this question," Dr. Amar says. "But this study definitely highlights the fact that HER2 positive tumors, even if very small, may warrant more aggressive therapy."


Only 3.9 percent of patients with HER2 neg/ER/PR+ cancer were treated with chemotherapy. "So although the rates of adjuvant chemotherapy use were significantly higher in the HER2+ and triple negative subgroups, these groups still showed a higher relapse rate," she says.

The study's senior investigator is Edith A. Perez, M.D., director of Mayo Clinic's Multidisciplinary Breast Clinic in Jacksonville. Other researchers contributing to the study include Ann E. McCullough, M.D.; Xochiquetzal J. Geiger, M.D.; Rebecca B. McNeil, Ph.D; Winston Tan, M.D.; Kyle E. Coppola; Beiyun Chen, M.D.; and Judy C. Boughey, M.D.
Survival Shortened When ER/PR Negative Breast Cancer Spreads to the Brain

SAN ANTONIO — Two studies from Mayo Clinic's site in Jacksonville, Fla., of women whose breast cancer spread to their brain, have found that women whose tumors do not have estrogen or progesterone receptors have the worst overall outcomes. Because of this, these patients should be treated aggressively after an initial diagnosis to help prevent such a metastasis, say the investigators, who presented their findings at the San Antonio Breast Cancer Symposium.


Those cancers include so-called triple negative tumors — cancer that does not exhibit HER2 growth factors or estrogen (ER) or progesterone receptors (PR) — as well as HER2 positive cancers that are also ER/PR negative, say Mayo investigators.


This research is the first to look at differences in brain metastases and survival by different breast cancer subtypes. In one of the studies led by Stephanie Hines, M.D., investigators found that the median survival from diagnosis to death in women with triple negative tumors with brain metastases was 26 months, compared to 49 months in women with other types of breast cancer brain metastasis.


The second study, led by Laura Vallow, M.D., looked only at HER2+ tumors that had spread to the brain, and concluded that median survival from initial diagnosis to death in patients with ER/PR- tumors was only 17.5 months, compared to 55 months for women with ER/PR+ cancer.


"We need to be aware that this kind of cancer is high risk and we should do all that we can to prevent brain metastasis," says Dr. Hines. "For women with triple negative breast cancer, improvements in outcome will likely come when new treatments for this type of cancer are successfully developed."


Targeted therapies are available for cancers that are ER/PR+ or HER2+ before they metastasize to the brain. Herceptin, which treats HER2+ cancer, is theorized to be too large to breach the blood-brain barrier, and patients who have triple negative or HER2+ ER/PR- breast cancer do not have targeted therapies. "What's needed, therefore, are treatments for HER2+ and triple negative tumors that can reach the brain, as well as treatments that are specifically targeted to treat triple negative breast cancer cells," Dr. Hines says.


Metastatic breast cancer accounts for 20 percent to 30 percent of the 170,000 cases of brain metastases diagnosed annually, and as improvements in systemic therapy prolong survival, brain metastasis in breast cancer patients is becoming more evident, says Dr. Vallow. "These results suggest that more aggressive therapy in ER/PR- tumors may be warranted because patients with ER/PR- disease tend to develop brain metastasis even if the cancer has not spread anywhere else, and this metastasis develops sooner and survival is shorter compared to breast cancer that is ER/PR positive," she says.


While the outcome looks worse for HER2+/ER/PR- tumors than for triple negative cancers, findings from the two studies cannot be matched against each other because the studies did not directly compare these two groups of patients against each other. "One compared triple negative cancers against all other subtypes, and the other compared HER2+/ER/PR+ cancers against HER2+/ER/PR- cancers," Dr. Hines says. "We didn't directly compare outcomes from triple negative tumors against HER2+ ER/PR- cancer."


"For now, what we can say is that both the triple negative group and the HER2 + ER/PR- groups appear to have a poor outcome, which is unfortunate," she says.


The studies looked at women treated for breast cancer at Mayo Clinic Jacksonville from 1993 to 2007 (Hines study) or from 1996 to 2006 (Vallow study) whose cancer spread to the brain.


Dr. Hines found in a study of 103 patients that those with triple negative tumors developed systemic and brain metastasis sooner than patients with other types of breast cancer, and had significantly shorter survival overall. Specifically, investigators concluded that time from:

 * Diagnosis to distant metastasis was a median of 15 months in the triple negative group versus 24 months in the rest of the patients.

 * Distant metastasis to brain metastasis was a median of three months for triple negative cancer versus 11 months for other subtypes.

 * Brain metastasis to death, on average, was the same in both groups — seven months — presumably because the tumors, once in the brain, were treated alike, with whole brain radiation, stereotactic radiosurgery, and /or surgery, despite their tumor subtype.

 * Diagnosis to death was a median of 26 months in the triple negative patients versus 49 months in other patients.


Dr. Vallow and her team of researchers looked at data from 83 women whose HER2+ tumors had spread to their brains. They found that:

 * Patients with ER/PR- tumors were more likely to have brain metastasis as the first site of disease progression (73 percent) compared to women with ER/PR+ cancer (27 percent).

 * Time from diagnosis to brain metastasis was a median of 45 months in ER/PR+ tumors compared to 14.5 months in ER/PR- cancer.

 * Time from brain metastasis to death was a median 10 months in women with ER/PR+ tumors compared to 3 months in patients with ER/PR- cancer.

 * Median survival for the ER/PR+ patients was 55 months compared with 17.5 months in patients with ER/PR- cancer.


"This study shows us that the outcome of HER2 patients with brain metastasis tended to be worse for those women with ER/PR negative status, however, because this study was small, more patients need to be studied to confirm this finding," Dr. Vallow says.  The study was funded by the Mayo Clinic.
International research collaboration narrows focus on genetic cause of Kawasaki disease

UC-San Diego investigators say findings may impact treatment of additional diseases


Researchers from Japan’s RIKEN SNP Research Center, collaborating with a team at the University of California, San Diego (UCSD), have discovered a new genetic variation that affects a child’s risk of getting Kawasaki disease (KD), an illness characterized by acute inflammation of the arteries throughout the body. The genetic variation influences immune activation and the response to standard treatment, as well as the risk of developing coronary artery aneurysms – a swelling of the artery that can result in blood clots and heart attack – as a complication of KD.


Lead author, Yoshi Onouchi, M.D., Ph.D., SNP Research Center, RIKEN, Yokohama, Japan, used DNA from hundreds of U.S. children and their parents, collected through the Kawasaki Disease Research Center at Rady Children’s Hospital San Diego (RCHSD), Department of Pediatrics, UCSD School of Medicine.


"This was a wonderful collaboration,” said co-author, Jane Burns, M.D., professor and chief, Division of Allergy, Immunology, and Rheumatology, UCSD Department of Pediatrics. "Dr. Onouchi used our DNA to make this observation. Now we are building on that observation.”


Kawasaki Disease, a pediatric illness characterized by fever and rash, is not a rare illness but it is most prevalent in Japan. In San Diego County, 20 to 30 children per 100,000 children less than five years of age are affected each year. More than 50 new patients are treated annually at RCHSD. The illness is four to five times more common than some more publicly recognized diseases of children such as tuberculosis or bacterial meningitis.


If untreated, KD can lead to lethal coronary artery aneurysms. KD tends to run in families, suggesting that there are genetic components to disease risk. It is also 10 to 20 times more common in Japanese and Japanese American children than in children of European descent.


Researchers identified a region on chromosome 19 linked with the disease. In particular, a series of variants across four genes in the region appeared more frequently in individuals with the disease than those in the healthy control group.


The team focused on one of these genes, ITPKC, which appeared to be the most likely candidate. The gene lies in a signaling pathway that affects the activation of T cells, one arm of the body’s immune response system. ITPKC encodes an enzyme that is part of a signaling pathway with a critical role in T cell activation. The authors showed that one of the risk variants reduces the expression of ITPKC, and that lower levels of ITPKC lead to over-activation of T cells.


"This single gene jumped out as an obvious candidate because it is involved in immune activation, and KD is a disease of immune over-activation,” said Burns. "This was great detective work to decipher the function of this variant.”


Study authors suggest that the association of ITPKC with Kawasaki disease may have immediate clinical implications. Up to 20% of children who have KD are resistant to the standard treatment with intravenous immunoglobulin. This therapy is more likely to fail in individuals with the ITPKC risk variant. If these individuals could be identified with a genetic test, they could be offered alternative, more intensive therapies.


Further studies will identify additional sites of genetic variation and may capture enough of the genetic influence that a diagnostic test can be devised to identify children at increased risk. These children with KD would be candidates for more aggressive therapy.


"A significant number of KD patients suffer irreversible coronary artery damage, which can lead to heart attack, heart failure, or require transplant,” noted Burns. "Our goal at RCHSD is to create a genetic test for KD patients that will indicate whether the patient is at increased risk. If that’s the case, we can use additional treatments and potentially reduce future complications.”


In addition, the finding may have implications for understanding the genetic thermostat that regulates the intensity of a person’s immune response to inflammation. Investigators are now looking at what impact this genetic variation might have on initiating other inflammatory conditions, such as atherosclerosis and myocarditis, an inflammation of the heart muscle often caused by a viral infection.

The Kawasaki Disease Research Program is a joint collaboration between the Departments of Pediatrics and Sociology at University of California, San Diego (UCSD), the Climate Center at Scripps Institution of Oceanography, and Rady Children’s Hospital San Diego. The Program was created to help foster excellence in care for patients with Kawasaki Disease (KD) and to support clinical, laboratory, and epidemiologic investigation into the etiology, pathophysiology, and natural history of the disease. The program brings together investigators from more than 15 countries with diverse research interests and expertise to work together to further our understanding of this enigmatic disease.

Kawasaki Disease is often accompanied by the following symptoms: high fever and irritability; rash; swelling and redness of the hands and feet; bloodshot eyes; red mouth, lips, and throat; and swollen lymph nodes in the neck. It affects children almost exclusively; most patients are under 5 years of age. For reasons still unknown, males acquire the illness almost twice as often as females.
