Infusion with reconstituted HDL may have some benefit for atherosclerosis


Preliminary research suggests that use of reconstituted HDL may have some benefit in coronary atherosclerosis, according to a JAMA study published online March 26. The study is being released early to coincide with its presentation at the American College of Cardiology's annual conference.


There is a strong inverse association between high-density lipoprotein (HDL) cholesterol (the "good" cholesterol) and risk of coronary atherosclerotic disease, according to background information in the article. Preliminary data have suggested that HDL infusions can reverse atherosclerosis (the progressive thickening and hardening of the arterial walls as a result of fat deposits on their inner lining).


Jean-Claude Tardif, M.D., of the Montreal Heart Institute, University of Montreal, and colleagues with the Effect of rHDL on Atherosclerosis-Safety and Efficacy (ERASE) study assessed the effects of infusion with a reconstituted HDL, CSL-111, on coronary atherosclerosis. CSL-111 consists of apolipoprotein A-I from human plasma combined with soybean phosphatidylcholine (a type of lipid molecule; the combination product) that chemically and biologically resembles HDL. Between July 2005 and October 2006, intravascular ultrasound (IVUS) and quantitative coronary angiography were performed on 183 patients to assess coronary atheroma (plaque deposit) at baseline and 2 to 3 weeks after the last study infusion. Sixty patients were randomly assigned to receive four weekly infusions of placebo (saline), 111 to receive 40 mg/kg of reconstituted HDL (CSL-111); and 12 to receive 80 mg/kg of CSL-111. This highest dosage was discontinued early because of indications it caused a certain elevation in liver function tests, suggesting possible harmful liver effects.


"This study showed differences in coronary atheroma volume after 4 weekly infusions of CSL-111 or placebo (-3.4 percent vs. -1.6 percent, -5.3 mm³ vs. -2.3 mm³, respectively), but the differences between these groups were not statistically significant. However, CSL-111 may nevertheless potentially induce some favorable vascular effects as seen in the significant reductions of atheroma volume of 3.4 percent or 5.3 mm³ with active infusions in the analysis comparing follow-up to baseline values. Although the latter finding is not significantly different when compared with placebo and is only suggestive of a possible favorable treatment effect, both the plaque characterization indexes on IVUS and coronary score on quantitative coronary angiography revealed statistically significant differences between CSL-111 and placebo groups that support this analysis," the authors write.


Whether these findings will translate into clinical benefits to patients is not known. "Elevation of HDL remains a valid target in vascular disease and further clinical evaluation of HDL infusions with CSL-111 with longer follow-up appears warranted," the researchers conclude.

JAMA. 2007;297:(doi:10.1001/jama.297.15.jpc70004). Available pre-embargo to the media at www.jamamedia.org.)

Editor's Note: Funding for this study was provided by CSL Ltd, Parkville, Victoria, Australia. Please see the article for additional information, including other authors, author contributions and affiliations, financial disclosures, funding and support, etc.
Drug that mimics 'good' cholesterol has mixed effect on coronary atherosclerosis

New Orleans, La. (March 26, 2007) -- Patients with acute coronary syndromes (ACS), such as heart attack and recent-onset chest pain, remain at considerable risk of experiencing further serious cardiovascular problems despite improvements in care. HDL ("good" cholesterol) has properties that may protect these patients from further complications by reducing plaque in their coronary arteries.


The results of a study presented today at the American College of Cardiology’s 56th Annual Scientific Session showed that CSL-111, a drug that mimics HDL, did not significantly reduce plaque in coronary arteries in patients with a recent episode of ACS. However, patients taking the drug showed improvement in two indexes that assess changes in the blood vessels. ACC.07 is the premier cardiovascular medical meeting, bringing together cardiologists to further breakthroughs in cardiovascular medicine. The study will be simultaneously published in the Journal of the American Medical Association (JAMA) and will appear in the March 28 print issue.


The Effect of Reconstituted High-Density Lipoprotein on Atherosclerosis – Safety and Efficacy trial, also known as ERASE, was coordinated by the Montreal Heart Institute with 17 sites throughout Canada. In this randomized, blinded clinical trial, 183 patients suffering an ACS event within the previous two weeks received up to four weekly infusions of placebo (n=60), 40 mg/kg (n=111) or 80 mg/kg (n=12) of CSL-111. The higher dosage of CSL-111 was discontinued early because of liver function test abnormalities. Assessment of coronary arteries was performed using intravenous ultrasound (IVUS) at baseline and at two to three weeks after the study infusions. IVUS is a technique in which a tiny ultrasound probe is inserted into the coronary arteries, providing a precise and reproducible method for determining the change in plaque, or atheroma, during treatment. Quantitative coronary angiography also was used to assess changes in the blood vessels.


A total of 145 patients had evaluable, serial IVUS examinations. The difference in reduction in coronary atheroma volume after four weekly infusions of CSL-111 or placebo (-3.4% versus -1.6% respectively) was not significantly different. However, when compared to baseline, the results for patients infused with CSL-111 were statistically significant (p<0.0001).


The plaque characterization indexes on IVUS and coronary score on quantitative coronary angiography were significantly different between the CSL-111 and placebo groups (p=0.01 and 0.03 respectively), suggesting a beneficial effect of CSL-111 on atherosclerosis.


"Short-term infusions of CSL-111 resulted in no significant reduction in change in atheroma volume compared with placebo, but did result in statistically significant improvement in the plaque characterization index and atherosclerosis score on quantitative coronary angiography" said Jean-Claude Tardif, M.D., of the Montreal Heart Institute and lead author of the study. "Elevation of HDL remains a valid target in atherosclerosis and further evaluation of the effects of HDL infusions with CSL-111 on clinical outcomes is warranted."


Dr. Tardif will present the results of "Effect of Reconstituted High-Density Lipoprotein on Atherosclerosis: Safety and Efficacy (The ERASE Trial)" on Monday, March 26 at 9:15 a.m. in Hall A.
Long-term aspirin use associated with reduced risk of dying in women


Women who take low to moderate doses of aspirin have a reduced risk of death from any cause, and especially heart disease–related deaths, according to a report in the March 26 issue of Archives of Internal Medicine, one of the JAMA/Archives journals.


Some studies have provided evidence that aspirin may reduce the risk of heart disease and some types of cancer, the two leading causes of death in U.S. women, according to background information in the article. However, it is unclear whether aspirin reduces the risk of death overall for women.


Andrew T. Chan, M.D., M.P.H., Massachusetts General Hospital and Harvard Medical School, Boston, and colleagues examined the association between aspirin use and death in 79,439 women enrolled in the Nurses’ Health Study, a large group of female nurses who have been followed since 1976. Beginning in 1980 and again every two years through 2004, the women were asked if they used aspirin regularly and if so, how many tablets they typically took per week. At the beginning of the study, the women had no history of cardiovascular disease or cancer.


A total of 45,305 women did not use aspirin; 29,132 took low to moderate doses (one to 14 standard 325-milligram tablets of aspirin per week); and 5,002 took more than 14 tablets per week. By June 1, 2004, 9,477 of the women had died, 1,991 of heart disease and 4,469 of cancer. Women who reported using aspirin currently had a 25 percent lower risk of death from any cause than women who never used aspirin regularly. The association was stronger for death from cardiovascular disease (women who used aspirin had a 38 percent lower risk) than for death from cancer (women who used aspirin had a 12 percent lower risk).


"Use of aspirin for one to five years was associated with significant reductions in cardiovascular mortality," the authors write. "In contrast, a significant reduction in risk of cancer deaths was not observed until after 10 years of aspirin use. The benefit associated with aspirin was confined to low and moderate doses and was significantly greater in older participants and those with more cardiac risk factors."


There are several mechanisms by which aspirin could reduce the risk of death, the authors note. "Aspirin therapy may influence cardiovascular disease and cancer through its effect on common pathogenic pathways such as inflammation, insulin resistance, oxidative stress [damage to the cells caused by oxygen exposure] and cyclooxygenase (COX) enzyme activity," also linked to inflammation, they write.


Because the study looked at women who made the decision themselves whether or not to take aspirin, as opposed to a clinical trial where women are randomly assigned to aspirin or a placebo, the results do not suggest that all women should take aspirin. "Nevertheless, these data support a need for continued investigation of the use of aspirin for chronic disease prevention," the authors conclude.

(Arch Intern Med. 2007;167:562-572. Available pre-embargo to the media at www.jamamedia.org.)

Editor’s Note: This study was supported by grants from the National Institutes of Health. Dr. Chan is the recipient of a career development award from the National Cancer Institute, an American Gastroenterological Association/Foundation for Digestive Health and Nutrition Research Scholar Award, and a GlaxoSmithKline Institute for Digestive Health Research Award. Please see the article for additional information, including other authors, author contributions and affiliations, financial disclosures, funding and support, etc.

Editorial: Sorting Through the Evidence About Aspirin’s Benefits for Women


These findings differ from the results of other studies regarding the benefits of aspirin use in healthy women, leaving confusion about aspirin’s role, writes John A. Baron, M.D., Dartmouth Medical School, Lebanon, N.H., in an accompanying editorial.


Dr. Baron points out that in the Women’s Health Study, researchers followed almost 40,000 women for 11 years and did not find any reduced risk of cardiovascular or other death associated with aspirin therapy, in contrast to the dramatic risk reduction seen in the Nurses’ Health Study. "Is aspirin really that good or is there some other explanation for the findings that differ so much from those of the WHS and other primary prevention trials?" he writes.


"The difference between the NHS and the aggregated data from the WHS and other trials is too large to be explained by potential weaknesses in the randomized studies," Dr. Baron writes. "At the same time, one has to consider that the observational NHS may not have been able to deal with the differences between aspirin users and non-users."


"Therefore, these new findings by Chan et al cannot overcome the accumulated evidence that aspirin is not particularly effective for the primary prevention of death from cardiovascular disease in women," he concludes.

(Arch Intern Med. 2007;167:535-536. Available pre-embargo to the media at www.jamamedia.org.)

Editor’s Note: Please see the article for additional information, including author contributions and affiliations, financial disclosures, funding and support, etc.
Researchers figure out what makes a simple biological clock tick


An interdisciplinary team of researchers at Vanderbilt University has analyzed the simplest known biological clock and figured out what makes it tick. The results of their analysis are published in the March 27 issue of the journal Public Library of Science Biology.


Biological clocks are microscopic pacemakers. They are found in everything from pond scum to human beings and appear to help organize a dizzying array of biochemical processes. A traveler experiences jet lag when his or her internal clock becomes out of synch with the environment. Seasonal Affective Disorder, some types of depression, sleep disorders and problems adjusting to changes in work cycles all can occur when an individual's biological clock acts up. Recent studies have even found links between these molecular timepieces and cancer.
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In 2005, a group of Japanese researchers surprised the scientific community by showing that the three proteins which make up the biological clock in blue green algae will establish a 24-hour cycle on their own when placed in a test tube with adenosine triphosphate (ATP), the chemical that powers biological reactions.


"That was a big surprise," says Carl Johnson, the professor of biological sciences who headed the new study. "We all thought the system was much more complicated and required feedback from the cell’s genetic machinery in order to work."


The announcement prompted Johnson, who had been working along similar lines, to assemble an interdisciplinary team to figure out how these three proteins can establish and maintain a steady, 24-hour cycle. He and his long-time collaborator, Professor of Biochemistry Martin Egli, recruited a group of researchers who are experts in electron microscopy – Associate Professor Phoebe Stewart and Research Fellow Dewight Williams – and biophysics – Professor Hassane Mchaourab – all from the Department of Molecular Physiology. Biomathematician Mark Byrne, a research fellow in pharmacology, rounded out the group. 
This illustration of KaiC shows the sites where ATP molecules (shown in green) attach and the location of the phosphorylation sites (shown in red).


Although the biological clock consists of only three basic parts – proteins that have been labeled KaiA, KaiB and KaiC – when they began analyzing what was taking place in the test tube they discovered a lot more was going on than they had imagined.


"The coolest part is that a simple biological machine can do such an astounding thing as keeping time," says Williams. "It is the most fascinating biological puzzle that I have come across in my career so far."


The basic question that the researchers set out to understand is how these molecules, which are undergoing reactions at a second-by-second and minute-by-minute frequency, can sustain a 24-hour cycle.


The largest cog in the bioclock is the protein KaiC. It is a large, barrel-shaped molecule assembled from six identical components. The diurnal cycle takes the form of the regular increase and decrease in the number of phosphate groups attached to the KaiC molecules. The attachment and detachment of phosphate groups – a process called phosphorylation and dephosphorylation – is a common method of protein regulation. When KaiC is phosphorylated it interacts in different ways with other proteins in the cell than it does when it is dephosphorylated. That allows the bioclock to turn various cellular processes on and off.


Based on previous research, Johnson and his colleagues had some insight into the role of the two smaller proteins. They knew that when KaiA binds to KaiC the phosphorylation rate increases, either by making it easier for phosphate groups to bind to the hexamer or making it more difficult for them to break away. KaiB, by contrast, doesn’t bind to KaiC until it is highly phosphorylated. But, when it does, KaiB counteracts the influence of KaiA.


At the outset, the researchers envisioned a relatively straightforward process: KaiA would bind with KaiC and phosphorylation would gradually increase for 12 hours. Then something would trigger KaiB to begin bonding with these complexes and the phosphorylation would gradually decrease for 12 hours. However, Johnson and Egli’s efforts to purify and crystallize the KaiAC and KaiABC complexes so they could determine their structure using X-ray crystallography repeatedly failed.


It wasn’t until they began putting the mixture under the transmission electron microscope that they realized the reason for this failure. "It turns out that the complexes do not form one static structure, which is why we could not crystallize them," says Stewart. "It doesn’t go from complex one to complex two three hours later and then three hours later to the next complex. Instead, you have mixtures of all different complexes at all time points, just in different ratios." The researchers divided the 24-hour cycle into seven equal phases: Starting at the lowest level of KaiC phosphorylation, in phases Up1 and Up2 the phosphorylation level increases until it reaches a peak level. Following this "P" phase, the hexamers begin dephosphorylating through phases Down1, Down2 and Down3, reaching its lowest level in the "T" phase (T for trough) and then it starts over.


The analysis also found that, in addition to KaiA, KaiB and KaiC, the test tube also contained large amounts of the three smaller molecules, called monomers, that are the basic building blocks for the bioclock proteins. KaiC is a hexamer that is made up of six monomers. KaiA is a dimer that is made up of two monomers. And KaiB is a tetramer that is made up of four monomers. At the same time that the three proteins are combining into complexes and breaking up again, KaiC is also breaking apart into monomers and then recombining.


While this provided a valuable new insight into the process, it did not explain what was actually going on. To help decipher the dynamics of this system, they turned to Byrne. "The task I was given by Carl was to figure out how this system of three proteins, when combined with ATP, can produce a 24-hour oscillation," says the biomathematician. "What we’ve come up with is our ‘best guess’ model for how the system works."


According to Byrne’s model, the key to the system’s stability is the role played by the exchange of monomers by KaiC hexamers. "The 24-hour cycle is the variation in the average phosphorylation level of the hexamers. To produce sustained rhythms in the system, you must have some way to synchronize the phosphorylation levels of individual hexamers," he says. The fact that the hexamers are exchanging monomers at a substantially faster rate than the process of phosphorylation and dephosphorylation keeps phosphorylation levels evenly distributed throughout the KaiC population. "If the population becomes asynchronous – that is, if some hexamers phosphorylate and dephosphorylate out of synch with the others – then the hexamers will start oscillating out of phase with each other and you will lose the rhythm."


The model successfully explains why a specific proportion of the three proteins is needed to establish the 24-hour rhythm, how temperature can reset the system and the general characteristics of the bioclock system. However, there is a great deal more to learn.


"This paper is our first step toward visualizing what is happening during the 24-hour cycle," says Stewart. "The next level of understanding will be how the proteins work together as a nanomachine to carry out their job."


Then, too, the researchers realize the way that bioclock systems work in living cells is substantially more complex than what takes place in a test tube. For one thing, there will be additional levels of regulation, such as control of the synthesis of the bioclock protein monomers, that influence their operation.

NOTE: A multimedia version of this story is available on Exploration, Vanderbilt’s online research magazine, at http://www.vanderbilt.edu/exploration/stories/bioclocktick.html
Severe dengue infections may go unrecognized in international travelers


Severe cases of a common travelers' infection may not be recognized if doctors rely on the World Health Organization's (WHO) guidelines for identifying it, according to a new study published in the April 15 issue of The Journal of Infectious Diseases, now available online.


Dengue is the most important emerging disease among international travelers, with a 30-fold increase in incidence over the past 50 years worldwide. Like malaria, dengue is transmitted to humans by mosquitoes.


Most cases are mild. Symptoms include fever, rash, headache, pain behind the eyes, and muscle and joint pain. According to the WHO, dengue hemorrhagic fever (DHF) is characterized by fever, low platelet count, clinical evidence of leaking capillaries, and spontaneous bleeding or fragile blood vessels. The most serious cases can lead to shock and death. There is no cure for dengue infection, but management of the disease's effects can prevent the worst outcomes.


The study, conducted by Ole Wichmann, MD, MCTM, DTM&H, at the Robert Koch Institute in Berlin, Germany, and colleagues throughout Europe, collected data through the European Network on Surveillance of Imported Diseases at 14 sites in 8 European countries.


Out of more than 200 patients treated for dengue infection at these sites over two years, less than 1 percent fit all four criteria necessary to meet the WHO definition of DHF. However, 11 percent had at least one manifestation of severe dengue disease, and a total of 23 percent required hospitalization due to dengue-related symptoms.


"Dengue exists more as a continuous spectrum," Dr. Wichmann said. "Severe disease can be present in patients who do not fulfill all four DHF criteria."


"The term 'dengue hemorrhagic fever' puts undue emphasis on bleeding," he added, noting that plasma leakage and shock can occur without it. "Clinicians who mainly focus on bleeding...may miss the most important conditions that require hospitalization and treatment."


Their findings also showed that travelers who acquire a second dengue infection are more at risk for severe cases of dengue, although some patients had severe symptoms when infected during their first trip to a dengue-endemic country.


It is becoming more and more crucial that health care providers understand the clinical spectrum of dengue and its diagnosis. "Given the increase in business travel and other travel, and the global spread of dengue fever, these findings have important implications for the future burden of severe imported dengue infections," Wichmann said. "It will also be of great interest to business and leisure travelers, and expatriates, who have experienced one dengue infection and are concerned about this risk of returning to a dengue endemic area."


As a next step to their study Wichmann highlighted the need for more inquiry into a clinical definition of dengue. "In order to perform more uniform surveillance and research, including vaccine trials, studies are urgently needed to establish new and more robust definitions for severe dengue."
Rabies treatment team urges veterinary schools to scientifically define the Milwaukee protocol


The appeal, by Rodney Willoughby, M.D., associate professor of pediatrics, appears in the April 2007 issue of Scientific American. In it he chronicles the scientific rationale behind the survival of a 15-year-old Wisconsin girl, Jeanna Giese, in 2004 and the six subsequent attempts made elsewhere to replicate the treatment, now dubbed the Milwaukee protocol.


"Our novel treatment has stirred controversy among medical specialists; some claim that Jeanna's cure was a fluke," says Dr. Willoughby. "Although the few attempts to replicate the treatment have not saved the lives of any other rabies patients, I fervently hope that we are on the right track. At the very least, researchers should initiate animal studies that parallel treatments in humans to determine which of the elements in our protocol can help defeat rabies."


Promising new research by Dr. Willoughby and faculty colleague Jeanette Vasquez-Vivar, Ph.D., along with Atlanta researchers, Dr. Keith Hyland at Horizon Molecular Medicine and Dr. Charles Rupprecht at the Centers for Disease Control and Prevention, offers new hope for a cure of this heretofore 100 percent fatal disease.


The researchers have discovered a deficiency of a vitamin-like molecule in rabies patients. The molecule, biopterin, can be supplemented and promises to make rabies even more treatable than it was when Jeanna survived.


According to Dr. Willoughby, of the six attempts by others to replicate the treatment, only two closely followed the protocol, and these two children survived twice as long as the average for rabies patients in the U.S. Although they ultimately died from complications of the disease or their care, both were clearing rabies virus from their bodies when they died.


"The sense is that we're very close to a second survivor," he says. "What is needed most is an animal model of rabies. Meanwhile, treatment of human rabies in medical intensive care units continues haphazardly, without scientific input."


Vaccines against the rabies virus can prevent development of the illness after a bite by an infected animal. But, until recently, doctors could hold out no hope for patients who failed to get immunized soon after being bitten. Once the symptoms of rabies appeared -normally within two months of the bite- death was inevitable, in a week or less.


Having pushed survival with human rabies from one week (untreated) to almost four weeks with the Milwaukee protocol, virtually nothing is known about how the body responds that far out. The problem, according to Dr. Willoughby, is that animal studies will also require intensive care of animals for a week or more. The researchers hope to find these answers by treating rabid animals in veterinary intensive care units.


Rabies is one of the oldest and most feared diseases. It attacks the brain, causing agitation, terror and convulsions. Victims suffer painful throat spasms when they try to drink or eat. Paralysis follows, yet people infected with rabies are intermittently alert until near death and can communicate their fear and suffering to family and caregivers.

-------------------


Postscript

The survivor, Jeanna Giese, is now a high school senior who will graduate with her class. She has also received her driver's license, plans to attend college in the Fall and is a member of the state-champion high school robotics team. In April, the team is scheduled to compete in the national championships in Atlanta, home to the Centers for Disease Control and Prevention laboratory that has supported most attempts to repeat the Milwaukee protocol in North America.
Light-based probe 'sees' early cancers in first tests on human tissue

DURHAM, N.C. -- In its first laboratory tests on human tissue, a light-based probe built by researchers at Duke University's Pratt School of Engineering almost instantly detected the earliest signs of cancer in cells that line internal organs.


If the preliminary success of the "optical biopsy" is confirmed through clinical trials, such a device could ultimately provide a particular advantage for early diagnosis, treatment and prevention of many types of cancer, according to the researchers. The vast majority of cancers start in the body's epithelial cells, which line the mucous membranes in the lungs, esophagus and gut.


"About 85 percent of all cancers start in the epithelium. It may be, for example, brain cancer that causes a patient's death, but that cancer might have originated in the colon or other site of epithelial tissue," said Adam Wax, professor of biomedical engineering. "Being able to detect pre-cancer in epithelial tissues would therefore help prevent all types of cancer by catching it early, before it has a chance to develop further or spread."


In some instances, the technique, known as "fa/LCI" (frequency-domain angle-resolved low coherence interferometry), might ultimately enable doctors and their patients to avoid removal of tissue for biopsy, Wax said. In other instances, he added, fa/LCI could help physicians pinpoint suspicious cells during a traditional biopsy procedure, making it less likely for a cancerous lesion to escape detection.


Wax and his former graduate student John Pyhtila reported in the March 2007 issue of Gastrointestinal Endoscopy that their fiber-optic device reliably differentiated between healthy and precancerous digestive tissue taken from the stomach and esophagus of three patients known to have a precancerous form of a condition called Barrett's esophagus. In less than a second, their fa/LCI-enhanced version of an endoscope, instruments used to visualize internal organs, provided the clinical information required for diagnosis.


The work was supported by the National Cancer Institute and the National Science Foundation.


"Our initial study is very promising," Wax said of the findings. "We looked at tissue removed from just a handful of patients and were able to get 100 percent sensitivity. We could detect pre-cancer in the esophagus and distinguish it from normal tissue like you would find in the stomach."


The fa/LCI device detects irregularities in the nucleus, or central component, of cells, through changes in the way laser light scatters. "The size and shape of cell nuclei are powerful indicators of this precancerous condition called dysplasia, which literally means 'bad growth'," Wax said. "Typically, nuclei are a fairly consistent size. However, when you go down the road toward cancer, you get irregular and enlarged cell nuclei.


"Our device lets us measure those changes with much better accuracy than any imaging technique," Wax said.


His team plans to begin a small clinical trial of the advanced endoscope in collaboration with researchers at Duke University Medical Center. The team also is conducting animal studies to test the feasibility of incorporating fa/LCI into instruments for examining the colon, lung and other organs. Based on a study in hamsters, Wax and Duke postdoctoral researcher Kevin Chalut reported in the February 2007 issue of Cancer Epidemiology Biomarkers & Prevention that the technique might also be used in the identification of early lung cancer.


Wax said he and his colleagues have launched a company, called Oncoscope, to pursue the commercial development of fa/LCI devices. If all goes well, a new and improved endoscope might be ready for the clinic in three to five years, he said.

--------------------------

Links

Adam Wax - http://www.bme.duke.edu/faculty/wax/index.php

Cancer Epidemiology Biomarkers & Prevention -http://cebp.aacrjournals.org/cgi/content/abstract/16/2/223

An audio question-and-answer session with Professor Wax is available at http://www.pratt.duke.edu/news/?id=889
Nanoparticles can track cells deep within living organisms


To the delight of researchers at Washington University School of Medicine in St. Louis, living cells gobbled up fluorine-laced nanoparticles without needing any coaxing. Then, because of the unusual meal, the cells were easily located with MRI scanning after being injected into mice.


Developed in the laboratories of Samuel A. Wickline, M.D., and Gregory Lanza, M.D., Ph.D., the nanoparticles could soon allow researchers and physicians to directly track cells used in medical treatments using unique signatures from the ingested nanoparticle beacons.


In an article that will appear in the June issue of the FASEB Journal, lead author Kathryn C. Partlow, a doctoral student in Wickline's lab, describes using perfluorocarbon nanoparticles to label endothelial progenitor cells taken from human umbilical cord blood. Such cells can be primed to help build new blood vessels when injected into the body. The researchers believe nanoparticle-labeled stem cells like these could prove useful for monitoring tumors and diagnosing and treating cardiovascular problems.


The nanoparticles contain a fluorine-based compound that can be detected by MRI scanners. Fluorine is most commonly known for being an element included in fluoride toothpastes. Wickline, who heads the Siteman Center of Cancer Nanotechnology Excellence, says this technology offers significant advantages over other cell-labeling technologies under development.


"We can tune an MRI scanner to the specific frequency of the fluorine compound in the nanoparticles, and only the nanoparticle-containing cells will be visible in the scan," he says. "That eliminates any background signal, which often interferes with medical imaging. Moreover, the lack of interference means we can measure very low amounts of the labeled cells and closely estimate their number by the brightness of the image."


The researchers believe that nanoparticle-labeled adult stem cells could be used to evaluate tumors. Under an MRI scan, the presence of the labeled cells would reveal that the tumor was adding new blood vessels and therefore aggressively growing.


Adult stem cells are also under investigation in therapies that enhance new blood vessel growth to improve the blood supply to diabetic patients' limbs or to repair blood vessels after a heart attack or bypass surgery. Tracking nanoparticle-labeled cells used in such treatments by MRI imaging would allow physicians to monitor the treatment's success or failure.


The nanoparticles — called "nano" because they measure only about 200 nanometers across, or 500 times smaller than the width of a human hair — are made up largely of perfluorocarbon, a safe compound used in artificial blood. The fluorine atoms in the particles can be detected by tuning an MRI scanner to the unique signal frequency emitted by the perfluorocarbon compound used.


Since several perfluorocarbon compounds are available, different types of cells potentially could be labeled with different compounds, injected and then detected separately by tuning the MRI scanner to each one's individual frequency, says Wickline.


That makes the labeled cells potentially useful for vascular research as well. "Many kinds of cells are involved in the formation of new blood vessels," Partlow says. "Because we can create a separate MRI signature for different cells with these various types of unique nanoparticles, we could use them to better understand each cell type's role."


The nanoparticles are very compatible with living cells, according to the research findings. "The cells just take these particles in naturally — no special sauces have to be added to make them tasty to these cells," says Wickline, also professor of medicine, of physics and of biomedical engineering and a Washington University heart specialist at Barnes-Jewish Hospital. "And then the cells just go about their business and do what they're supposed to do by homing in on targeted regions of the body."


Laboratory tests showed that the cells retained their usual surface markers and that they were still functional after the labeling process. The labeled cells were shown to migrate to and incorporate into blood vessels forming around tumors in mice.


The researchers believe the cells could soon be used in clinical settings. "Kathy and colleagues showed that we can scan for these cells at the same MRI field strength we are using in medical imaging," Wickline says. "Although we reported the first use of perfluorocarbon molecular imaging for detection of certain pathologies a few years ago, no one would have predicted that you could get enough signal from such small quantities of perfluorocarbons in labeled stem cells to actually see them. I think we've dispelled that notion, and the fluorine imaging approach already is becoming more popular for molecular imaging of various cell and tissue types."


Next the research group will evaluate how nanoparticle-labeled cells function in living organisms. "We'll track injected cells in real time and see where they accumulate and how long they live," Partlow says. "Then we'll go on to investigate how they work in therapeutic applications."
Marmosets may carry their sibling's sex cells

* 22:00 26 March 2007

* NewScientist.com news service
* Rowan Hooper

If your testes or ovaries contained the sperm or eggs of another individual, how would you feel about reproducing? This extraordinary situation is experienced by marmosets, which have now been discovered to exhibit "germ line chimerism". It is a condition in which some of the sperm or eggs in their gonads come from another individual, and so do not contain their own DNA.


Marmosets (Callithrix kuhlii) are unusual in that most pregnancies result in non-identical twins, and a high proportion of those result in chimerism. Genetic analysis of these twins shows that all tissues - including skin, hair, brain, lung and muscle - may contain cells derived from the sibling twin.


It happens because in marmosets the placentas of the twin fetuses fuse early in development, and blood stem cells pass between the two siblings, before "settling" and growing in various locations.


Corinna Ross and colleagues at the University of Nebraska in Lincoln, US, have now discovered that the embryonic stem cells are also transferred in-utero, and can settle in the sibling's reproductive organs. When such a chimeric marmoset then mates as an adult, its offspring may not be its own, genetically speaking. The offspring could carry the genes of its apparent uncle, rather than its apparent father, for example.


Ross's team found that in five out of 15 family lines they analysed using genetic markers, individuals had actually passed on their sibling's genes to their offspring.

Social insects

[image: image2.png]



In an evolutionary sense, Ross says, chimerism may promote the system of social care by increasing relatedness between fraternal twins just as the increased relatedness in social insects such as ants and bees is thought to underpin their social system.


Normally, full brothers and sisters share 50% of their genes. But chimeric siblings are more closely related, since some of their cells contain the full DNA of their sibling. "In many ways the marmoset social system appears similar to that of social insects, which have very complex relatedness patterns," Ross says.


Gavin Dawe, who works on stem cells and brain repair at the National University of Singapore, says it is remarkable that chimerism seems to determine the parental effort of the mother and father. Some kinds of chimerism do occur in humans, he notes, but germ line chimerism in humans usually leads to sterility.


"However," Dawes says, "twins that 'vanish' in utero may not be that uncommon. Even if we do not have a living twin we may be carrying chimeric cells from our 'vanished' twin." 
A male marmoset provides parental care for infant twins (Image: Jeffrey Fite)

David Haig, who works on intragenomic conflict at Harvard University in Cambridge, Massachusetts, US, says marmosets provide an interesting system in which to study conflict within an individual. "If the germ line is chimeric you could get sperm competition within the ejaculate of a single male."


Journal reference: Proceedings of the National Academy of Sciences (DOI: 10.1073/pnas.0607426104)

China and US at highest risk of damage from asteroids

* 14:01 27 March 2007

* NewScientist.com news service
* David Shiga
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China and the US are the countries most vulnerable to damage from future asteroid impacts, according to preliminary new research. Sweden also ranks surprisingly high in this first attempt at quantifying the risks of impact effects, such as tsunamis, on individual nations.


Scientists have been able to simulate the propagation of tsunamis, earthquakes, and debris from virtual asteroid impacts for years. But previously, there has been no software to quantify the human toll on particular countries. 
Simulations show the asteroid impact locations that would produce the most casualties in red. The Pacific coast of Asia is a particularly deadly place for an asteroid to strike because of tsunamis, while a direct strike on some densely populated inland areas could also cause a heavy toll (Illustration: Nick Bailey et al/University of Southampton)

Now, researchers have combined impact effects with data on population density and infrastructure location in a computer model to produce the first global ranking of countries based on their vulnerability to impact damage.


Nick Bailey of the University of Southampton, UK, led the development of the new software. The team used the model to simulate thousands of impacts at points all over the Earth, building up statistics on which countries tended to be the worst affected the most often.


They considered a range of impact energies corresponding to asteroids between 100 and 500 metres across, striking with typical solar system speeds of about 20 kilometres per second.

Earth at night


The team focused on smaller asteroids because they hit the Earth more frequently. An asteroid a few hundred metres across hits the planet about once every 10,000 years, on average, while those larger than 1 kilometre hit only every 100,000 years or so. Small asteroids are also harder to spot. "We're more likely to be hit by one without much warning," Bailey told New Scientist.
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Using maps of population density, the researchers charted the places likely to suffer the most casualties. As might be expected, countries with large coastal populations turned out to be most vulnerable, with China, Indonesia, India, Japan and the US in the top five spots. 

Determining the economic damage to different countries was more difficult. The researchers made this part of their assessment based on estimates of the amount of infrastructure located in different parts of the world.
The worst places for an asteroid to strike in terms of infrastructure damage are shown here in red, with the north Atlantic appearing prominently (Illustration: Nick Bailey et al/University of Southampton)


Using images of the Earth from space showing the distribution of light from artificial sources, they assumed the brighter places were more built up. Then they simulated the propagation of tsunamis, earthquakes and debris from a wide variety of impact locations to rank countries on the vulnerability of their infrastructure.


The US faced the worst potential losses, perhaps not surprisingly, since it has a lot of infrastructure on coastlines facing two different oceans. China was second, followed by Sweden, Canada, and Japan.

Smaller impacts


Sweden’s third highest rank is somewhat of a surprise. Bailey notes that its well developed infrastructure is more vulnerable to tsunamis than that of other European countries like Germany, since it has a long coastline.


The researchers also produced maps showing the worst possible places on Earth for an impact to occur. The Pacific coast of Asia shows up as an especially bad place in terms of producing casualties. Impacts in the north Atlantic Ocean, which can send tsunamis to both Europe and North America, tend to produce particularly high infrastructure losses.


The biggest source of uncertainty for the results is the possibility that a single incoming asteroid might not make it to the ground intact, fragmenting in the atmosphere instead to produce multiple, smaller impacts – a scenario not considered in the model, Bailey says.


Clark Chapman of the Southwest Research Institute in Boulder, Colorado, says more research along these lines is needed to better understand the nature of the asteroid hazard. "We need to understand the potential risks on a country-by-country basis, since individual countries may have different vulnerabilities to this hazard as well as different capabilities to deal with it," he told New Scientist.
Soft splint instantly heat-welds to hold broken limbs
* 14:57 27 March 2007

* NewScientist.com news service
* Tom Simonite
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A portable plastic splint that heat-welds itself around broken limbs is being developed to aid skiers and others who take part in extreme sports.


To apply the splint, strips of tough but flexible plastic bandage are wrapped tightly around a broken limb and attached to one another using Velcro. Once the strips have been applied, a solution of sodium citrate gel is poured onto the splint.


This triggers a chemical reaction with metal strips embedded in the bandage, which the makes the solution rapidly crystallise to form a solid. The same process generates heat, providing warmth to the injured limb.


"This is the same reaction that is used in hand warmers," explains Paul Chamberlain, an industrial designer at Sheffield Hallam University in the UK. "It sets hard in around 5 minutes and heat-welds the plastic bandages together." 
Applying a gel to the Velcro-edged plastic bandage produces heat that welds the cast together and keeps the limb warm (Image: Paul Chamberlain)
Snow sports


The splint was designed by two of Chamberlain's students, Ching-Sui Kao and Geremi Durand, and Maxime Ducloux from the Institut Superieur de Plasturgie d'Alencon (ISPA) in Alencon, France. Prototypes are currently in production at ISPA.


The splint is primarily targeted at those who take part in snow sports, Chamberlain told New Scientist. Around 450,000 people are injured each year, he says, most of whom suffer broken bones. "Rescuers can usually reach these people, but providing warmth and support quickly is important, particularly if there is a long wait," he says.


The splint can be easily carried by skiers or snowboarders in a rucksack and, in the event of an accident, as many strips as needed can be used to cover and protect an injury. After rescue, the splint can be cut away by doctors.


Earlier in March, the splint won the Grand Prize at the Design and Innovation in Plasturgy competition, which is sponsored by the French plastic industry.
Bizarre hexagon circles Saturn's north pole
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* 21:21 27 March 2007

* NewScientist.com news service

* Maggie McKee

A deep, hexagon-shaped feature lies above Saturn's north pole, newly released images from the Cassini spacecraft reveal. The strange structure appears to be nearly stationary and may be a wave that stretches deep into the giant planet's atmosphere. 

NASA's Voyager 1 and 2 spacecraft glimpsed parts of the feature nearly 30 years ago, but because of their viewing angle, they were not able to see the whole thing. Now, Cassini's visual and infrared mapping spectrometer has captured the entire hexagon for the first time, thanks to a series of infrared images it took as the spacecraft flew over the pole in October and November 2006 (see Cassini snaps Saturn from a dizzying height).
A six-sided feature spanning 25,000 kilometres circles Saturn's north pole in this infrared image taken by Cassini (Image: NASA/JPL/U Arizona)

The hexagon spans nearly 25,000 kilometres – the width of two Earths – and appears to be a clearing in the clouds that extends at least 75 km below the planet's visible cloudtops. Watch a movie of clouds whipping around Saturn's strange hexagon (4.2 MB, gif).
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"This is a very strange feature, lying in a precise geometric fashion with six nearly equally straight sides," says team member Kevin Baines of NASA's Jet Propulsion Laboratory in Pasadena, California, US. "We've never seen anything like this on any other planet."

Striking differences


In a statement, NASA says the feature may be "an unusually strong pole-encircling planetary wave that extends deep into the atmosphere".


Saturn's south pole also boasts a dramatic feature – a hurricane-like storm two-thirds as wide as the Earth.

"It's amazing to see such striking differences on opposite ends of Saturn's poles," says Bob Brown, leader of the Cassini visual and infrared mapping spectrometer at the University of Arizona in Tucson, US. "At the south pole, we have what appears to be a hurricane with a giant eye, and at the north pole of Saturn we have this geometric feature, which is completely different." 
A hurricane-like vortex swirls on Saturn's south pole, where towering clouds cast shadows around them (Image: NASA/JPL/Space Science Institute)

Currently, the hexagon can only be detected at infrared wavelengths because it is winter in the northern hemisphere – a 15-year-long season in which sunlight does not fall on the pole. As spring begins to dawn in the region over the next two years, astronomers will search for the feature at visible wavelengths.
When Student-Adviser Tensions Erupt, the Results Can Be Fatal

By DENNIS OVERBYE

Being a graduate student is the most grueling and intense part of becoming a scientist, but it rarely leads to murder. Here are some rare instances.


Take the case of Theodore Streleski, a Stanford mathematician. In 1978 he bludgeoned his adviser, Karel deLeeuw, to death with a ball-peen hammer after being told that, after 19 years of graduate school, he wasn’t going to get his doctorate. Mr. Streleski received a sentence of seven years based on a defense of diminished capacity, according to newspaper accounts. He did not admit any remorse when he was freed, but said he didn’t have any plans to kill again.


In 1989, Jens P. Hansen, a graduate student at the University of Florida School of Medicine, went to the home of Arthur Kimura, his professor of pathology, and shot him. Dr. Kimura was the chairman of a committee that had just voted to terminate Mr. Hansen’s graduate study, after seven years, with a master’s degree. Mr. Hansen is serving a life sentence, according to a notice in The Florida Independent Alligator, a student newspaper.
[image: image8.png]


Theodore Streleski, left, bludgeoned his adviser; Jens P. Hansen, center, shot his professor; and Frederick M. Davidson, gunned down three professors.
left, Associated Press; right, Michael Poche/Associated Press

In 1992, just a year after a shooting at the University of Iowa in which the gunman killed five people and himself, Frederick M. Davidson, an engineering student at San Diego State, began the defense of his master’s thesis by gunning down the three professors on his committee. He is serving three life sentences.


But having a doctorate does not confer immunity from academic rage. In 1992 Valery Fabrikant, an engineering professor, went on a shooting rampage at Concordia University in Montreal. He killed four of his colleagues, whom he blamed for his failure to get tenure and for trying to get him fired. Dr. Fabrikant is serving a life sentence and doing research from his cell. In a statement posted on a Web site, www.geocities.com/benny_patrick/new9.html?20072, in 2002, he wrote, “I hope to be remembered as a person who had enough courage to fight lawlessness with deadly force and I hope to encourage others to do the same.”
Q & A

Needle Biopsy Risks

By C. CLAIBORNE RAY

Q. Is it true that needle biopsies leak lung cancer cells into the bloodstream, spreading cancer throughout the body?

A. “With any biopsy of any organ, you do loosen some cells, and some do get into the bloodstream, but very rarely do they stick and implant,” said Dr. David F. Yankelevitz, professor of radiology at NewYork-Presbyterian/Weill Cornell hospital in New York. There is a very low incidence of tumors forming along the track of the needle, he said.


The rates differ among organs, Dr. Yankelevitz said, but for lung cancer, a study was done last year, based on several thousand cases followed over several years in a large cancer database, comparing cases of early-stage lung cancer in which there was a biopsy and cases with no biopsy.


“If you were causing Stage 1 tumors to spread by putting in a needle, you would expect the long-term survival rate would be lower,” he said, “but in fact we found no difference at all.”


He added: “The reason you do a biopsy in the first place is that you don’t want to do surgery, sometimes big surgery, for a benign condition. A biopsy can reduce the chance of an operation for someone who doesn’t need one, which is a much greater risk.”
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Another large 1998 study, by researchers at the University of Alabama, Birmingham, found that in approximately 68,000 needle biopsies, there were eight metastases along the needle track. The review concluded, “This small risk is random and unavoidable.”
Personal Health

You Are Also What You Drink

By JANE E. BRODY


What worries you most? Decaying teeth, thinning bones, heart disease, stroke, diabetes, dementia, cancer, obesity? Whatever tops your list, you may be surprised to know that all of these health problems are linked to the beverages you drink — or don’t drink.


Last year, with the support of the Unilever Health Institute in the Netherlands (Unilever owns Lipton Tea), a panel of experts on nutrition and health published a “Beverage Guidance System” in hopes of getting people to stop drinking their calories when those calories contribute little or nothing to their health and may actually detract from it.


The panel, led by Barry M. Popkin, a nutrition professor at the University of North Carolina, was distressed by the burgeoning waistlines of Americans and the contribution that popular beverages make to weight problems. But the experts also reviewed 146 published reports to find the best evidence for the effects of various beverages on nearly all of the above health problems. I looked into a few others, and what follows is a summary of what we all found.


At the head of the list of preferred drinks is — you guessed it — water. No calories, no hazards, only benefits. But the panel expressed concern about bottled water fortified with nutrients, saying that consumers may think they don’t need to eat certain nutritious foods, which contain substances like fiber and phytochemicals lacking in these waters. (You can just imagine what the panel would have to say about vitamin-fortified sodas, which Coca-Cola and Pepsi plan to introduce in the coming months.)

Sweet Liquid Calories


About 21 percent of calories consumed by Americans over the age of 2 come from beverages, predominantly soft drinks and fruit drinks with added sugars, the panel said in its report. There has been a huge increase in sugar-sweetened drinks in recent decades, primarily at the expense of milk, which has clear nutritional benefits. The calories from these sugary drinks account for half the rise in caloric intake by Americans since the late 1970s.


Not only has the number of servings of these drinks risen, but serving size has ballooned, as well, with some retail outlets offering 32 ounces and free refills.


Add the current passion for smoothies and sweetened coffee drinks (there are 240 calories in a 16-ounce Starbucks Caffe Mocha without the whipped cream), and you can see why people are drinking themselves into XXXL sizes.


But calories from sweet drinks are not the only problem. The other matter cited by the panel, in its report in The American Journal of Clinical Nutrition, is that beverages have “weak satiety properties” — they do little or nothing to curb your appetite — and people do not compensate for the calories they drink by eating less.


Furthermore, some soft drinks contribute to other health problems. The American Academy of General Dentistry says that noncola carbonated beverages and canned (sweetened) iced tea harm tooth enamel, especially when consumed apart from meals. And a study of 2,500 adults in Framingham, Mass., linked cola consumption (regular and diet) to the thinning of hip bones in women.


If you must drink something sweet, the panel suggested a no-calorie beverage like diet soda prepared with an approved sweetener, though the experts recognized a lack of long-term safety data and the possibility that these drinks “condition” people to prefer sweetness.


Fruit juices are also a sweet alternative, although not nearly as good as whole fruits, which are better at satisfying hunger.

Coffee, Tea and Caffeine


Here the news is better. Several good studies have linked regular coffee consumption to a reduced risk of developing Type 2 diabetes, colorectal cancer and, in men and in women who have not taken postmenopausal hormones, Parkinson’s disease.


Most studies have not linked a high intake of either coffee or caffeine to heart disease, even though caffeinated coffee raises blood pressure somewhat and boiled unfiltered coffee (French-pressed and espresso) raises harmful LDL and total cholesterol levels.


Caffeine itself is not thought to be a problem for health or water balance in the body, up to 400 milligrams a day (the amount in about 30 ounces of brewed coffee). But pregnant women should limit their intake because more than 300 milligrams a day might increase the risk of miscarriage and low birth weight, the panel said.


Mice prone to an Alzheimer’s-like disease were protected by drinking water spiked with caffeine equivalent to what people get from five cups of coffee a day. And a study of more than 600 men suggested that drinking three cups of coffee a day protects against age-related memory and thinking deficits.


For tea, the evidence on health benefits is mixed and sometimes conflicting. Tea lowers cancer risk in experimental animals, but the effects in people are unknown. It may benefit bone density and help prevent kidney stones and tooth decay. And four or five cups of black tea daily helps arteries expand and thus may improve blood flow to the heart.

Alcohol


Alcohol is a classic case of “a little may be better than none but a lot is worse than a little.” Moderate consumption — one drink a day for women and two for men — has been linked in many large, long-term studies to lower mortality rates, especially from heart attacks and strokes, and may also lower the risk of Type 2 diabetes and gallstones. The panel found no convincing evidence that one form of alcohol, including red wine, was better than another.


But alcohol even at moderate intakes raises the risk of birth defects and breast cancer, possibly because it interferes with folate, an essential B vitamin. And heavy alcohol consumption is associated with several lethal cancers, cirrhosis of the liver, hemorrhagic stroke, hypertension, dementia and some forms of heart disease.

Dairy and Soy Drinks


Here my reading of the evidence differs slightly from that of the panel, which rated low-fat and skim milk third, below water and coffee and tea, as a preferred drink and said dairy drinks were not essential to a healthy diet. The panel acknowledged the benefits of milk for bone density, while noting that unless people continue to drink it, the benefit to bones of the calcium and vitamin D in milk is not maintained.


Other essential nutrients in milk include magnesium, potassium, zinc, iron, vitamin A, riboflavin, folate and protein — about eight grams in an eight-ounce glass. A 10-year study of overweight individuals found that milk drinkers were less likely to develop metabolic syndrome, a constellation of coronary risk factors that includes hypertension and low levels of protective HDLs. To me, this says you may never outgrow your need for milk.


The panel emphasized the need for children and teenagers to drink more milk and fewer calorically sweetened beverages.


“Fortified soy milk is a good alternative for individuals who prefer not to consume cow milk,” the panel said, but cautioned that soy milk cannot be legally fortified with vitamin D and provides only 75 percent of the calcium the body obtains from cow’s milk.
Scientists Explore Ways to Lure Viruses to Their Death

By CARL ZIMMER
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There are only a few basic ways to fight viruses. A vaccine can prime the immune system to attack them as soon as they invade the body. If a virus manages to establish itself, a doctor may be able to prescribe a drug to slow down its spread. And if all else fails, a doctor may quarantine a patient to head off an epidemic.


Now some scientists are exploring a fundamentally different strategy to fight viruses. They want to wipe them out by luring them to their destruction, like mice to mousetraps.
Inventing a New Virus Trap

Viruses invade a cell by latching onto certain proteins on its surface. Once attached, they can slip inside the cell and manipulate it into making new copies of themselves. But viruses cannot infect red blood cells. Unlike most other cells in the body, as red blood cells develop in bone marrow they lose their DNA. If a virus ends up inside a red blood cell, there are no genes it can hijack to replicate itself.


“It occurred to us that if a virus bound to a red blood cell, that was a dead end,” said Dr. Robert W. Finberg, a professor at the University of Massachusetts Medical School.


Dr. Finberg and his colleagues decided to turn red blood cells into virus traps. They would bait their traps with a surface protein called CAR. A virus called coxsackie virus B attaches to CAR, using it to invade cells in the pancreas. The new viruses produced by the pancreas stream out through the bloodstream, attaching to CAR proteins in the cells of other organs like the heart and the liver.


The researchers engineered mice to produce CAR on their red blood cells and then compared how they fared against coxsackie virus B compared with normal mice. In the engineered mice, viruses reached only 1 percent to 10 percent of the levels they reached in many organs in normal mice. The normal mice all died within a week of infection. The engineered mice tended to live longer, and after two weeks a third of them were still alive.


Dr. Finberg’s experiments show that virus traps have some promise, but they do not reveal exactly why they failed to eradicate the virus. “What is the threshold for these traps so that they will force the viruses into extinction?” asks Paul E. Turner, an evolutionary biologist at Yale. Dr. Turner and his colleagues are trying to find the answer, but instead of studying mice, they are studying bacteria.


The researchers study a virus called phi-6, which normally infects a species of bacteria called Pseudomonas phaseolica, a microbe that lives on plants. The bacteria grab onto plants with long sticky hairs, which they retract to bring themselves close to their hosts. The phi-6 virus attaches to proteins on the hairs, and when the bacteria retract, the viruses can invade them.


A mutant form of Pseudomonas grows a lot of extra hairs, which make it an attractive target for viruses. But it cannot retract its hairs, so the viruses cannot get inside it to replicate. Dr. Turner and his colleagues reasoned that these mutants might act as traps for phi-6 viruses, luring them into a dead end.


Because Dr. Turner’s team study bacteria instead of mice, they can run many more experiments to discover the ecological rules of viral traps. Dr. Finberg’s team needed a year to design and raise a handful of mice with viral traps. Bacteria can breed by the billions in a few hours.


Dr. Turner and his colleagues created a mathematical model to predict how phi-6 would fair if they mixed viral traps into a colony of normal Pseudomonas hosts. They predicted that the more virus traps the scientists added, the more the virus population would shrink. Above a threshold of traps, the viruses would not be able replace their lost numbers, and they would disappear completely.


To test the model, the scientists mixed normal bacteria with different levels of mutant traps and then infected them with viruses. After letting the viruses replicate, the scientists took a small sample to start a new colony. They discovered there was indeed a trap threshold above which the virus population could not survive. Above that threshold, the viruses disappeared by the time the scientists started the third round of colonies.


Dr. Turner and his colleagues reported their results this month in the journal Ecology Letters.


Now Dr. Turner and his colleagues are using what they have learned with bacteria to study HIV, the virus that causes AIDS. Normally, HIV infects immune cells called CD4 T cells. Dr. Turner’s team is building red blood cells studded with CD4 proteins on their surface, in the hope of building an HIV trap.


“Once we have those, we can test whether they truly attract HIV,” Dr. Turner said. “And then we can set up experiments like the ones we’ve done with bacteria.”


The next stage of their research would be to mix engineered red blood cells and normal immune cells in a dish and see whether they can trap HIV. Dr. Turner speculated that someday it might be possible to give HIV patients transfusions of engineered blood cells. The cells would lure the virus away from T cells, allowing a patient’s immune system to recover. And since red blood cells survive only a few months before being destroyed in the spleen, the trapped viruses would gradually disappear from the patient’s body.


“Of course, all this is science fiction at this point,” Dr. Turner said.


Dominik Wodarz, an expert on virus ecology at the University of California, Irvine, who was not involved in the research, said: “I think it’s a very exciting concept. It’s something that makes a lot of sense.”


Dr. Wodarz cautioned that the ultimate success of such a strategy would depend on the details of HIV infection. At some points in an HIV infection, a single milliliter of blood can contain as many as 10 million viruses. “I don’t know if it would be possible to put enough traps in,” he said.


Dr. Turner acknowledged this uncertainty. It is also possible, he said, that viruses will mutate in such a way that they avoid the viral traps. “The data are exciting, but there are all these other intricacies that you have to address,” he said.


He also pointed that even if the virus was not completely destroyed in a patient, driving down the numbers would have significant benefits. It would keep the immune system from collapsing, which is what AIDS drugs are designed to do now. But traps might end up being cheaper.


Dr. Finberg is also exploring other ways to trap viruses. “We did it with red blood cells, but they didn’t have to be red blood cells,” he said. “Another way to do it would be to pull them out with beads.”


Dr. Finberg and his colleagues are currently running experiments with tiny protein-coated beads to see how effectively they act as traps.


Some viruses will be easier to trap than others, Dr. Finberg said. “A virus that only lives in cells, we’ll never have the opportunity to attack it,” he said. “With something that’s circulating, we’ll have the opportunity to get hold of it. At least it’s the easiest kind to start with.”
Mammals Took Their Sweet Time to Flourish, Study Shows

By JOHN NOBLE WILFORD

The mass extinction that wiped out dinosaurs and other life 65 million years ago apparently did not, contrary to conventional wisdom, immediately clear the way for the rise of today’s mammals.
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In fact, the ancestral branches of most mammals, including primates, rodents and hoofed animals, emerged long before the global extinction and survived it more or less intact. But it was not until at least 10 million to 15 million years afterward that the lineages of living mammals began to flourish in number and diversity.


Some mammals did benefit from the extinction, but these were not closely related to extant lineages and most of them soon died off.


These are the surprising conclusions of a comprehensive study of molecular and fossil data on 4,510 of the 4,554 mammal species known to exist today. The researchers reporting the findings in today’s issue of the journal Nature said it was the first virtually complete species-level study of existing mammals. 
Early mammals took far longer than previously thought to diversify. The rock hyrax, for example, shares common ancestors with the elephant. Roy Toft/National Geographic, via Getty Images

Writing in the journal, the leaders of the project said the “fuses” leading to the explosive expansion of mammals were not only very much longer than suspected previously, but also challenged the hypothesis that the mass extinction at the end of the Cretaceous period had “a major, direct influence on the diversification of today’s mammals.”


They said their analysis of more than 40 lineages of existing mammals showed that diversification rates “barely changed” in the aftermath of the extinctions at the boundary of the Cretaceous and Tertiary periods. The transforming changes started 10 million years later and lasted until about 35 million years ago.


Other scientists said the “long fuse” model opened a door to a better understanding of the evolutionary history of mammals and will force a re-examination of the ecological and other causes underlying the more recent proliferation of mammals.


The international team that produced the new “super tree” of mammalian evolution was led by Olaf R. P. Bininda-Emonds of the Technical University of Munich in Germany and Andy Purvis of Imperial College in London. Other members included paleontologists, mammalogists, evolutionary biologists and other researchers from Australia, Canada and the United States.


In another article in Nature, David Penny and Matthew J. Phillips of Massey University in New Zealand, who were not involved in the research, wrote, “Inferring a good tree of such scale is groundbreaking, and the methods will be used as a model for tree-of-life studies — whether of birds, flowering plants, invertebrate groups or other organisms.”


They also noted that a similar analysis for birds, published recently in the journal Biology Letters, revealed that more than 40 avian lineages survived the mass extinctions. Most paleontologists now say that birds descended from dinosaurs. So in a sense, even dinosaurs in one form escaped the calamity.


Until now, however, most paleontologists had favored a “short fuse” model in which mammals came into their own almost immediately after the dominant reptiles vacated their habitats. Before the extinctions, most mammals were small nocturnal creatures.


The new study confirmed and elaborated on earlier research by molecular biologists indicating that many of today’s mammalian orders originated from 100 million to 85 million years ago. The reasons for this evolutionary burst are not clear.


Drawing on both molecular and fossil data, the researchers said they found that the “pivotal macroevolutionary events for those lineages with extant mammalian descendants” occurred well before the mass extinction and long after. They emphasized that the molecular and fossil evidence provided “different parts of this picture, attesting to the value of using both approaches together.”


But the researchers conceded that much more research would be required to explain “the delayed rise of present-day mammals.”


Ross D. E. MacPhee, a curator of vertebrate zoology at the American Museum of Natural History who was a team member, said paleontologists were previously dubious of the claims by molecular biologists of such an early ancestry of today’s mammals. The fossil record of mammals in the Cretaceous period, they contended, was too sparse to support such an interpretation.


“Now we know the ancestors of living mammal groups were there, but in very low numbers,” Dr. MacPhee said.


“The big question now is what took the ancestors of modern mammals so long to diversify,” he continued. “Evidently we know very little about the macroecological mechanisms that play out after mass extinctions.”
Many Large Cities at Risk of Rising Seas

By THE ASSOCIATED PRESS

LONDON (AP) -- More than two-thirds of the world's large cities are in areas vulnerable to global warming and rising sea levels, and millions of people are at risk of being swamped by flooding and intense storms, according to a new study released Wednesday.


In all, 634 million people live in the threatened coastal areas worldwide -- defined as those lying at less than 33 feet above sea level -- and the number is growing, said the study published in the journal Environment and Urbanization.


More than 180 countries have populations in low-elevation coastal zones, and about 70 percent of those have urban areas of more than 5 million people that are under threat. Among them: Tokyo; New York; Mumbai, India; Shanghai, China; Jakarta, Indonesia; and Dhaka, Bangladesh.


The peer-reviewed scientific study said it is the first to identify the world's low-lying coastal areas that are vulnerable to global warming and rising sea levels. It said 75 percent of all people living in vulnerable areas are in Asia, with poorer nations most at risk.


The study gives no time frame for rising sea levels or the potential flooding in individual countries. It warns, however, the solution to the problem will not be cheap and may involve relocating many people and building protective engineering structures. And, it adds, nations should consider halting or reducing population growth in coastal areas.


''Migration away from the zone at risk will be necessary but costly and hard to implement, so coastal settlements will also need to be modified to protect residents,'' said Gordon McGranahan of the International Institute for Environment and Development in London, a co-author of the study.


IIED publishes the journal Environment and Urbanization. The other two co-authors of the study are Deborah Balk of the City University of New York and Bridget Anderson of Columbia University.


Separately, the authoritative Intergovernmental Panel on Climate Change said in a draft copy of a report expected to be released next week that coastlines are already showing the impact of sea-level rise. The draft copy, which was obtained by The Associated Press, said about 100 million people each year could be flooded by rising seas by 2080.


The draft copy warned that two biggest cities in North America -- Los Angeles and New York -- are at risk of a combination of sea-level rise and violent storms. By 2090, under a worst-case scenario, megafloods that normally would hit North America once every 100 years ''could occur as frequently as every 3-4 years,'' the draft said.


In February, the IPCC warned of sea-level rises of 7-23 inches by the end of the century due to global warming, making coastal populations vulnerable to flooding and more intense hurricanes and typhoons.


Asia is particularly vulnerable, the study said. The five nations with the largest total population living in endangered coastal areas are all in Asia: China, India, Bangladesh, Vietnam and Indonesia.


Between 1994 and 2004, about one-third of the world's 1,562 flood disasters occurred in Asia, with half of the total 120,000 people killed by floods living in that region, the study said. In addition, more than 200,000 people were killed by the Indian Ocean tsunami of 2004.


''Migration away from lowest elevation coastal zones will be important, but can be costly and difficult to implement without causing severe disruptions,'' the study said. Still, it said, ''relatively small shifts in settlement location, out of a coastal plain onto more elevated ground, can make a major difference.''


That is especially true in China, a country with an export-oriented economy that has created special economic zones in coastal locations, such as Shanghai. Fast economic growth has been associated with very rapid coastward migration, with the population in low-lying areas growing at almost twice the national population growth rate between 1990 and 2000, the study said.


''Unless something is done, there is the possibility that, as well as the people living in the low-elevation coastal zone, China's economic success will be placed at risk,'' it said.
MRI contrast agent can detect heart attack in the making
CHICAGO, March 27 — A new bright spot in heart disease research may soon allow physicians to peer directly into patients' blood vessels and find dangerous cholesterol-filled plaques before they rupture and cause a heart attack.


Scientists at New York’s Mount Sinai Medical Center and the New York University School of Medicine, under the direction of Dr. Edward A. Fisher, M.D., Ph.D., and Dr. Zahi A. Fayad, M.D., Ph.D., have developed a synthetic molecule that delivers an imaging enhancer to cholesterol-filled cells embedded in the arterial walls. In animal tests, the enhancer improved cholesterol detection by 79 percent.
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The new technique would allow physicians to diagnose unstable plaques before they rupture, and save lives by identifying the highest risk patients, says Fayad, director of the Mount Sinai cardiovascular imaging research laboratory.


When used with magnetic resonance imaging (MRI), the plaques appear bright, allowing physicians to measure inflammation in artery walls and assess overall cholesterol buildup. The technique also could be used to follow a patient’s response to therapy. 
Schematic of a new heart disease contrast agent -- a disc-like structure with 37pA peptides on the outside of a phospholipids bilayer. (Courtesy of David Cormode)

Details of the new technique were described today at the 233rd national meeting of the American Chemical Society, the world’s largest scientific society, by David Cormode, Ph.D., a postdoctoral researcher at the Mount Sinai School of Medicine, who worked with the group.


Efforts to view cholesterol buildup in arteries have long been hindered by the inability to deliver imaging agents directly into plaques. Even in diseased arteries, the lining is often intact, preventing particles from entering the plaque.


But high-density lipoprotein, also known as HDL or “good” cholesterol, moves freely through this barrier to carry cholesterol out of plaques to the liver, where it is eliminated from the body.


Using an artificially synthesized peptide, the scientists devised a way to construct HDL-like molecules that could travel through the barrier and attach to the cells in which cholesterol accumulates. The peptide, called 37pA, mimics a major protein found in HDL and contains two structures required for lipid binding.
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Cormode found a way to reconstitute the peptides with phospholipids similar to those found on the outer shell of HDL. The result: a disc-like structure with the peptides on the outside of a phospholipids bilayer.


He then spiked the outer phospholipid layer with chelated gadolinium, a metal chemically bonded to organic molecules to render it nontoxic. The gadolinium, long used in blood contrast agents, allows the cholesterol to stand out in an MRI image. 

Twenty-four hours after injecting the HDL-like molecules into mice, MRI tests showed that measuring and assessing cholesterol-filled cells in the arterial walls yielded a 79 percent increase in detection compared with the initial baseline images taken the day before. Mice without the plaques showed no enhancement of imaging.


The effects of the contrast agent provided a viewing window of up to 48 hours. In addition, the strength of the signal correlated with the presence of the macrophage cells in which cholesterol accumulated. The more cholesterol-filled cells in an area, the brighter the signal.


Development of the technique may help physicians better assess the risk of heart attack or stroke for individual patients, and follow patients to see how they’re responding to therapy.


“For patients with a heavy plaque burden, we can start aggressive treatment to lower low-density lipoproteins and then do a repeat scan to see if the plaque is regressing,” says Fisher, who is Leon H. Charney Professor of Cardiovascular Medicine at New York University School of Medicine.
An imaging-enhancement technique improved cholesterol detection by 79 percent in animal studies. (Reprinted with permission from Nano Letters, 2006; 6(10) pp 2220 -2224. Copyright 2006 American Chemical Society)

Though the procedure requires more testing, Fayad says the technique could become part of standard clinical practice in the next few years.
Radiofrequency ablation effective treatment for inoperable lung cancer

OAK BROOK, Ill.—Lung cancer patients who are not candidates for surgery now have another safe and effective treatment option: radiofrequency (RF) ablation, according to a new study published in the April issue of the journal Radiology.


The Brown Medical School and Rhode Island Hospital study showed that RF ablation used to treat early-stage, inoperable cancer resulted in outcomes that were equal to or better than those achieved through external beam radiation (EBT), a decades-old alternative to the surgical removal of cancerous tissue.


“In our study, RF ablation produced meaningful results in terms of both survival and tumor control,” said Damian E. Dupuy, M.D., director of tumor ablation at Rhode Island Hospital and professor of diagnostic imaging at Brown Medical School in Providence. “The best two-year survival rate for early-stage lung cancer using EBT is 51 percent, compared to 57 percent with ablation.”


Lung cancer is a leading cause of death in the United States. The National Cancer Institute estimates that in 2007, more than 213,000 Americans will be diagnosed with lung cancer and more than 160,000 deaths will result from the disease. Patients with primary lung cancer, in which cancerous cells first develop in the lung, often are of advanced age and have highly diseased lungs and impaired heart function, making them poor candidates for invasive surgery. The same conditions can also make it difficult for patients to be treated with EBT, which directs focused beams of radiation at a tumor to destroy the abnormal cells.


“Conventional EBT therapy involves 33 treatments over a six-week period and can often lead to side effects including radiation pneumonia and the permanent loss of lung tissue,” said Dr. Dupuy. “RF ablation, which uses high-frequency electrical currents to heat and destroy abnormal cells, is performed in a single day as an outpatient procedure, is minimally invasive and has few side effects.”


In his study, Dr. Dupuy and a research team evaluated the outcomes of 153 patients who underwent computed tomography (CT)-guided RF ablation for 189 inoperable lung cancers, including 116 primary lung cancers and 73 metastases to the lung from other cancers. The majority of the patients, who ranged in age from 17 to 94, also suffered from severe cardiopulmonary disease.


The one, two, three, four and five-year survival rates for stage I, non-small cell lung cancer treated with RF ablation were 78 percent, 57 percent, 36 percent, 27 percent and 27 percent, respectively. A recent study reported that patients with similar cancers who underwent conventional EBT had a three-year survival rate of 34 percent.


Patients with colorectal pulmonary metastasis, in which cancer began in the colon and spread to the lung, had a 57 percent five-year survival rate following RF ablation, which is better than some surgical studies.


“It’s important for physicians to know that RF ablation is a treatment option for their sickest and elderly patients,” Dr. Dupuy said.


The study also showed that RF ablation helped control the progression of patients’ tumors. Tumors three centimeters or smaller took an average of 45 months to grow following treatment; tumors larger than three centimeters progressed in an average of 12 months.


“As the means of detecting early-stage lung cancer improves, we will see less invasive treatment options such as ablation replace surgery during our lifetime,” Dr. Dupuy said.
Groundbreaking Canadian asthma study

Hamilton, Ontario, Canada - A new report published in the prestigious New England Journal of Medicine (NEJM) shows that patients treated with bronchial thermoplasty, the first non-drug treatment for asthma, demonstrated an overall improvement in asthma control.


Co-Principal Investigators, Dr. Gerard Cox, respirologist at St. Joseph’s Healthcare Hamilton’s Firestone Institute for Respiratory Health, and Professor at McMaster University, and Dr. John Miller, Division Head of Thoracic Surgery at St. Joseph’s Healthcare Hamilton and McMaster University authored the study. The study revealed improved asthma control at one year following the bronchial thermoplasty procedure.


The publication entitled, "Asthma Control during the Year after Bronchial Thermoplasty", showed that patients treated with bronchial thermoplasty, compared to another group that did not receive the procedure, showed significant positive changes such as: decreases in asthma attacks, increases in days with no asthma symptoms, improvement in quality of life, reduction in using medication, and an improvement in asthma control.


"These findings are very encouraging and are consistent with earlier trial results on bronchial thermoplasty," explains Dr. Cox. "These results make us hopeful that bronchial thermoplasty may be a new option for asthma patients who have asthma symptoms despite use of current drug therapies."


Bronchial thermoplasty is a minimally invasive procedure that reduces the amount of airway smooth muscle that is responsible for the constriction of airways in asthma patients. Using a flexible bronchoscope through the nose or the mouth, a routine procedure. physicians treat small to medium sized airways with Bronchial Thermoplasty (BT). The BT device generates radio frequency/thermal energy and reduces areas of underlying smooth muscle in the airways. The procedure is completed in three treatment sessions, each lasting less than one hour, and spaced apart by about three weeks. The procedure, like many other flexible endoscopy procedures, is done under light anesthesia, and the patient returns home the same day.


The objective of the Asthma Intervention Research (AIR) Trial, led by Drs. Cox and Miller, as part of a global clinical trial, was to examine the effectiveness and safety of bronchial thermoplasty as a treatment for patients with moderate or severe asthma. The randomized controlled trial included 112 patients between the ages of 18-65 at 11 centers in four countries, and followed these patients for one year after treatment.


Several years ago, Dr. John Miller began limited bronchial thermoplasty procedures in patients who were scheduled to have lung surgery. "We saw that this particular way of treating the airway had a profound effect on the smooth muscle and not much else, Dr. Miller explains. "The amount of smooth muscle is significantly reduced by thermoplasty and we recognized that this procedure might therefore be an appropriate treatment for people with asthma."


"I’m quite pleased to say that our experience suggests that the Bronchial Thermoplasty procedure is quite well-tolerated, and it holds considerable promise for patients with asthma."


Asthma is a common disease in which the airways in the lung become inflamed, excess airway mucus is produced, and airways narrow when muscles within the airway walls contract. During an asthmatic attack, in response to an asthma trigger such as an allergen or irritant, the airway smooth muscle may contract leading to airway narrowing and breathing difficulties. Asthma currently affects more than 2 million people in Canada.
Where's your pain? New insights into how the brain processes pain location

WINSTON-SALEM, N.C. – Is that pain in your chest a heart attack or indigestion? New research from Wake Forest University School of Medicine reveals that more areas of the brain than previously thought are involved in determining the location of pain.


Spatial aspects of pain are a common problem in diagnosis, said Robert Coghill, Ph.D., senior researcher on the study and a neuroscientist at Wake Forest University School of Medicine. Patients cannot always distinguish pain from indigestion and pain from a heart attack, for example. Pain from a nerve injury is often felt at sites other than at the injury. And, in some cases, an injury on one side of the body results in pain on both sides.


“The scientific understanding of spatial aspects of pain is so limited that patients with widespread pain may get sent to a psychiatrist rather than a pain clinic,” said Coghill.


“This study expands our notion of where in the brain the ‘where’ component of pain is processed – it’s not as simple as we thought,” said Coghill. “Brain mechanisms that process the location of pain now appear to be highly similar to those that process the location for hearing and vision.”


The new finding published this week in the Journal of Neuroscience – that multiple regions of the brain are involved in determining pain location – was achieved with functional magnetic resonance imaging (MRI), a technique that shows brain activity while a task is being performed.


The study involved 12 healthy volunteers from ages 22 to 39. Two thermal stimulators were placed between 1.5 and 6 inches apart on each participant’s lower leg. While participants were undergoing a functional MRI, one of the stimulators was activated at a temperature between 95 and 120 degrees. Then, after a 30-second rest period, one of stimulators was activated. Participants were told to push a button to indicate whether the second activation was in the same or a different location from the first.


According to conventional wisdom, a few brain regions, including the primary somatosensory cortex, are involved in determining pain location, said lead author Yoshitetsu Oshiro, M.D., Ph.D. But the MRI testing showed that other areas, known as the medial pain system and thought to be involved in the emotional aspects of pain, were also used.


“This was very surprising,” said Oshiro. “Pain isn’t well understood and better treatments are needed. This shift in direction will be important to move research and treatments in the right direction.”


Coghill agreed. “A whole network of brain areas were lighting up while subjects were evaluating the spatial location of the stimulus,” he said. “We’re showing something very new and different: areas thought historically to be involved in processing the emotional aspects of pain were involved in determining pain location. It gives us a whole new conceptual framework for thinking about spatial aspects of pain.”


He said the study suggests that a lot of our sensory experiences are built by comparing incoming information with previously experienced information. “That convergence of information gives us a full sensory experience of the information coming in from our nervous systems.”
University of Leicester research reveals rice bran could reduce risk of intestinal cancer

Report in British Journal of Cancer provides preclinical evidence on possible health benefits of rice bran


A study by biomedical scientists at the University of Leicester has revealed for the first time that rice bran could reduce the risk of intestinal cancer.


The research in the University's Department of Cancer Studies and Molecular Medicine has not been tested on humans, but research in the laboratory has produced promising results.


The research has been published in the British Journal of Cancer.


The results of a controlled laboratory study in a preclinical model of gastrointestinal adenoma demonstrated that consumption of a high daily dose of stabilized rice bran caused an average 51% reduction in the number of precancerous adenomas in the intestinal tract.


Professor Andreas Gescher of the University of Leicester in the UK, the principal investigator, said:


"We compared the cancer-preventive efficacy of rice bran with respect to prostate, breast and intestinal cancers. Whilst there was no effect of rice bran on the development of prostate or breast cancer, rice bran significantly retarded the development of intestinal adenomas. The effect was dependent on the fibre content of the bran. The dose we used translates into approximately 200g rice bran per day in humans. We believe a promising area of future research would be to study the potential colorectal cancer-preventing properties of stabilized rice bran.


"It is known that bran from wheat and rye have anti-cancer properties but this is the first time that this has been shown for rice bran. It appears that rice bran may have a role to play in reducing the development of adenomas, which can be a pre-cursor to cancer. No one has compared the efficacy of the different brans, such as rice, wheat, rye or oat and this may be an interesting future direction for researchers."
Why some people are more attractive than others

Paradox of evolutionary theory, often cited by creationists, is explained at last

Researchers believe they have solved a mystery that has puzzled evolutionary scientists for years ... if 'good' genes spread through the population, why are individuals so different?


The so-called 'lek paradox', that sexually-selecting species like humans should have much less individuality than is the case, has been seized upon by creationists as an argument that Darwin's theories are fundamentally flawed.


The problem with current evolutionary theory is that if females select the most attractive mates, the genes responsible for attractive features should spread quickly through a population, resulting in males becoming equally attractive, to the point where sexual selection could no longer take place.


However, new research by Professor Marion Petrie and Dr Gilbert Roberts at Newcastle University, England, suggests that sexual selection can in fact cause greater genetic diversity by a mechanism not previously understood.


Professor Petrie theorised that since genetic mutations can occur anywhere in the genome, some will affect the 'DNA repair kit' possessed by all cells. As a result, some individuals have less efficient repair kits, resulting in greater variation in their DNA as damage does unrepaired.


Although unrepaired DNA is generally harmful - causing tissue to degenerate or develop cancers - it is useful in some parts of the genome, such as those parts resposible for disease defence where variation can help in the resistance to disease. It has long been known that greater variation of DNA in the disease defending regions makes it more likely that an individual can resist attacks by bacteria and viruses.


Using a computer model to map the spread of genes in a population, Professor Petrie demonstrated that the tendency towards reduction in genetic diversity caused by sexual selection is outweighed by the maintenance in greater genetic diversity generated by mutations affecting DNA repair.


The research is published today (28 March 2007) in the academic journal, Heredity, part of the Nature Publishing Group.


Professor Petrie, of the Evolution and Behaviour Research Group in the School of Biology at Newcastle University, said: 'We started this research ten years ago and our model has now produced a good fit with what we observe in terms of genetic variation, which leads us to believe that our theory is correct.' 'We find that sexual selection can promote genetic diversity despite expectations to the contrary.'
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In 2005, Professor Petrie and colleagues demonstrated that men with greater genetic diversity in disease defence regions of the genome — and therefore better prospects of passing disease resistance to their offspring — had a number of physical features which women found attractive. The research involved testing men for genetic diversity and showing photographs of them to women, who allocated scores for attractiveness. These scores were found to correlate strongly to genetic diversity.
Herbal extract extends life for heart failure patients

Compound is shown to be safe; adds 4 months to patient survival


An herbal medicinal substance, Crataegus Extract WS®1442, safely extends the lives of congestive heart failure patients already receiving pharmacological treatment for the disease, according to a study presented today at the American College of Cardiology’s 56th Annual Scientific Session. Crataegus Extract WS®1442 is an extract of leaves of the Crataegus tree (サンザシ), and is a natural antioxidant. The herb is currently approved for use in some European countries to treat early congestive heart failure, a condition in which the heart cannot pump enough blood to the body’s other organs. ACC.07 is the premier cardiovascular medical meeting, bringing together cardiologists and cardiovascular specialists to further breakthroughs in cardiovascular medicine. 

The randomized, double-blind trial, known as the SPICE study, was conducted at 156 centers in Europe. The majority of the patients were male (84 percent) and nearly half the group (44 percent) were classified as NYHA III, meaning they were significantly impaired by their heart condition. The primary endpoint of the study was time to first cardiac event, including sudden cardiac death, death due to progressive heart failure, fatal heart attack, non-fatal heart attack or hospitalization due to heart failure.


A total of 2,681 patients with markedly impaired left ventricular function – indicating advanced congestive heart failure – were randomized to WS®1442 or placebo for a duration of two years. All patients were already receiving pharmacological therapy with ACE-inhibitors (83 %), beta-blockers (64 %), glycosides (57 %), spironolactone (39 %) and diuretics (85 %).


Dr. Christian J. F. Holubarsch and his team saw a 20 percent reduction in cardiac-related deaths among patients on WS®1442, extending patients’ lives by four months during the first 18 months of the study. The safety of the compound was confirmed by a lower number of adverse events among the study group than those on placebo.


"WS 1442 is safe in patients with more severe congestive heart failure and left ventricular ejection fraction lower than 35 percent,” said Dr. Holubarsch of Median Kliniken Hospitals in Bad Krozingen, Germany, and lead study author. “It postpones death of cardiac cause after 18 months and sudden cardiac death in an important subgroup of patients."

Dr. Holubarsch wil present “Crateagus Extract WS 1442 Postpones Cardiac Death in Patients With Congestive Heart Failure Class NYHA II-III: A Randomized, Placebo-Controlled, Double-Blind Trial in 2,681 Patients” on Tuesday, March 27 at 8:30 a.m. in Hall A.
The Purple Rose of Virgo

VLT Image of Bright Supernova in Spiral Galaxy


Until now NGC 5584 was just one galaxy among many others, located to the West of the Virgo Cluster. Known only as a number in galaxy surveys, its sheer beauty is now revealed in all its glory in a new VLT image. Since 1 March, this purple cosmic rose also holds the brightest stellar explosion of the year, known as SN 2007af.


Located about 75 million light years away towards the constellation Virgo ('the Virgin'), NGC 5584 is a galaxy slightly smaller than the Milky Way. It belongs, however, to the same category: both are barred spirals.
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Spiral galaxies are composed of a 'bulge' and a flat disc. The bulge hosts old stars and usually a central supermassive black hole. Younger stars reside in the disc, forming the characteristic spiral structures from which the galaxies get their name. Barred spirals are crossed by a bright band of stars. In 2000, using ESO's Very Large Telescope, astronomers discovered the smallest, faintest, and most massive spirals (see ESO PR 12/00 and 25/00).


In this amazing new image of NGC 5584 two dominant spiral arms are clearly visible, while the others are deformed, probably due to interactions with other galaxies. Luminous patches are spread all over the disc, indicating that stars are being formed in this gigantic rose at a frantic pace. 

Something even brighter, however, catches the eye in this picture. Any image taken before the end of February would not have shown the luminous spot located at the lower right of the galaxy's centre. As can be seen, the newly found object is much brighter than the centre of the galaxy itself. Its name? SN 2007af, the 32nd supernova discovered this year. Its presence signals the dramatic death of a star with a mass comparable to that of the Sun.


SN 2007af, the brightest supernova of the year (so far), was discovered on 1 March by the Japanese supernova hunter Koichi Itagaki. He pointed his 60-centimetre telescope towards the Virgo constellation and discovered something that was not there before: SN 2007af. When it was discovered, its brightness (apparent visible magnitude of 15.4) was about seven times fainter than that of its host galaxy, NGC 5584. It has since brightened by the same factor of 7, reaching an apparent magnitude of 13.3 and making it observable by many amateur astronomers with smaller telescopes.


Observations on 4 March with ESO's New Technology Telescope at La Silla revealed that this energetic explosion is a Type Ia supernova that was observed a few days before it reached its maximal luminosity. Matter from the doomed star is ejected with velocities above 15,000 km/s.


Astronomers are observing SN2007af with ESO's VLT, with the aim of studying the geometry of the material ejected by the supernova, and thereby better understanding the explosion mechanism (see also ESO 44/06).


A Type Ia supernova is thought to be the result of the explosion of a small and dense star - a white dwarf - inside a binary system. As its companion continuously spills matter onto the white dwarf, the white dwarf reaches a critical mass, leading to a fatal instability and the supernova.


Type Ia supernovae are apparently quite similar to one another. This gives them a very useful role as 'standard candles' that can be used to measure cosmic distances. Their peak brightness rivals that of their parent galaxy, hence qualifying them as prime cosmic yardsticks. Astronomers have exploited this fortunate circumstance to study the expansion history of our Universe.


However Type Ia supernovae are rare events: a galaxy like the Milky Way may host a Type Ia supernova on average only every 400 years. Even so, SN 2007af is not the only brilliant detonation recently recorded in NGC 5584. Furthermore, it seems that Japanese amateur astronomers have a special talent for catching supernova explosions in this purple spiral. Indeed, in 1996 Aoki Masakatsu identified SN 1996aq in NGC 5584, a difficult to classify supernova subject to a hot discussion due to its ambiguous nature.
Ewwwww! UCLA anthropologist studies evolution's disgusting side


Behind every wave of disgust that comes your way may be a biological imperative much greater than the urge to lose your lunch, according to a growing body of research by a UCLA anthropologist.


"The reason we experience disgust today is that the response protected our ancestors," said Dan Fessler, associate professor of anthropology and director of UCLA’s Center for Behavior, Evolution, and Culture. "The emotion allowed our ancestors to survive long enough to produce offspring, who in turn passed the same sensitivities on to us."


Across a series of subtle and ingenious studies, Fessler has managed to illuminate the ways in which disgust may have served to protect our ancestors during such biologically precarious situations as pregnancy and to maximize the likelihood of our forbears’ reproduction when they were at their most fertile.


Fessler’s research also illustrates how the emotional response that helped our ancestors may not serve us as well today and may actually promote xenophobia, sexual prejudices and a range of other irrational reactions.


"We often respond to today’s world with yesterday’s adaptations," Fessler said. "That’s why, for instance, we’re more afraid of snakes than cars, even though we’re much more likely to die today as a result of an encounter with a car than a reptile."


Fessler will present his findings at 2 p.m. on Friday, March 30, as part of a three-day conference at UCLA on new research concerning emotions. The event, "Seven Dimensions of Emotion: Integrating Biological, Clinical and Cultural Perspectives on Fear, Disgust, Love, Grief, Anger, Empathy and Hope," which runs Friday through Sunday, March 30–April 1, will include 40 scholars from around the world. The conference will be held in Korn Hall at the UCLA Anderson School of Management and is sponsored by UCLA and the Foundation for Psychocultural Research.


Fessler’s research helps shed light on why some body parts universally draw more "ewwwws" than others. In one study, Fessler asked 400 participants to imagine 20 different transplant operations and to rate them according to the level of disgust they elicited.


Half of the transplant organs were appendages — like tongues and genitalia — that routinely come into direct contact with the outside world and are therefore more susceptible to infection and damage. The other half were located inside the body — like the spleen and heart — and much less under an individual’s control, especially with regard to protecting from infection and damage.


"If disgust protected our ancestors from pathogens, the emotion would have had the most utility in protecting parts of the body that interact most with the environment such as appendages," Fessler said. "Our ancestors would not have enjoyed the same advantage from disgust reactions with regard to protecting internal organs. So they benefited from focusing disgust reactions on the parts of the body that are on the outside and interface with the world around us."


True to Fessler’s theory, participants considered the idea of transplanting appendages more disgusting than the idea of transplanting internal organs. Tongues, genitalia and anuses ranked the most disgusting, while hips, kidneys and arteries turned the fewest stomachs.


"The disgust we feel when we consider individual body parts reflects an adaptive goal of avoiding the transfer of pathogens," Fessler said.


The same logic appears to be behind some of the queasiness experienced by women during the first trimester of pregnancy, when an infusion of hormones lowers the immune system to keep it from fighting the "foreign" genetic material taking shape in the womb. Because the consequences of infection are also greatest for the fetus during this period, Fessler reasoned that natural selection may have armed pregnant women with an emotional response that helped compensate for their suppressed immune system.


To test the theory, Fessler gathered 496 healthy pregnant women between the ages of 18 and 50 and had them consider 32 potentially stomach-turning scenarios, including "a 30-year-old man who seeks sexual relationships with 80-year-old women," "walking barefoot on concrete and step(ping) on an earthworm," "someone accidentally stick(ing) a fish hook through his finger" and "maggots on a piece of meat in an outdoor garbage pail."


But before asking the expecting women to rank how disgusting they found these scenarios, he asked a series of questions designed to determine whether they were experiencing morning sickness.


In keeping with Fessler’s theory, women in their first trimester scored much higher across the board in disgust sensitivity than their counterparts in the second and third trimesters. But when Fessler controlled the study for morning sickness, the response only held for disgusting scenarios involving food, such as the maggot example.


"A lot of the diseases that are most dangerous are food-borne, but our ancestors could not afford to be picky all the time about what they ate," Fessler said. "Natural selection may have helped compensate for the greater susceptibility to disease during this risky point in pregnancy by increasing the urge to be picky about food, however much additional foraging that required. That the sensitivity seems to lift as the risk of disease and infection diminish is consistent with the view of disgust as protection against pathogens."


Fessler’s research also suggests that at least some xenophobia may have its roots in the same vulnerable trimester. Together with colleagues, he asked 206 healthy American pregnant women between the ages of 18 and 42 to read two essays — one obviously written by a foreigner critical of the United States and another by a patriotic American citizen. He then asked the pregnant women to rate how interested they were in meeting and working with the authors. Pregnant women in their first trimester were much less likely to express an interest in meeting the foreigner than those in their second and third trimesters.


"Since the need for assistance from any other human being increases with pregnancy, the response doesn’t make sense unless you consider outsiders as carriers of disease and infection," he said. "We suspect that, around the world, cultures have discovered that an easy way to elicit prejudice toward outsiders is to associate them with illness. Because emotional reactions that protect against disease are elevated during the first trimester, xenophobia comes along for the ride and is similarly increased early in pregnancy."


Women also appear to feel increased disgust toward certain forms of sexual behavior during the time in their menstrual cycle when they are most likely to become pregnant. Fessler administered the same standardized disgust scale that he used with pregnant women to 307 women between the ages of 18 and 45. In addition to the scenario about sex between couples separated by great spans of age, the disgust scale included scenarios involving incest and bestiality. Around the time of ovulation, women consistently rated these sexual activities as more disgusting than did women at other points in their menstrual cycle.


"Since women have been shown to be the most interested in sex and new experiences when they are the most fertile, their disgust reactions toward unusual forms of sexual behavior during ovulation don’t make sense except when considered in the context of reproductive fitness," Fessler said. "These are sexual activities that either would not result in conception or — in the case of incest and sex with older people — were less likely to result in conception of healthy children, so women who were more disgusted by them during ovulation would be more likely to reproduce and to have healthy children."
MRI screening of opposite breast necessary for women with recent breast cancer diagnosis

CHAPEL HILL -- Women with a recent diagnosis of cancer in one breast should have MRI screening of the opposite breast, concludes a multi-center study involving University of North Carolina at Chapel Hill researchers.


The international research team found that MRI, or magnetic resonance imaging, detected cancer in the opposite breast in 30 of 969 women (3.1 percent) who had recently been diagnosed with cancer in one breast only. The cancers in the opposite breast were missed by previous mammography and clinical exam.


The authors recommend MRI screening for women at high risk for breast cancer – those who already have the disease, have been recently diagnosed or have a family history of breast cancer. The results appear in the March 29, 2007, issue of The New England Journal of Medicine.


"This study is pretty definitive evidence that the opposite breast needs to be evaluated with MRI," said study co-author Dr. Etta Pisano, a principal investigator and Kenan professor of radiology and biomedical engineering at the UNC School of Medicine. "But no one is recommending that we give up mammography. MRI screening is a very expensive tool that should be used judiciously for high risk populations. The last thing we would want is for every woman to think she should get an MRI," Pisano said.


In addition, MRI does not detect calcifications, one of the earliest signs of breast cancer. Mammography is the only way to detect calcifications.


The study was conducted by the American College of Radiology Imaging Network (ACRIN) at 25 test sites in the U.S. and Canada. The National Cancer Institute funded the research.


Despite negative clinical breast exams and mammography of the opposite breast, up to ten percent of women are later diagnosed with cancer in the opposite breast after having begun treatment for breast cancer, the study said. This means patients must undergo two rounds of cancer therapy (surgery and possibly radiation and/or chemotherapy) rather than one, as would be the case if cancer in the other breast was found at the time of initial diagnosis.


Sixty percent of the cancers uncovered by MRI were invasive, with potential to spread beyond the breast. Such breast tumors "are the most important ones to find," Pisano said. The average tumor size was nearly 11 millimeters.


Pisano, director of the UNC Biomedical Research Imaging Center and a member of the UNC Lineberger Comprehensive Cancer Center, said the percentage of cancers found in the opposite breast was huge. "If you were to screen the opposite breast with mammography in the general population, you would expect to find four to seven cancers per 1,000 patients. This study found three per 100, nearly ten times higher."


Smaller, less rigorous studies at a single center had suggested that MRI would detect otherwise hidden cancers in roughly 5 percent of women with a recent breast cancer diagnosis. But the percentages of additional cancers ranged widely, as did the ability of these studies to correctly identify the absence of cancer. Nor did these studies include a one-year follow-up to determine the breast cancer status of the women in whom MRI did not detect disease.


The ACRIN authors note that the additional cancers detected in their study was not influenced by the patient’s breast density, menopausal status or primary tumor history.


"The reason why dense breasts are a problem is that tissue lies between the tumor and the detector. The beam has to go though a lot of normal tissue, which can hide the tumor. But if you take slices, as MRI does, you get images in focus every few millimeters and the tumor can’t hide," Pisano said.
Widely used iron nanoparticles exhibit toxic effects on neuronal cells

Unexpected effects on cells noted while investigating a possible way to manipulate them remotely with a magnetic force


Researchers at UC San Diego have discovered that iron-containing nanoparticles being tested for use in several biomedical applications can be toxic to nerve cells and interfere with the formation of their signal-transmitting extensions.


"Iron is an essential nutrient for mammals and most life forms and iron oxide nanoparticles were generally assumed to be safe," said Sungho Jin, a professor of materials science at UCSD and senior author of a paper to be published in Biomaterials. The paper is currently available on the journal's website. "However, there are recent reports that this type of nanoparticle can be toxic in some cell types, and our discovery of their nano-toxicity in yet another type of cell suggests that these particles may not be as safe as we had once thought."

[image: image16.png]Ve Y




In their studies, the UCSD researchers used PC12 cells, a line derived from a rat pheochromocytoma. Nerve growth factor prompts PC12 cells to express a variety of neuron-specific genes and generate thin sprout-like cellular extensions called neurites, which are hundreds of times longer than the width of the cell, or up to several millimeters in length. These properties of PC12 cells have made them useful for studying the neurobiological and neurochemical properties of nerve cells. 
These PC12 cells were exposed to no (left), low (center), and high (right) concentrations of iron oxide nanoparticles in the presence of nerve growth factor, which normally stimulates these neuronal cells to form thread-like extensions called neurites.  UC San Diego

Jin and the other co-authors of the paper, Thomas R Pisanic, II, Jennifer D. Blackwell, Veronica Shubayev, and Rita Finoñes began their laboratory experiments by coating iron oxide nanoparticles with DMSA (dimercaptosuccinic acid), a metal binding agent that polymerizes on the particles' surface. This coating keeps the particles from clumping together in an aqueous solution, and facilitates their engulfment by the PC12 cells via an inward pouching of the cell membrane called endocytosis. What happened next was a surprise.


Jin's group had initially investigated the nanoparticles for use in in vitro studies as a possible way to manipulate nerve cells remotely with magnetic force. Eventually they had hoped to conduct in vivo experiments, using nanoparticles-laden nerve cells to bridge regions of damaged neurons. However, when they added nerve growth factor to nanoparticle-laden cells in culture flasks, they observed toxic dose-dependent effects: some cells died, and many of the survivors exhibited a diminished ability to produce neurites.


In their experiments, PC12 cells that had not been exposed to magnetic nanoparticles generated three neurites in response to nerve growth factor. However, exposure to a low concentration of iron oxide nanoparticles resulted in the production of fewer than three neurites per cell in response to growth factor addition. A 10-fold increase in the concentration of nanoparticles led to the production of two neurites per cell, and a 10-fold increase of that concentration resulted in only one neurite per cell. Additionally, neurites produced in response to the growth factor in the presence of iron oxide nanoparticles were less well formed and also showed abnormal morphology and neurobiological characteristics.


The researchers also studied long protein polymers inside the PC12 cells that make up the cytoskeletal structure. They found that iron oxide nanoparticles resulted in fewer and less organized microtubules and microfilaments, protein polymers involved in cell motility and cell shape.


"It's worth noting that neither iron oxide nanoparticles alone, nor the coating material alone are overtly toxic, but combining the two to create water-soluble nanoparticles has a completely different effect," said Pisanic, who carried out the studies as a part of a Ph.D. thesis project at UCSD.


Iron oxide nanoparticles are considered promising because they are maneuverable by remote magnetic fields, and can be coated with various marker molecules to make them stick selectively to tumors and other targets within the body. The particles can also be made to carry anti-cancer drugs or radioactive materials directly to a tumor. Magnetic nanoparticles designed to attach to cancerous tissue can also be made to heat up by using a remote, alternating magnetic field, thereby selectively killing cancer cells in a process called magnetic hyperthermia.


Many researchers throughout the world are also studying the use of iron-containing nanoparticles in gene therapy, magnetic resonance imaging (MRI), and other medically important applications. While studies have focused primarily on the many potential uses of nanoparticles, Jin said more attention should be paid to their safety. "Our experience leads us to conclude that any analysis of the biocompatibility of nanoparticles should include not just a toxicological study of the component parts," said Pisanic, "but also an examination of the total structure as a whole."
Fashions change, but change is always the fashion, new research suggests


Fashions come and go at a surprisingly steady rate, new research suggests, driven by a small minority of innovators amidst a majority of people copying each other.


A Durham University researcher, working with colleagues at US universities, looked at the popularity of baby names, music and dog breeds and found that their popularity lists change at a steady rate, regardless of population size.


The new research, published in the academic journal Evolution and Human Behaviour, shows how random copying, with occasional innovation, leads our collective tastes to change consistently and at a predictable rate. Because the copying is random, however, it cannot be predicted exactly which new fashions will replace the old ones.


“It’s like American Idol,” said Dr Alex Bentley, a Lecturer in the Anthropology Department at Durham University. “We can predict the steady production of new winners from programme to programme, but the randomness means we can’t forecast the particular winners themselves.”


The research adds further weight to previous work by researchers, which challenged beliefs that our fashion choices are independent, rational decisions, showing that we are generally copycats when it comes to popular culture. New ideas can become highly popular by random copying alone, and be replaced over time as the next generation of innovations are copied.


The researchers say innovation is what actually drives fashion change – the more innovators per capita, the faster the turnover. “Innovators are the cool ones who ‘pump’ new fashions into our world,” Dr Bentley explains. “Most are ignored, but some get copied.” Viral marketing professionals grasp this, says Dr Bentley, as they identify a tiny minority of true innovators among a vast majority of copiers.


The trick is, say the researchers, is to find the innovator with the next big hit. Celebrities, for example, get copied much more than random copying would predict. Dr Bentley said: “David Beckham in the early 2000’s was an innovator with his haircuts but it’s change itself that is actually in demand, more or less regardless of content. Madonna knows this –staying on top for two decades by changing her image constantly.”


The researchers say the steady turnover discovered under the random copying model could be used to predict turnover rates on bestseller lists, as well as distinguish copying from other forms of collective behaviour.


Dr Bentley, Principal Investigator at the AHRC Centre for the Evolution of Cultural Diversity, collaborated with colleagues at California State University, Western Carolina University and Indiana University in the US. They looked at the Billboard Top 200 chart and found that it turned over at a constant average rate for 30 years, from the 1950s to the 1980s. The number of albums entering and exiting the chart varied from day to day and month to month, but overall the average turnover was 5.6% per month for the full 30-year period. They discovered a similar consistency in turnover for the top baby names and dog breeds.


This real-world data was matched by computer simulations of a random copying model, in which with hundreds or thousands of individuals copy each other from one instant to the next, with a small proportion of innovators (2% or less). During the simulation, they kept track of the Top 40, Top 100 most popular ‘fashions’ and monitored their turnover. The model predicted continuous and regular turnover, consistent with the real-world data from the charts of baby names, music and dog breeds.


How quickly a list will change depends on the size of the list – a Top 100 changes proportionally faster than a Top 40 – but, surprisingly, the size of the population does not have an impact, the research found. Although a larger population means more new ideas, it also means more competition to reach the top, and the two balance each other out: the turnover on bestseller lists remains steady as population size changes.


Random copying, however, does not lead to a ‘rational’ collective decision, which is fine for fashions, but undesirable for public policy, say the researchers. In most situations, such as voting or investing, it is best for society if people make their own rational informed choices. “When political agendas are constantly changing, it’s a sign that politicians are copying each other rather than thinking for themselves,” Dr Bentley said.
Omega-3 fatty acids affect risk of depression, inflammation

COLUMBUS , Ohio -- A new study suggests that people whose diets contain dramatically more of one kind of polyunsaturated fatty acid than another may be at greater risk for both clinical depression and certain inflammatory diseases.


The report, published online this week in the journal Psychosomatic Medicine, suggests that we need to balance out our intake of omega-6 and omega-3 fatty acids. The current typical American diet contains 20 times more omega-6 than omega-3, a ratio that researchers say should be lowered to 4-to-1, or even 2-to-1.


This is the most recent in a long series of experiments Ohio State University researchers have conducted on the links between psychological stress and immunity. The addition of dietary questions to studies that have previously focused solely on emotional and biochemical markers may yield important new clues about the immune system.


"In this study, we're looking at the intersection of behavior, immune function and diet. In past experiments, we concentrated only on the first two," explained Jan Kiecolt-Glaser, professor of psychiatry and psychology at Ohio State and lead author on the paper.


"It now appears that diet is a very important variable in the equation as to how people respond to depression and stress."


The study, conducted in OSU's Institute for Behavioral Medicine Research, focused on a group of 43 middle-aged to elderly men and women, nearly half of which were the caregiver spouses of people with Alzheimer's or other dementias. By including caregivers who typically report greater stress and more depression than similar ad ults who are not caregiving, the researchers could look at how depression and diet might interact to affect inflammation.


Blood samples were drawn from each person in the study and tested for interleukin-6 (IL-6), tumor necrosis factor -alpha (TNF-alpha ) and the receptor molecule for IL-6. Participants also completed a survey questionnaire that gauged their level of depression.


The analysis showed that participants who had much more omega-6 -- compared to omega-3 -- fatty acids, and who also were reporting more symptoms of depression, had much higher levels of IL-6 and TNF-alpha, two cytokines which enhance inflammation.


"The data suggest that higher depression and a poorer diet in terms of omega-3 can work together to promote inflammation. Other researchers have shown that clinically depressed people -- those with more severe depression -- often have lower omega-3 levels in their blood, and several studies have shown that supplementing diets with omega-3 improves depression," Kiecolt-Glaser said, although the reason isn't clear.


"People who are depressed don't eat well, or it might be that there is something about depression that affects how well people process such foods."


In recent years, research has shown that an increase in omega-3 fatty acids in the diet has specific health benefits, especially in patients with depression, cardiovascular disease and inflammatory and autoimmune diseases.


Martha Belury, an associate professor of human nutrition, endocrinology, diabetes & metabolism at Ohio State and co-author of the study, said the design of the study was important.


"We looked at people who were experiencing real depression, not those whose depression arose as a part of some experiment, and we could clearly see a relationship between lower omega-3 fatty acids and certain markers of depression and inflammation."


Belury said that current recommendations allow up to two servings each week of cold-water fish – the best source of omega-3 – such as salmon or trout. This would not apply to pregnant women, she said, where concerns are greater about the heavy metal contamination such fish might contain. Omega-3 is also available as nutritional supplements


"This study has shown that even in people who did not take supplements, maybe just a little bit more omega-3, could help reduce their markers for both stress and depression," Belury said.


"The important message for consumers is that they don't have to take mega-doses of omega-3 to have some impact. It might not take a whole lot to have a significant clinical impact," Belury said.


The researchers are now starting a larger, more comprehensive randomized and controlled trial of omega-3 in adults between the ages of 50 and 80 in hopes of testing the questions raised in this pilot study.
Lack of sea ice devastates seal populations
* 18:32 28 March 2007

* NewScientist.com news service

* Debora MacKenzie

Thousands of harp seal pups have died in eastern Canada due to a lack of ice floes, caused by global warming, conservationists say. An entire population of the seals could be wiped out if Canada’s annual seal hunt goes ahead, they warn.


Warmer sea temperatures in the southern Gulf of St. Lawrence have led to a lack of ice cover. It means mother seals cannot climb onto the ice as usual and are instead forced to give birth at sea, where the pups drown.


Normally hunters go onto the sea ice in the Gulf in late March to club or shoot young seals for their pelts. They also harvest organs for Chinese medicine. So far, unusually, Canada’s Department of Fisheries and Oceans (DFO) has not announced the number of seals hunters will be allowed to take this year, apparently due to uncertainties caused by the lack of ice. The announcement is expected later this week.


“I’ve been flying over the area for two days and I’ve seen hardly any seals where we normally see thousands,” says Sheryl Fink of the International Fund for Animal Welfare. “I’ve never seen so little ice. There’s none,” she told New Scientist.


She fears all the seals in the southern Gulf might have lost their pups, making this the biggest abrupt die-off of mammals due to global warming yet.

Disaster looms


It could get worse. There is an area of ice in the northern Gulf, where government scientists have reported about 15,000 seals – far fewer than usual. “If they let the hunt go ahead, all the hunters will go there. The seals will be very concentrated and easy to reach because there’s so little ice.”


That could be disastrous. In 2002, DFO estimates, 75% of pups in the Gulf died when there was also very little ice. Many of the seals giving birth this year were born then. “If we now kill off their few remaining pups, it could have a serious impact,” says Fink. “We could be heading for the extirpation of harp seals in the Gulf.”


One third of Canada’s annual seal hunt takes place in the Gulf, with the rest further north along the coast of Newfoundland and Labrador in April. This year, the sea ice in those regions is reduced, but adequate, so the hunt should be unaffected.


In 2006, Canada allowed the killing of 335,000 seals. Some scientists say that will reduce seal numbers, but will not, as people in the hard-hit region hope, revive the collapsed cod fisheries.
'Inspector Gadget' to star in space tether test

* 21:35 28 March 2007

* NewScientist.com news service

* Maggie McKee


A thermos-flask-sized satellite that will ride up and down a 1-kilometre-long tether in space, like a skier in a gondola lift, is set to launch on 17 April. Designed to test technologies that could be used to boost future satellites into higher orbits, the tether mission should be visible with binoculars – and possibly the naked eye.


Researchers believe that long tethers, rotating lengthwise, could one day catch satellites in space and fling them to higher orbits. This could allow rockets to use less fuel if they launched satellites to relatively low altitudes before having the tether take over, boosting the satellites into higher orbits – or out of Earth's orbit altogether.


The tether could also extend the life of existing satellites that begin to drop due to atmospheric drag (see Space tether to send satellites soaring).
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Several hurdles must first be overcome, however. "In order to pull something like that off, we need to be able to accurately predict and control the motion and dynamics of the tethered system, so we can get a payload to meet up with the end of a rotating tether," says Rob Hoyt, chief executive officer of Tethers Unlimited of Bothell, Washington, US. 

Now, Hoyt and colleagues are gearing up to launch a mission to study just how a tether and spacecraft move together in space. Called MAST (Multi-Application Survivable Tether), it is expected to launch on a Dnepr rocket from Baikonur Cosmodrome in Kazakhstan on 17 April.
MAST's three tiny satellites will separate in space, pulling a 1-kilometre-long tether taut as they do. Two will sit on the ends of the tether, while the middle satellite, called Gadget, will crawl along its length checking for damage from micrometeorites and other hazards (Image: Tethers Unlimited Inc)
Inspector Gadget


The mission is comprised of three "picosatellites" which together take up the volume of a loaf of bread. Seven days after they reach their orbit, at an altitude of 750 kilometres, the satellites will separate, pulling a 1-kilometre-long tether taut as they do.


Two satellites will act as anchors for the ends of the tether, while the middle satellite – the "inspector", called Gadget – will travel back and forth along its length, using a digital camera to scan for damage from micrometeoroids, space junk, radiation and corrosive atomic oxygen.


Gadget will use solar panels to power its crawl – a trip that takes seven days from one end of the tether to the other. Its motor is expected to last at least three months, providing continuous updates on the health of the tether over time.

Interwoven lines


That data will help researchers get a better idea of the risks future space tethers will face, since previous tether missions experienced very different fates. The first, a hair-thin, 20-kilometre-long tether called SEDS-2 that launched in 1994 to an orbit a few hundred kilometres in altitude, broke after just five days in space, probably because it hit a micrometeorite.


But a 4-kilometre-long tether about twice as thick, called TiPS, that launched in 1997 to an altitude of about 1000 kilometres lasted a surprisingly long time – nearly 10 years. "So we basically had two data points on the survivability of tethers in space, at opposite ends of the spectrum," says Hoyt.


The MAST tether is expected to be more durable than those previous experiments, since it uses three, interwoven lines, each 0.5 mm wide, rather than just one. "It's kind of like a long, thin net, so if you get a piece cut somewhere, there are other parallel lines that can take over the load," Hoyt says.

Weak antenna


Gadget's camera will try to search for any such cuts, and all three satellites will be fitted with Global Positioning System (GPS) devices so researchers will be able to study whether the tether wiggles and the satellites stay in their desired configuration.


But Hoyt says the mission may not be able to send the images and data back to Earth. That is because the mission is so tiny that its antenna may not be powerful enough to make contact with the ground – something it will first attempt to do three days after its launch. "It's sort of on the hairy edge whether we'll be able to establish reliable contact with the spacecraft," he admits.


Even if contact is not possible, however, the spacecraft are still programmed to deploy, and mission leaders say they should still be able to monitor the tether's health from Earth. "We expect it to be visible under the right conditions from the ground, with telescopes, binoculars, and possibly the naked eye," Hoyt told New Scientist. The website Heavens Above will provide information on when and where to view it.


The mission was originally due to lift off on Tuesday but has now been delayed until 17 April because of problems with its Dnepr launch rocket.


The previous Dnepr to launch crashed shortly after lift-off in July 2006, about 150 kilometers southwest of the Baikonur space centre in Kazakhstan (see Russian rocket sends CubeSats crashing into the Earth). Russia was forced to pay Kazakhstan $1 million to compensate for ecological damage from the accident, the Ria Novosti news agency reported.
Darwin 'was committed to publish'


The idea that Charles Darwin delayed publishing On the Origin of Species for 20 years for fear of ridicule is a myth, a new assessment claims.


A Cambridge historian with access to Darwin's papers says there is simply no evidence to show the naturalist held back his evolution theory.


Dr John van Wyhe says the scientist was just busy with other writings and also sporadically hindered by ill-health.


His analysis of events is published in a journal of the Royal Society.


"If you read his letters from the 'gap years', as I call them, there are many references to his friends and relatives about what he intends to do with his theory - and that is to publish once he has finished his other work," Dr van Wyhe told BBC News.


"The problem was that 'other work' took him far longer than he expected."


The other work in question included writing up the detailed descriptions of animals, plants and rocks he saw on his career-defining voyage to the Galapagos Islands on HMS Beagle.


In particular, it seems, he spent an inordinate amount of time describing new barnacles - a personal passion.

'Consistent' line


Charles Darwin's seminal work On the Origin of Species by Means of Natural Selection was first published in 1859. In its opening pages, he refers to his realisation of its central ideas coming to him in 1837.


Various explanations have been offered for the 22-year wait to get into print.


Some say he prevaricated because he feared scorn from scientific colleagues, others that he was concerned about persecution by the church; some even that his ideas might have annoyed his religious wife, or reflected some deep inner psychological turmoil.


But Cambridge University's Dr van Wyhe is in a privileged position to judge Darwin's real motives.


The Cambridge academic has spent a career studying the naturalist and has gathered together huge numbers of notes, diaries and other documents for an online library.


Dr van Wyhe says close examination of these texts shows Darwin to be consistent in his determination to publish.

Slow burn


"Darwin was aware that his theories would be despised but that does not mean he was afraid of saying what he believed," the scholar added.


"His project was highly ambitious and of immense scope and he needed time to garner the necessary evidence. But he was also working on other projects - his Beagle-related works, then his work on barnacles - and these pushed back the date until he could start work on his species theory."


Dr van Wyhe says the "delay view" appears to have gathered pace in the 1940s, probably inherited from earlier writers who did not have access to all of Darwin's work.


He says the long gestation was typical of the way Darwin worked. The naturalist's book on orchids was not published until 30 years after that research began; he published his earthworms book 42 years after first conceiving the idea.


When On the Origin of Species did finally go to the printers it was supposed to have caused a sensation , although some now suspect the level of controversy, just like the significance of the gap years, has been exaggerated.


Darwin's observation that species evolve over the course of generations through the natural selection of favourable traits has become a central pillar of biological thinking and has influenced many other fields of scientific endeavour.


Dr van Wyhe details his arguments in the Notes and Records of the Royal Society.
Supermarket surgeries 'a wake-up call for the profession'


Last week, the government announced plans to let supermarkets and retail pharmacies provide GP services, particularly in under doctored areas. Boots the Chemist welcomed this as "good news" but doctors raised concerns that this may be "a back door way of privatising the NHS."


A report in this week’s BMJ asks is "24-7 healthcare" really likely and how real is the threat of backdoor privatisation?


It’s understandable that general practitioners might fear this new face of primary care as a threat to their business, writes author and freelance journalist, Lynn Eaton. But so far no company has voiced any intention of being direct providers of primary care. If anything, they want to steer clear of it, insisting they are merely renting out empty space to others.


However, GPs cannot afford to be complacent, warns Michael Dixon, chair of the NHS Alliance. "It’s a wake-up call for the profession," he says. "If supermarkets are going to open surgeries with longer hours, it’s going to put pressure on GPs to open longer too."


The national clinical director for primary care, David Colin-Thome, believes that shifting GP surgeries into supermarkets is, potentially, a good idea, but stresses the need to keep the principles of good general practice.


The threat of backdoor privatisation of primary care is real enough, if you look at what has happened in social care in the last decade, writes Eaton. Voluntary sector organisations now sit alongside multinationals, while care homes are run by anyone from big companies like BUPA through to local entrepreneurs. What’s to say primary care won’t go the same way?


One flaw in the "backdoor privatisation" argument is that GP practices are already independent businesses, so maybe the real question is not whether primary care services will be privatised, but whether we might now see the corporate heavyweights – the chains and multinationals that grace our shopping centres – muscling in on the primary care act.


The supermarket model is a step too far for most doctors, but Michael Dixon does see change ahead, as primary care trusts try to provide patients with the longer opening hours and Saturday morning surgeries.


He warns: "There is pressure on GP practices to shape up. The government has tried the command and control method, but they can’t do that because GPs are independent practitioners. The next thing was to bribe us – which was the new GP contract. The last thing is to create the big bad wolf of open competition, which is what we are beginning to see now."
Arthritis pain processed in brain’s 'fear zone,' first PET scans reveal


Researchers at The University of Manchester have discovered that arthritis pain, unlike that induced as part of an experiment, is processed in the parts of the brain concerned with emotions and fear.


A team led by Dr Bhavna Kulkarni has captured the first images of how the brain processes arthritis pain, using positron emission tomography (PET) scanners based at the Christie Hospital.


In a study funded by the Arthritis Research Campaign and published in 'Arthritis and Rheumatism' this week, they compare the brain areas involved in processing arthritic and experimental pain in a group of patients with osteoarthritis.


Dr Kulkarni said: "We knew from our previous neuro-imaging studies that experimentally-induced pain is processed in at least two brain networks, collectively known as the ‘pain matrix.’ The ‘medial pain system’ processes the emotional aspects such as pain’s unpleasantness, while the ‘lateral pain system’ processes the pain’s intensity, location and duration.


"We wanted to see whether the same applied to the clinical pain suffered by people with conditions like arthritis, as no direct comparisons of experimental and clinical pain had been undertaken in the same group of patients."


Six female and six male patients with osteoarthritis of the knee underwent PET brain-scanning during three different pain states: arthritic knee pain, experimental knee pain (when no arthritic pain was present) and a pain-free state. Each patient also rated their perceived pain intensity and unpleasantness on 0 – 100 rating scales at 10 minute intervals.


"We thought that arthritic and acute experimental pain would be processed within the same areas of the pain matrix," Dr Kulkarni continued. "But, although both activated both the medial and lateral pain systems, arthritic pain prompted increased activity in the cingulate cortex, thalamus and amygdale within the medial system - the areas concerned with processing fear, emotions and aversive conditioning.


"This suggests that arthritic pain has more emotional salience than experimental pain for these patients, which is consistent with the unpleasantness scores they themselves gave. The increased activity in the areas associated with aversive conditioning, reward and fear, which are less commonly activated during experimental pain, suggests they might be processing fear of further injury and disability associated with the arthritic pain."


Project supervisor Professor Anthony Jones, whose Human Pain Research Group is based at Salford Royal NHS Foundation Trust, said: "The finding that both experimental and arthritic pain activate the medial and lateral pain systems suggests that there isn’t a unique brain network for processing arthritic pain, and we are therefore justified in using experimental pain to investigate the generalised mechanisms of pain perception. However, it seems that studying experimental pain alone does not provide the complete picture, and that PET scanning patients experiencing different types of clinical pain can reveal subtle changes in brain activity.


"Importantly, the study has demonstrated the importance of the medial pain system during the experience of arthritic pain, suggesting it would be a good target for both new analgesics and non-pharmacological interventions. The body’s own pain-killing chemicals - the endogenous opioid system – could even be a possible candidate for modulation to target pain in the areas we have identified."
Why Hispanic Immigration is Not a Threat to American Identity

APSA Press Release

Washington, DC—New research by political scientists concludes that available data does not appear to support the claim that Hispanic immigration poses a threat to American identity. Among the key findings of this study are that Hispanics acquire English and lose Spanish rapidly beginning in the 2nd generation; appear to be as religious and at least as committed to the work ethic as native-born whites; and largely reject a purely ethnic identification and exhibit levels of patriotism equal to native-born whites by the 3rd generation.

This research is presented in an article entitled “Testing Huntington: Is Hispanic Immigration a Threat to American Identity?” by co-authors Jack Citrin, Amy Lerman, Michael Murakami (all of the University of California, Berkeley), and Kathryn Pearson (University of Minnesota). The article appears in the March issue of Perspectives on Politics, a journal of the American Political Science Association (APSA), and is available online at /imgtest/PerspectivesMar07Citrin_etal.pdf.


The goal of the study is to test several propositions in the national debate on immigration —put forth by Harvard scholar Samuel Huntington among others—which emphasize the destabilizing impact of Mexican immigration on American national identity. The authors seek to “ground the debate over Huntington’s prognosis…in a sustained empirical analysis of recent immigrants.” The resulting analysis employs data from the U.S. Census and several national and Los Angeles opinion surveys with thousands of respondents.


Traditional patterns of linguistic assimilation result in the vast majority of immigrants becoming monolingual in English by the 3rd generation. Clear evidence also points to the continuation of these patterns in the case of Hispanic—and specifically Mexican—immigrants. In the 2000 Census, 50% of the native-born living in the households of Mexican-born immigrants either spoke only English or spoke English very well. Other data show that 71% of Hispanic immigrants are English dominant by the 3rd generation and that “controlling for age, education, income and residential context, 2nd and 3rd generation Hispanics are much more likely than immigrants to speak English well.” The authors note that this “intergenerational rate of linguistic assimilation among the offspring of Mexican immigrants surpassed that of every other immigrant group.” Moreover, they found that “the pace of linguistic assimilation among recent Mexican immigrants seems to be more rapid than in the past.” Finally, the authors observe that by the 3rd generation, Hispanics’ preferences on policy questions related to bilingual education and declaring English as the official language of the U.S. “closely resemble those of whites and blacks.”


Huntington and other nationalists have prioritized identity with the nation over other affiliations and are concerned about a collision between demographic diversity and national solidarity. The data analyzed in this study demonstrate that “the assimilation of Hispanics is proceeding but is not complete.” By the 3rd generation 56% of Hispanics identify themselves as American, and “among native-born Hispanics, an American identity…far outstrips a purely ethnic identity.” In terms of love of country, the authors find that “patriotism among Hispanics, including the foreign-born, is as high as among white Americans.”


Finally, regarding the perceived challenge posed to the cultural foundation of the Anglo-Protestant Ethic by Hispanic immigration, the data shows that “Hispanics as a whole appear to attend church about as often as white respondents” and there is no evidence that they or their offspring are “quicker to abandon God or country than other Americans.” Hispanics are also more likely than whites—by a margin of 59% to 30%--to agree with the statement that “success at work in America comes from doing what is best for yourself rather than what is best for others,” belying the fear that “today’s Hispanic immigrants are unprepared to work hard.”


The prominent debate about immigration and its consequences today has wide-ranging consequences for immigrants and U.S. citizens alike and is a growing field of research for political scientists. This important study examines the veracity of claims made in the immigration debate regarding threats to American national identity. Contrary to these fears, the authors observe that “the data available now suggest that the rise of a self-sufficient sub-population speaking mainly Spanish…is not a serious threat, and that the privileged status of English as the country’s sole common language remains secure.” They conclude by noting that while predictions about the future always are risky “at present traditional patterns of assimilation appear to prevail” among Hispanic newcomers.
Bukiet sees subway series a distinct possibility in 2007


The New York Mets should expect to win about 90 games in 2007 and the Yankees a whopping 110 games to lead their divisions, said Bruce Bukiet, PhD, an associate professor of mathematical sciences at New Jersey Institute of Technology (NJIT). Bukiet, who is also an associate dean of NJIT’s College of Science and Liberal Arts offers the expectations for the number of games each major league baseball team should win based on his mathematical model, developed in 2000.


The other division winners should be the Cleveland Indians in the American League (AL) Central Division, and Los Angeles Angels in the West. In the National League (NL), the San Diego Padres should win in the West, while the Houston Astros and St. Louis Cardinals will compete for the Central Division title in a very close race. The wildcard teams in the NL should be the Phillies, while in the AL, the Red Sox, Blue Jays and Twins will vie for that title.

The expected wins for each team are:

 * AL East: Yankees – 110; Blue Jays – 87; Red Sox – 87; Orioles – 75; Devil Rays 55;

 * AL Central: Indians – 92; Twins – 88; Tigers – 84; White Sox – 82; Royals 58;

 * AL West: Angels – 94; A’s – 80; Rangers – 77; Mariners – 74;

 * NL East: Mets – 90; Phillies – 88; Braves – 81; Marlins – 77; Nationals – 73;

 * NL Central: Astros – 87; Cardinals – 86; Cubs – 82; Braves – 81; Reds – 71; Pirates – 66;

 * NL West: Padres – 90; Dodgers – 85; Diamondbacks – 78; Giants – 78; Rockies - 76; 


"These results offer a guide as to how teams ought to perform during the season. But unknowns continue to exist, especially those dealing with trades, injuries and rookies’ performances,” said Bukiet, who worked with NJIT Mathematical Sciences undergraduate William Michael Hourican on these computations.


Operations Research published Bukiet’s mathematical model on which his predictions are based. His model computes the probability of a team winning a game against another team with given hitters, bench, starting pitcher, relievers and home field advantage. Bukiet has appeared on CNN Headline News, the Jerusalem Post and Fox Radio’s Roger Hedgecock Show, KOGO, San Diego and others. Interview Bukiet in person at 501 Cullimore Hall, by telephone (973-596-8392) or email bukiet@m.njit.edu.


Bukiet, an avid Mets fan, has used this mathematical model to determine whether it is worthwhile to wager on games during the baseball season. His picks are posted (for academic purposes only) on his website (www.egrandslam.com). These picks have produced positive results for five of the six years he has posted them.


Bukiet’s main areas of research have involved mathematical modeling of physical phenomena, including detonation waves, healing of wounds, and dynamics of human balance. He has also applied mathematical modeling to sports and gambling, in particular for understanding baseball and cricket. He is currently working on National Science Foundation projects to train math and science teachers for high-need schools and to bring computational research projects into Newark High Schools. Bukiet received the NJIT Excellence in Teaching Award in 2006 for Outstanding Work. Bukiet received his PhD in mathematics from the Courant Institute of Mathematical Sciences, New York University.
Estrogen protects liver after traumatic injury

Birmingham, AL -- Researchers have identified the receptor pathway used by estrogen to decrease liver injury after trauma and hemorrhage. The related report by Hsieh et al, “G protein-coupled receptor 30-dependent protein kinase A pathway is critical in nongenomic effects of estrogen in attenuating liver injury after trauma-hemorrhage,” appears in the April issue of The American Journal of Pathology and is accompanied by a commentary.


Research has shown that estrogen improves host response after traumatic injury, but the cellular pathway used has been unknown. Estrogen directs cellular processes in two ways: by interacting with DNA to produce new protein or by binding cell surface receptors to initiate rapid protein signaling. Current data points to cell surface receptors in improving recovery from liver injury following soft-tissue trauma and major blood loss, but which receptor is responsible for producing this effect was not known until this study was performed.


Research directed by Irshad H. Chaudry at the University of Alabama at Birmingham sought to answer this question using an established rat model of liver injury and hemorrhage. They examined the cell surface receptor pathways by treating rats with a form of estrogen that cannot enter cells, thus acting only via cell surface interactions.


As expected, rats affected by trauma-hemorrhage released high levels of liver enzymes associated with liver damage. However, treatment with surface estrogen decreased the amount of enzymes released. Further, such treatment also maintained normal levels of cell-protective Bcl-2 and active protein kinase A, which were otherwise decreased by trauma-hemorrhage.


The researchers then examined two possible receptors, G protein-coupled receptor 30 (GPR30) and estrogen receptor-alpha, for their role in mediating estrogen’s protective effects. Receptor expression on the cell surface was diminished by blocking protein production in cultured liver cells. Blockade of estrogen receptor-alpha had no effect on cells, but GPR30 silencing resulted in decreased Bcl-2 and active protein kinase A.
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By identifying GPR30 and the downstream pathways (Bcl-2 and active protein kinase A) involved in estrogen’s beneficial effects, Chaudry’s group has provided new insights in resolving liver injury following tissue trauma and major blood loss. Specific activation of these protein pathways may provide novel therapeutics for treating trauma patients.
Bats get the munchies too!


Many of us will be familiar with cravings for sweet food, after having overindulged in alcohol the night before. It appears that Egyptian fruit bats also crave particular types of sugar to reduce the effects of ethanol toxicity. Francisco Sanchez from the Ben-Gurion University of the Negev (Israel) will present data  demonstrating this on Sunday 1st of April at the Society for Experimental Biology’s Annual Meeting in Glasgow.
Fruit bat

The concentration of ethanol rises in fleshy fruits, such as figs and dates, as they ripen. Egyptian fruit bats prefer these fruits when they are ripe, however high concentrations of ethanol (around 1%) are toxic to the animals. Intoxicated bats may also be less able to respond to attacks from predators, and to avoid obstacles (much like us humans, some might say!). The sugar molecule, fructose, is known to reduce the toxicity of ethanol. Therefore, scientists investigated the effect of consuming fructose on ethanol toxicity in Egyptian fruit bats, and whether the fruit bats preferred food containing sucrose after they had consumed ethanol.


It was found that ethanol levels measured in fruit bat breath declined faster after feeding on fructose-containing food, than when the food contained either sucrose or glucose (two other types of sugar). Furthermore when the amount of ethanol in food increased the fruit bats preferred food which contained fructose over glucose-containing food. Intriguingly the fruit bats preferred food containing sucrose above either of the other two sugars. Thus, although only fructose reduced ethanol toxicity for Egyptian fruit bats, the bats themselves perceived both fructose and sucrose as being beneficial. “We think that this observation may be due to a matter of taste or flavour”, explains researcher Francisco Sanchez, “The perception of sweetness versus bitterness may vary according the type of sugar and the amount of ethanol consumed. The combination of sucrose and ethanol may just have tasted better than either ethanol and fructose, or ethanol and glucose”.
The world's largest particle accelerator has been completed


The last quadripolar magnet was brought down into the tunnel of the world’s largest particle accelerator; the CERN’s1 LHC, or Large Hadron Collidor. This magnet is part of a series of 392 units which will ensure that the beams are kept on track all along their trajectory through the tunnel. Its installation marks the completion of a long and fruitful collaboration between the CERN, the CNRS/IN2P32 and the CEA/DSM3 in the field of superconductivity and advanced cryogenics. This collaboration has lasted over ten years and was part of the special contribution made by France, as the host country, to the construction of the LHC.


Built to answer the most fundamental questions in physics, the LHC accelerator is assembled at the CERN in a tunnel which has a circumference of 27 km and is buried 100 metres beneath the Franco-Swiss border. It is composed of 1700 large magnets of which 392 are quadripole magnets designed to guide and focus the beams. It also includes a significant quantity of corrective magnets. The final installation of the LHC will be completed in mid-2007, and start-up is planned for November 2007.


In order to meet the considerable technological challenges presented by the LHC, the CNRS, CEA and CERN collaborated closely in the construction of the accelerator. The protocol of collaboration amongst these three organizations was signed on February 14, 1996 in the presence of the Minister responsible for research.


The performance of the LHC’s beam-guiding magnets is ensured by their operating in a supra-conductive state which can only be reached if the system is maintained at very low temperatures. Therefore the LHC requires the largest cryogenic infrastructure ever created. Within this infrastructure the CNRS and the CEA, along with CERN teams, conceived and validated the cryogenics using superfluid helium at -271°C, a temperature lower than that of interstellar space. In addition, France played a principle role in the creation of the focusing units by conceiving the LHC’s principle quadripole superconductors and their cold mass assembly. The 392 quadripole magnets are now all in the tunnel and will ensure that the beams are kept on track. This means that they will control the beams’ millimetric dimension all the way along their trajectory. These magnets are inserted in enclosures of liquid helium along with corrector magnets as well as other components. This complex assembly is called cold mass. It is then itself surrounded by a cryostat and a server module. All of this forms what is known as a short-straight section.


The CEA-Dapnia created the prototypes and then participated in the technology transfer and monitoring of industrial production of the 392 quadripole cold masses in Germany. The Orsay Institute of Nuclear Physics (CNRS/IN2P3 – Paris University 11) participated in the design and creation of the short-straight section cryostats from prototype to industrialization. The institute’s contribution went as far as monitoring production and assembly of the series at the CERN. The first short-straight section, and thus the first quadripole magnet, was brought down into the LHC tunnel in April 2005.


The Orsay Institute of Nuclear Physics also developed and calibrated over 6000 thermometers which will measure and monitor all of the LHC supraconductor’s elements to the nearest tenth of a degree. The Low-Temperature division of the CEA participated in monitoring the production, delivery and installation of the -271°C refrigeration units, after having led the initial basic design work. This same division perfected the cryogenics for the experimental Tore Supra system in Cadarache, used for research on controlled fusion.


The installation of the last quadripole magnet marks the end of the collaboration related to France’s special contribution to the project. France’s commitments to the construction of the LHC have been honoured, and even significantly surpassed. French assistance to the LHC continues for putting the equipment into operation. Beyond the LHC, the technologies developed through this collaboration are transferable to several major pieces of equipment currently being studied, developed, or under construction.

Dirt exposure 'boosts happiness' 
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    Exposure to dirt may be a way to lift mood as well as boost the immune system, UK scientists say.
Lung cancer patients treated with "friendly" bacteria normally found in the soil have anecdotally reported improvements in their quality of life.
    Mice exposed to the same bacteria made more of the brain's "happy" chemical serotonin, the Bristol University authors told the journal Neuroscience.
    Common antidepressants work by boosting this brain chemical.


Dirty play 
    A lack of serotonin is linked with depression in people.

Happy as a pig...
    The scientists say more work is now needed to determine if the bacterium Mycobacterium vaccae has antidepressant properties through activation of serotonin neurons.
    Lead researcher Dr Chris Lowry said: "These studies help us understand how the body communicates with the brain and why a healthy immune system is important for maintaining mental health.
    "They also leave us wondering if we shouldn't all spend more time playing in the dirt."
    The work could also help experts' understanding of why an imbalance in the immune system leaves some individuals vulnerable to mood disorders like depression, he added.
Mood and immunity
    Canadian researchers have also been exploring the links between serotonin, mood and immunity.
    A team at Georgetown University Medical Center recently discovered serotonin is passed between key cells in the immune system, and that the chemical can activate an immune response.
    This suggests that serotonin may restore a healthy immune function in people who are depressed and prone to infections.
    On the flip side, it is also possible that serotonin, and serotonin-boosting antidepressants, end up bolstering immunity to the point that they trigger autoimmune disease where the body attacks itself.
    Gerard Ahern, lead researcher on the study, explained: "At this point we just don't know how these drugs might affect immunity, so we really need to clarify the normal role of serotonin in immune cell functioning." 

Seeking a Car That Gets 100 Miles a Gallon

By NICK BUNKLEY

The race is on to develop a commercially viable car that can travel 100 miles on a gallon of gasoline.


The same group that awarded $10 million to a team that built the first private spacecraft to leave the earth’s atmosphere is expected to announce today the rules for its automotive competition.


The group, the X Prize Foundation, says that the automotive contest, expected to carry a prize of more than $10 million, could have a significant effect on the automobile industry by speeding up efforts to use alternative fuels and reduce consumption. The average fuel economy of vehicles sold in the United States has remained nearly stagnant — around 20 miles a gallon — for decades.


“The industry is stuck, and we think a prize is perfect to disrupt that dynamic,” said Mark Goodstein, executive director of the Automotive X Prize. “Failure is frowned upon in this industry, and that doesn’t make for big advances. It makes for incrementalism.”


Even before it began publicizing a draft of the rules for the competition, the foundation had fielded inquiries from more than 1,000 potential contestants and institutions willing to participate. Many major automakers have also expressed interest in monitoring the contest, including some that are considering competing themselves.


Ideally, Mr. Goodstein said, some of the top teams would see their designs purchased and used in some form by automakers.


A General Motors spokeswoman, Susan Garavaglia, said the company had not determined its level of participation in the contest but would pay close attention to it.


“G.M. is always looking for new innovative technology to improve fuel economy and performance and reduce emissions of our vehicles,” Ms. Garavaglia said. “The key is whether or not it can be provided to the customer in a way that’s affordable to them and in a way that we can make it in a high-volume application.”


Indeed, the organizers want to ensure that vehicles entered in the contest, which will compete in races in 2009 to determine the winner, are commercially viable. Entries must be production-ready, unlike many of the fantastical concept cars that are presented at auto shows. Each team must prepare a business plan for building at least 10,000 of the vehicles at a cost comparable to that of cars available now.


In fact, several cars have been built that could travel more than 100 miles on a gallon, but they were expensive and were used only for demonstration.


“Building a one-off that can go 100 miles per gallon, I think any of the automakers could do that,” said James A. Croce, chief executive of NextEnergy, a nonprofit organization in Detroit that promotes alternative energy. “It’s mass-producing them that’s the problem.”


But if the Automotive X Prize works as intended, that problem could be resolved much faster than the industry might on its own.


“This is not a question of curing cancer,” Mr. Goodstein said. “The technologies to build superefficient vehicles exist. It’s just a matter of convincing manufacturers to build them.”

Is dark energy an illusion?

* 11:00 30 March 2007

* NewScientist.com news service

* David Shiga, London


The quickening pace of our universe's expansion may not be driven by a mysterious force called dark energy after all, but paradoxically, by the collapse of matter in small regions of space.


Astronomers were astonished to discover in 1998 that the expansion of the universe is happening at an ever-increasing rate. The mysterious repulsive force responsible for this was dubbed dark energy, though scientists still do not know what it is (see Dark energy: seeking the heart of darkness).


Now, physicist Syksy Rasanen of CERN in Geneva, Switzerland, says we might not need dark energy after all. As counter-intuitive as it sounds, the increasing rate of expansion might be due to the collapse of small regions of the universe under gravity, he says.

Gravitational brake


Cosmologists have long assumed that the overall expansion of the universe is not affected by the properties of small regions within it, since these properties should average out on the largest scales.


But in any given region of space, the force of gravity between bits of matter acts as a brake on expansion. This means that expansion should slow down quickly in regions with lots of matter, while continuing without much change in mostly empty regions.


It is this difference in the expansion rate between different regions that could produce the illusion of dark energy, Rasanen says. Strangely enough, even though the expansion rate decreases or stays about the same in every region, the average rate of expansion for the universe as a whole can increase.
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This is because over time, denser regions suck even more matter into them by the force of gravity, which further empties the less dense regions. This process has led to the condensation of matter into galaxies and clusters of galaxies, with ever larger voids in between. 
Unchecked expansion


Although the expansion slows down more and more in the dense regions, these regions become less and less important to the overall expansion of the universe, because they make up a smaller and smaller percentage of its volume.


In the voids, by contrast, the expansion continues relatively unchecked, so that they become a larger and larger part of the universe's total volume.


As the influence of the dense regions declines, the average expansion rate of the universe actually increases, even though there is no repulsive dark energy at work. "I find this to be a very plausible explanation for accelerated expansion," Rasanen says.

Stark differences


But Niayesh Afshordi of the Harvard-Smithsonian Centre for Astrophysics in Cambridge, Massachusetts, US, says although the idea is an attractive possibility, it is "very unlikely".
Over time, matter pulls together into a web-like structure of 'superclusters' of galaxies, leaving ever larger voids behind. The greater rate of expansion in the voids – which make up a larger fraction of the universe's volume – may account for the observations usually attributed to dark energy (Illustration: Center for Cosmological Physics/U Chicago)

In order for the effect of density differences to be important enough to notice, they would need to be very pronounced on large scales of tens to hundreds of millions of light years.


But some measurements show the density differs by just 0.001% on such large scales, Afshordi says. He cites data from surveys that measure the density of different regions by the way their gravity bends light.


Rasanen counters that 3D maps of galaxies, such as the 2-degree Field Galaxy Redshift Survey, show differences much closer to the minimum 20% level needed to account for the cosmic acceleration.

Open question


Rasanen admits that he has worked out only a simplified theoretical description of the effect of the differing expansion rates in voids and dense regions.


But until this has been determined, he argues that astronomers cannot say for sure that the accelerating expansion is due to dark energy. "There's no doubt that this question has not been solved," he told New Scientist.


If the density differences really do have an important influence on the universe's expansion, then future measurements of the expansion rate based on supernova surveys might show different rates of expansion in different directions, he says.


Rasanen presented his work on Wednesday at a cosmology conference called "Outstanding Questions for the Standard Cosmological Model" in London, UK.
Ewes get pregnant after uterus transplantation

* 16:10 30 March 2007

* NewScientist.com news service
* Roxanne Khamsi


Within the next few weeks scientists will attempt a uterus swap between two sheep in what they hope will be the first successfully transplanted uteruses in a large animal.


Already, four ewes that had their uteruses removed and then reattached later to a different artery in their bodies are nearing the end of their pregnancies, the same team has announced. They plan to deliver the lambs from these ewes via caesarean section by the end of April 2007.

[image: image21.png]



Mats Brannstrom at the Sahlgrenska Academy in Gothenburg, Sweden, and colleagues removed the uteruses of 14 female sheep. Each five-hour surgical procedure involved delicately detaching the uterus and the ovary from the artery that supplies it with blood. The organ was preserved outside of the body and completely detached for about four hours, including at least an hour on ice.


Researchers then returned each uterus to the ewe from which it came in a seven-hour surgical operation. This 'auto-transplantation' avoids the possibility that the animals will reject the organ due to an immune reaction.


Because the artery that supplies the uterus with blood is so delicate, Brannstrom's team instead reattached the uterus to the artery that partly supplies blood to the legs. This involved stopping the flow in the artery temporarily and suturing the uterine vessels to it.


Of the 14 ewes that underwent this auto-transplantation, five had complications as a result of the surgery and a further two developed severe intestinal problems. Those seven were euthanized. 
Scientists successfully removed the uterus (pictured) and then transplanted it back into the sheep, which later became pregnant (Image: Pernilla Dahm-Kahler/Mats Brannstrom)
Ewe are pregnant


Researchers mated five of the remaining seven ewes with two rams, towards the end of 2006. Four of these ewes became pregnant as a result of this natural mating. The animals are now four-months-pregnant -- one month away from full term, at which point they will undergo a caesarean section delivery.


Brannstrom's team-mate Pernilla Dahm-Kahler is presenting details of the experiment this weekend at the first annual symposium of uterine transplantation taking place in Sweden.


The team previously showed that mice that receive uterine transplants can successfully become pregnant and give birth. They say that the pregnancies in sheep represent a significant advance as the animals are larger, making the transplantation procedure more similar to one that might work in humans.


Their next step will be to swap the uterus organs of two sheep in the next few weeks. These sheep will have to receive drugs that suppress the immune system, to prevent their bodies rejecting the foreign transplants. A successful outcome of this follow-up experiment could bolster hopes that uterine transplants will become a viable option for humans.

Human womb recipients


Women who suffer from a condition called Rokitansky syndrome are born without a uterus, while some women must have their removed due to cancer, fibrous growths or rupturing during childbirth. Some women who lack a womb hope that a transplant procedure may restore their ability to become pregnant.


Kutluk Oktay at Weil Medical College of Cornell University in New York, US, says the sheep pregnancies are impressive and, he believes, unique. But he cautions that a non-vital procedure in humans can carry potentially fatal risks, including blood clotting complications.


And the drugs patients must take to protect against tissue rejection puts them at higher risk of cancer later in life. Even if the womb recipients do become pregnant, these drugs could result in lower birth weight or premature delivery of their babies, he warns. In 2000, for example, surgeons transplanted a uterus into a 26-year-old woman. But a few months later the organ had to be removed because of the formation of a dangerous clot.


Still, surgeons at the New York Downtown Hospital have received approval from the hospital's review board to carry out a womb transplant and say they are interviewing women who would like to receive a donated uterus.
Enzymes convert all donor blood to group O

* 18:00 01 April 2007

* NewScientist.com news service

* Peter Aldhous


You're rushed into hospital and need a blood transfusion – but what is your blood group? In future, it may not matter, thanks to enzymes that scrub antigens from red blood cells, turning all donated blood into group O – which can be given safely to anyone.


The A and B antigens, which give blood groups their name, are sugars carried on the surface of red blood cells. Human red blood cells can carry one of these antigens, both, or neither; giving four blood groups: A, B, AB and O, respectively. Receiving mismatched blood can cause a life-threatening reaction, and errors are made in 1 in every 15,000 transfusions, on average.


In the 1980s, a team in New York, US, showed that an enzyme from green coffee beans could remove the B antigen from red blood cells. It proved too inefficient for practical use, but Henrik Clausen at the University of Copenhagen in Denmark and colleagues have now screened bacteria and fungi for more powerful enzymes. "The diversity you get in the bacterial kingdom is much higher," Clausen explains.


The researchers homed in on two enzymes. One, from a gut bacterium called Bacteroides fragilis, removes the B antigen. The other, from Elizabethkingia meningosepticum – which causes opportunistic infections in people – targets the A antigen. The purified enzymes are highly efficient. For example, the B. fragilis enzyme is used up at only one-thousandth the rate of the coffee bean enzyme.


Clausen's team is working with a company called ZymeQuest in Beverly, Massachusetts, US, which plans clinical trials to test whether the treated blood is safe and effective. If so, the technology should be in hot demand, because group O blood – the only safe option if there is any doubt about the recipient's blood group – is a precious commodity.


"We're always in a shortage," says Richard Benjamin, chief medical officer with the American Red Cross in Washington DC, US.  Journal reference: Nature Biotechnology (DOI: 10.1038/nbt1298)
