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Some picky Australian mosquitoes may target frog nostrils for blood

					Thinner skin or denser blood vessels could explain why				

			
				




An Australian mosquito species knows the best spot to drink its bloody meals: a frog's nostril.




The bloodsuckers are surprisingly selective when dining on frogs, seemingly picking no other place on the body to feast, researchers report November 21 in Ethology. Frogs' sniffers may be an easy and productive place for the mosquitoes to pierce the thin skin and drink up. The new finding could one day help scientists better understand the transmission of some frog diseases.











  






Behavioral biologist John Gould discovered the nostril-nibbling insects while studying frogs in ponds on Australia's Kooragang Island. From 2020 through 2022, Gould occasionally noticed mosquitoes on the faces of the frogs he was surveying and would take photos.




"It was only once I laid out all the photos together that I realized something very particular and surprising was happening," says Gould, of the University of Newcastle in Callaghan, Australia.  In the 12 photos that Gould took of mosquitoes on frogs, every single bloodsucker was feeding on the skin of the frog's nostril. 




Some mosquitoes feed only on frogs and toads but bite various parts of the body. The mosquito that caught Gould's eye, Mimomyia elegans, has a generalized diet of amphibians, mammals and birds. "Yet its feeding strategy when using frogs appears to be highly specialized," Gould says.




[image: A composite shows three images of a mosquito on a frog. The mosquito appears on the frog's back in the first image, further up the back in the second image, and on the frog's head in the third image.]In this series of photos, a mosquito walks along the back and toward the head of an adult frog (Litoria fallax), a behavior that might allow the insect to sneak up to its preferred feeding spot at the frog's nostril without getting eaten.J. Gould





The nostril skin may be especially soft and thin, making it easier for the mosquito's biting mouthparts to pierce, Gould says. Alternatively, he notes, there could be a high density of blood vessels near the surface of the nostril skin. 




Dining at this venue on a renowned insect eater is risky, considering the nostrils rest just above a powerful, sticky tongue (SN:10/5/22). But the mosquitoes might have a stealthy work-around. Gould observed some of the mosquitoes landing on the frogs' backs first before carefully walking up toward the head. This, he says, might keep them from being detected and eaten. 




Gould and colleagues have shown in previous work that mosquitoes may be vectors for amphibian chytrid fungus, a grave threat to amphibians globally. "Determining where exactly mosquitoes land and subsequently feed on frogs may allow scientists to better understand the spread of the infection across the skin surfaces of frogs," he says.




Some of the photographed mosquitoes were feeding on green and golden bell frogs (Litoria aurea). Those frogs are considered vulnerable to extinction, in part due to habitat loss, by the International Union for Conservation of Nature.




A laboratory experiment to carefully watch frogs and mosquitoes to confirm the insects' nasal predilections would be helpful, says Manuela Carnaghi, an insect behavioral ecologist at the University of Greenwich in Chatham, England, who was not involved with the study.




Determining precisely how mosquitoes target and bite multiple kinds of hosts is key for understanding disease transmission in animals, Carnaghi says. It's particularly important, she says, when considering the ability of a mosquito-borne pathogen or parasite to jump between different species. 
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These bats are the only mammals known to mate more like birds

					Male serotine bats' penises are 7 times longer than the female's vagina, so too big to penetrate				

			
				




As the only mammals that can fly, bats are the oddballs of the mammalian world. But serotine bats stand out for another, glaringly obvious reason -- when erect, a male's penis can swell to almost a quarter of its body length. How these bats use their humongous genitals to mate -- without penetration -- is a method never seen in a mammal before, researchers report in the Nov. 20 Current Biology.  




At more than 16 millimeters when erect, the penis of male serotine bats (Eptesicus serotinus) has no chance of fitting inside the female's approximately 2-millimeter-long vagina, a discrepancy that prompted biologist Nicolas Fasel to wonder how these bats go about getting it on. Videos collected at the Ukrainian Bat Rehabilitation Center in Kharkiv from 2018 to 2021 and the attic of St. Matthias Church in Castenray, Netherlands, from 2016 to 2022 revealed the answer. With footage, taken from underneath the bats, "we could see actually what was happening," says Fasel of the University of Lausanne in Switzerland.











  






Instead of inserting its penis into the vagina, a male uses it to move aside a membrane covering the female's genitals and then presses the penis against the female's vulva and holds it there, often for just under an hour. In one observation, the behavior lasted more than 12 hours.




Once the deed was done, the fur around the female's vulva appeared wet, which Fasel and colleagues suspect is due to semen. Other scientists told Fasel the wet spots look similar to those in which they've found semen after mating in other bat species, he says. These observations suggest the serotine bats are mating without penetration, a common practice in birds but one never observed in a mammal before (SN: 1/16/09).




"I think it's super interesting because it sort of brings up a different function for a penis" aside from penetration, says Patricia Brennan, an evolutionary biologist at Mount Holyoke College in South Hadley, Mass. "It doesn't surprise me that this is a bat because bats have some of the craziest reproductive strategies in mammals," such as females being able to store sperm for six months or males having spines on their penises.




Fasel agrees. Among mammals, bats "just have to be the weirdos of the group."
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A brain-monitoring device may one day take the guesswork out of anesthesia

					The automated device pairing brain activity and dosing kept two macaques sedated for 125 minutes				

			
				




A new brain-monitoring device aims to be the Goldilocks of anesthesia delivery, dispensing drugs in just the right dose.   




No physician wants a patient to wake up during surgery -- nor do patients. So anesthesiologists often give more drug than necessary to keep patients sedated during medical procedures or while on lifesaving machines like ventilators.




But anesthetics can sometimes be harmful when given in excess, says David Mintz, an anesthesiologist at Johns Hopkins University. For instance, elderly people with cognitive conditions like dementia or age-related cognitive decline may be at higher risk of post-surgical confusion. Studies also hint that long periods of use in young children might cause behavioral problems. "The less we give of them, the better," Mintz says.











  






An automated anesthesia delivery system could help doctors find the right drug dose. The new device monitored rhesus macaques' brain activity and supplied a common anesthetic called propofol in doses that were automatically adjusted every 20 seconds. Fluctuating doses ensured the animals received just enough drug -- not too much or too little -- to stay sedated for 125 minutes, researchers reported October 31 in PNAS Nexus. The study is a step toward devising and testing a system that would work for people.




Normally, an anesthetic dose is based on body measurements like weight and age. But that calculation is not a perfect science. There is no clear relationship between dose and likelihood that patients will be fully anesthetized with propofol and similar drugs, says Mintz, who was not involved with the new study. So anesthesiologists give amounts on the higher end of the spectrum to ensure their patients remain unconscious.




It's not acceptable for doctors to work with doses that aren't necessarily going to work for everyone, Mintz says. "You're shooting for the 99th percentile... like 99.999" percent of patients should not wake up.




While patients are under anesthesia, physicians keep a close eye on indirect markers of consciousness such as breathing rate and heart rate. Anesthetics like propofol also alter brain waves, so tracking brain activity can help anesthesiologists keep tabs on patient awareness, says neuroscientist and anesthesiologist Emery Brown (SN: 5/6/11). In practice, however, few physicians are trained to do so.




Brown and colleagues developed a device to do that work for anesthesiologists. The system requires limited human input, combining brain-monitoring medical equipment with a computer that uses algorithms to determine how the body processes propofol. Every 20 seconds, the machine calculates how much drug is needed to maintain a preset level of brain activity that previous work has shown is indicative of unconsciousness in macaques.




After computer simulations suggested the model would work, the team completed nine trials with two macaques. The researchers first manually administered the anesthetic for half an hour. Then they let the automated delivery system take over for 125 minutes. In all nine experiments, the system accurately shifted the macaques between a lighter sedation and a deeper sleep, each lasting 40 or 45 minutes.




The system isn't the first of its kind to be developed. Some existing devices -- which are not approved for use in the United States -- can distribute a single, predetermined amount of drug. But because the new Goldilocks version relies on feedback from the brain, it's a bit like flying a plane on autopilot, says Brown, of MIT, Massachusetts General Hospital and Harvard Medical School. Just as autopilot is key for helping pilots navigate long flights, using a brain-monitoring machine to automatically adjust anesthesia doses would help during long surgeries and most likely reduce patients' post-surgery delirium.




"Doesn't mean the pilot can decide to take the day off," Mintz says. But because machines don't get sleepy or need a bathroom break, the new device "is a very helpful tool ... because it complements human weakness."  




Next steps include repeating the experiments with more animals to refine the system and make the brain monitoring steps less invasive. The device from the study measured brain activity from electrodes that had been directly implanted in the monkeys' brains, Brown says, but the goal is to switch to using EEG electrodes that attach to the scalp.




Consciousness is difficult to define, and even EEGs aren't a perfect tool, Mintz says. People with brain diseases, for instance, may have EEGs that look slightly different than people with healthy brains. Still, blending technology with anesthesiologists' watchful eyes can take the guesswork out of hitting the sweet spot that slips people into oblivion.
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50 years ago, scientists suspected that lost sense of smell could be restored

					Excerpt from the November 17, 1973 issue of Science News				
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Putting smell back in the whiffer - Science News, November 17, 1973




P.P.C. Graziadei and J.F. Metcalf of Florida State University have been producing ... ever more detailed, evidence for olfactory nerve regeneration in mammals.... Might olfactory nerves be regenerated in people who have trouble smelling, thereby restoring or improving their sense of smell? "The phenomena of regeneration are applicable to all vertebrates and most likely to humans," says Graziadei.




Update 




The scientists' hunch was right on the nose: The human cells that detect scent information and send it to the brain can replenish themselves, though exactly how is unclear. Experimental therapies to help people who have lost their sense of smell due to COVID-19 could help researchers figure it out (SN: 9/24/22, p. 14). Smell training, which involves regularly and deeply smelling various scents, might rewire cells' connections to the brain or stimulate new cell growth. Treating damaged cells with steroids and blood plasma might aid healing. More invasive treatments such as nasal lining transplants aim to boost regenerative stem cells.
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Why a popular breast cancer drug may be less effective for some Africans

					A gene mutation appears to impair tamoxifen's ability to tackle the disease				

			
				




WASHINGTON -- A genetic variant commonly found in some Africans may stymie the effects of a popular breast cancer drug.




The variant produces a sluggish version of the enzyme known to activate tamoxifen. People who inherit two copies of the variant show five times less active drug in their bloodstreams compared with people who don't have that variant, researchers reported November 2 at the American Society of Human Genetics' annual meeting. As a result, many of these patients may receive a dose that's insufficient to treat their cancer.











  






The gene, called CYP2D6, that produces the crucial enzyme differs dramatically among people. On average, a fifth of Africans carry at least one copy of the variant that the researchers studied. Across the continent, however, that figure ranges from a slim 5 percent to over 34 percent.




Preemptive genetic screening that identifies patients with the genetic variant would probably cost too much for local clinics and hospitals, says molecular geneticist Comfort Kanji, who is based at the African Institute of Biomedical Science and Technology in Harare, Zimbabwe. But he imagines that his team's findings could inspire clinical trials that test larger starting doses of tamoxifen in heavily affected groups.




Kanji and his colleagues collected daily blood samples from 42 Zimbabweans taking tamoxifen. Some of the participants had one copy of the variant, while others had two. A third group had a different version of the gene with no known effect on the enzyme. The differences in how they metabolized the medication emerged right away and remained for the duration of the monthlong experiment.




Doubling the prescribed amount of the drug for participants with two copies of the variant, the researchers found, brought levels of active drug in the blood back to normal -- and with few short-term consequences.




The study provides powerful results despite a small sample size, says David Twesigomwe, a pharmacogeneticist at the Sydney Brenner Institute for Molecular Bioscience in Johannesburg who was not involved in the research.




It offers a clear-cut case for metabolic screening, he says. Even as comprehensive genetic testing remains out of reach for many Africans, he believes simpler, narrower tests could do the trick, potentially laying the foundation for clinicians to incorporate screening more widely in treatment.




Each year, around 200,000 people in sub-Saharan Africa receive diagnoses of breast cancer. Fewer than 40 percent survive for longer than five years past their diagnosis, unlike 86 percent in the United States. The main reason is that many patients in Africa struggle to access or afford treatment, and as a result show up to clinics with late-stage cancers. This new finding is unlikely to turn those cases around, but it could help make timely care more effective, Kanji says.




Worldwide, about 30 percent of patients with estrogen receptor-positive breast cancer -- the most common type -- show little improvement on tamoxifen. That proportion is even higher among African women, Kanji says. The prevalence of the studied gene variant, or others with a similar effect, could offer a partial explanation.




A separate study would be required to see if the findings extend to African Americans, Kanji and Twesigomwe both say. In the United States, Black women are 40 percent more likely to die of breast cancer-- with about 28 deaths per 100,000 for Black women compared with 20 per 100,000 for white women -- despite a similar rate of diagnosis.




Experts caution that the reasons why are multifaceted, including biological, sociological and historical. The role that a variant of CYP2D6 plays may constitute a sliver of a sliver.






The enzyme that the gene generates metabolizes more than just tamoxifen. It's responsible for breaking down many other drugs, including opioids, beta-blockers and a common class of antidepressant drugs called selective serotonin reuptake inhibitors. That means that people with different variants of the gene may respond better or worse to those medications too.
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Reindeer herders and scientists collaborate to understand Arctic warming

 Predicting rain-on-snow events that turn tundra into ice could save reindeer and livelihoods 

 
 




The spring 2014 annual reindeer festival in Yar-Sale, a rural town on the Yamal Peninsula in Western Siberia, was a grim affair.
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Crabs left the sea not once, but several times, in their evolution

 Most terrestrial plants and animals departed the ocean for land only once in their distant past 

 
 




Most terrestrial plants and animals left the ocean a single time in their evolutionary history to live ashore.
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Grassland and shrubland fires destroy more U.S. homes than forest fires

 The number of homes on ground that has burned before has doubled 
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A rare, extremely energetic cosmic ray has mysterious origins

 Efforts to find the particle's birthplace led scientists to a mostly empty void in space 

 
 




The "Oh-My-God" particle has a new companion.




In 1991, physicists spotted a particle from space that crashed into Earth with so much energy that it warranted an "OMG!" With 320 quintillion electron volts, or exaelectron volts, it had the kinetic energy of a baseball zipping along at about 100 kilometers per hour.
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The first embryos from a mammal have now been grown in space

 The research is a step toward understanding how human embryos might fare 

 
 




Mouse embryos can make it to an early stage of development in space.




In an experiment conducted in 2021, a few hundred frozen two-cell embryos from mice thawed and grew over four days on the International Space Station. Of the several dozen embryos that made it back to Earth, nearly a quarter formed healthy clusters of cells known as blastocysts.
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50 years ago, the first probe to visit Mercury launched

 Excerpt from the November 10, 1973 issue of Science News 
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Off to Mercury with a cold glance -- Science News, November 10, 1973




Mercury ho! Mariner 10 is on its way.
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Light, not just heat, might spur water to evaporate

 If real, the effect might be occurring naturally all over the world 

 
 




Green light means "go." That might apply to evaporating water molecules too.




Visible light, especially that of a greenish hue, might spur water to evaporate, researchers report in the Nov.
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A controversial room-temperature superconductor result has now been retracted 

 The retraction is the third for beleaguered physicist Ranga Dias 

 
 




A stunning claim of a room-temperature superconductor that grabbed headlines has fizzled. The paper was retracted November 7 from the journal Nature, making for a trio of high-profile retractions for physicist Ranga Dias of the University of Rochester.
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On a Saturday in May in Flint, Mich., residents took seats in one of three rings of chairs at a local food bank. The 50 or so participants, spanning three generations, would spend time that morning sharing stories and practicing deep listening as part of a healing circle. It's one component of a wider community-based movement to build relationships and challenge racist beliefs and systems.




In one circle, healing practitioner Todd Womack asked participants to introduce themselves and describe their favorite desserts. Fingers snapped softly to signal mutual enjoyment. Next, participants paired off, with instructions to take turns asking about something that recently made them smile or laugh -- and to listen without interruption. From there, new pairs moved to other topics, such as an accomplishment they were proud of.






Healing circles are a space to foster community, says Lynn Williams, the director of equity and community engagement at the Community Foundation of Greater Flint, who helped organize the event that morning. The circles allow room for "healing of trauma from systems, from oppression, from negativity," she says. And they provide a place to tell a community's full story, to "highlight the assets and the cultural contributions."




The circles are one way to let people know they matter when society keeps telling them they don't.




[image: Three healing practitioners from Flint, Michigan, stand outside on a fall day.]Healing practitioners Kristin Stevenson, Lynn Williams and Todd Womack, from left, lead healing circles in Flint to bring people together to share their stories and build relationships.JENIFER VELOSO





The residents of Flint -- a city with a majority Black population and many people experiencing poverty -- know this disregard well. In April 2014, to cut costs, state officials switched the city's water source from Lake Huron to the Flint River without an adequate treatment plan. The public health catastrophe that has followed "is a story of government failure, intransigence, unpreparedness, delay, inaction and environmental injustice," according to the final report from the Flint Water Advisory Task Force, commissioned to find the causes of the water disaster. The human-made crisis turned a necessity into a hazard for the residents of the city, which had a population of around 99,000 at the time. The lack of proper treatment exposed people to bacteria, excessive disinfection chemicals and lead.




Residents reported that their physical health suffered. People broke out in rashes, lost hair and had gastrointestinal illnesses. Researchers found an association between a local, deadly Legionnaires' disease outbreak in 2014-15 and insufficient disinfection in the water system. Many children have developed health and behavioral problems from lead poisoning. "I am so upset," says Bishop Bernadel Jefferson of Faith Deliverance Center in Flint, speaking of her grandson's lead exposure and subsequent learning difficulties. "The system failed him."




Mental health has suffered, too. Residents have reported experiencing depression, anxiety and post-traumatic stress disorder. With disasters, especially those that involve toxic exposures, "the emotional consequences are long-term, because they're fueled by this concern [that] health or cognitive functioning has been forever adversely affected," says Evelyn Bromet, a psychiatric epidemiologist at the Renaissance School of Medicine at Stony Brook University in New York who has studied the Chernobyl nuclear power plant disaster.




For a year and a half, officials dismissed residents' concerns about the safety of the water. "It was horrifying, because not only were they not believed, but they weren't taken seriously," Bromet says. The anger that goes along with that "is of course a detrimental emotional state to be in for a long period of time."




Other difficult experiences compounded the anguish that came with the water disaster. "This community has been exposed to multiple traumas," says Womack, a social worker at the University of Michigan-Flint. When the disaster began, Flint was still struggling with the loss of tens of thousands of jobs due to General Motors' layoffs and plant closures from the 1970s to the 1990s. The COVID-19 pandemic began as the water disaster continued.




Mental health remains a pressing concern for the community. But there aren't enough mental health providers to meet the need, says Barbara Wolf, a clinical health psychologist at McLaren Health Care in Flint. Genesee County, which includes Flint, is among the areas in the United States with a shortage of mental health professionals, according to the U.S. Department of Health and Human Services.




[image: A person stands with two others in a room and paintings, one of a snowman, surround them.]Youth Arts: Unlocked provides art workshops to young people at the Genesee County Juvenile Justice Center. Visual arts teacher Sharlene L. Howe (center), who works with the organization, discusses some of the young artists' work at an art walk event in October. Youth Arts: Unlocked is one of several local organizations funded by ReCAST, which seeks to address trauma and stress in the community.JENIFER VELOSO





So, as they've done before, Flint residents are finding a way. It was the community's organizing and activism that brought attention to the water disaster. And as Flint approaches 10 years since the disaster began, local organizations continue to help the community heal. There are mental health and resiliency trainings, mindfulness meditation and community conversations about mental health. "There's not just one approach," says Kristin Stevenson, project manager for the Flint Resiliency in Communities After Stress and Trauma, or ReCAST, program at the Greater Flint Health Coalition, and a healing practitioner. "All of these things combined are what create the impact."




What has happened in Flint -- and what continues there -- illustrates a community's activism and perseverance, as well as the mental health fallout of a disaster. But this story won't end in Flint. Communities across the country could find themselves part of the next chapter, their lives upended by catastrophe. The United States' aging water infrastructure has led to other water crises and could trigger more. Wildfires, hurricanes and floods, fueled by climate change and other human-caused environmental changes, are increasing in frequency and destructiveness. Mental health will suffer in the aftermath of these traumatic events. The water disaster in Flint can be seen as both a warning and a model of community response.






"We recognize that our struggle, if not now, will become yours," Womack says.




The making of the water disaster in Flint




A decorative archway spanning one of downtown Flint's main thoroughfares reads "Flint: Vehicle City." The city was home to a booming carriage business before General Motors was founded there in 1908. Residents look back with pride on the community's activism during GM workers' famous sit-down strike for better pay and recognition of their union, the United Auto Workers. For around six weeks in 1936-37, striking workers occupied factories to stop production. Family and community members provided supplies and support from the outside. The strike heralded the rise of the labor movement in the automotive industry.




[image: Workers sit reading papers on couches in a factory setting with partially built automobiles in the background.]Flint residents have a long history of activism, including the sit-down strike of 1936-37 by General Motors workers, who remained in the plants to stop production (Fisher body plant factory No. 3 is shown).SHELDON DICK/LIBRARY OF CONGRESS





As in other cities, Flint's industrial growth was detrimental to its river, as factories would discharge waste directly into the water. The Clean Water Act of 1972, which regulates pollution from industrial and municipal sources, has improved the health of U.S. waterways, including Flint's. In 1974, the Safe Drinking Water Act was enacted to safeguard the country's drinking water. The law sets standards for levels of contaminants, including microorganisms, chemicals and metals such as lead.




In 2014, Flint's water treatment plant hadn't been fully operational for almost 50 years. Instead, the city had been purchasing treated Lake Huron water from Detroit's water utility. But an unelected emergency manager, placed in charge of Flint's finances by Michigan's then-Governor Rick Snyder, had authorized a switch to the Flint River as a cost-saving measure. Water treatment is a complex process, and the Flint River water was more corrosive than other water sources. But the Flint plant didn't test its treatment procedures sufficiently, according to an analysis by water treatment experts. In violation of federal requirements, there was no corrosion control treatment, which helps prevent lead from leaching into the water as it moves through the distribution system's pipes.




When residents turned on their faucets in the weeks after the switch on April 25, they were unsettled by what came out. "I used to love tap water, just to run it and let it get cold," Jefferson says. But after the switch, the water left a film in her mouth. Flint resident Gina Luster liked to chew ice, but it started to taste "like metal, like I'm chewing steel." Cynthia Watkins, apostle at the Well International Church Ministries in Flint, remembers the water "just smelling, it was horrible." For Roshanda Womack, a professional storyteller and spouse of Todd Womack, the water had a strong odor and was sometimes cloudy or had a slight brown tinge to it.




People in the community spoke out about the poor water quality, with some reporting rashes from exposure to the water. But officials maintained that the water was safe for use.




Warning signs mounted in the following months. The water in the distribution system tested positive in August for E. coli, which can indicate fecal contamination and inadequate disinfection. This prompted a boil water advisory. In October, General Motors announced that it would stop using the city's water at an engine plant over concerns about corrosion. While the company switched to a different water supply for manufacturing, officials still claimed Flint's water met safety standards for people. Throughout 2014, church leaders and other community members worked to elevate people's concerns about the water.




At the end of 2014, the city was served with a Safe Drinking Water Act violation, having exceeded allowable levels of trihalomethanes, disinfection by-products tied to an increased risk of cancer. These chemicals form when disinfectant added during treatment reacts with naturally occurring materials in river and lake water. One of the challenges of water treatment is maintaining proper disinfection while limiting by-product chemicals.




After the public notice of the violation in January 2015, Flint resident LeeAnne Walters asked the city to test her water. Samples from February and March revealed lead levels around seven and 27 times what spurs regulatory action. Walters' home plumbing was plastic. An analysis of the city service line to the house revealed it was the source of the lead. When Walters' 4-year-old son was tested for lead in March, his level was 6.5 micrograms per deciliter. No amount of lead is considered safe. At the time, the U.S. Centers for Disease Control and Prevention used a reference value of 5 mg/dL, developed based on national surveys, to identify kids with the highest lead levels. In 2021, the CDC lowered that reference value to 3.5 mg/dL.




[image: A person holds a jug of brown water with a pink "Safe Water" sign in the background.]Community activism was instrumental in bringing attention to the Flint water crisis. Here, Gladyes Williamson and others protest in April 2015 in downtown Flint.SAM OWENS/THE FLINT JOURNAL-MLIVE.COM/ASSOCIATED PRESS





As the year continued, local organizations and churches formed the Coalition for Clean Water, which passed out flyers to inform residents of the water safety issues and collected water samples for testing. People protested, with rallies in Flint, Detroit and Lansing, the state capital. In August, organizers delivered to the mayor a petition, with more than 26,000 signatures, demanding to switch back to water from the Detroit system.




Then, at a September news conference, local researchers announced an alarming rise in the percentage of Flint children with lead levels of 5 mg/dL or higher. The analysis included children younger than age 5 who had had their levels checked as part of routine lead screening -- 736 children in 2013, before the water source changed, and 737 after, in 2015. The percentage of kids considered to have high lead levels increased from 2.4 percent in 2013 to 4.9 percent in 2015, the researchers reported in 2016 in the American Journal of Public Health. In neighborhoods with the most lead in the water, the jump was from 4.0 to 10.6 percent. A similar change was not seen in 2,202 children who lived outside of the city and had a different water source.






Lead harms children's developing brains and nervous systems. Studies have found that the metal disrupts communication between nerve cells and impairs the hippocampus, a brain region important in learning and memory. Children exposed to lead can develop learning disabilities, speech and hearing disorders, and behavioral problems. The damage can shape the rest of their lives.




Officials ultimately couldn't brush aside the evidence of poisoned children. The city reconnected to the Detroit water system on October 16, 2015. But that water still had to flow through Flint's pipes, which had become corroded. The city has been replacing its lead service lines but has repeatedly missed court-ordered deadlines and still isn't finished. Lead levels have been in compliance with federal regulations since 2016 but have fluctuated recently. In 2022, lead levels rose to the highest seen in six years.




"We're still not fixed," says Kent Key, a health disparities researcher at the Flint campus of Michigan State University's College of Human Medicine.




The Flint Water Advisory Task Force reported that the state government was primarily responsible for the water disaster.




The anguish Flint residents have felt




The Flint community organized, rallied and distributed testing kits and bottled water while people there lived through a disaster. "The water disaster was a traumatic experience," Todd Womack says. "At the time, I don't think people were saying it was traumatic. I think they were saying, 'How do we get this basic need?'"




Eventually, the trauma rose to the surface. There had been so much worry, stress, anger and grief. Parents who had cajoled their kids to choose water over soda and juice were distraught. "I feel so guilty now," Luster says. "I was poisoning my kid." Pets died unexpectedly, which seemed to be tied to drinking the water. "I ended up losing both my dogs," Watkins says. "That was just devastating." Getting enough bottled water was a financial hardship for many. "I watched people, low-income families or on a fixed income ... take half of their money to buy water every month," Jefferson says.




And for so long, residents were told, " 'You're paranoid, you're crazy, the water is fine,' " Roshanda Womack says, "when you can see it's not fine." Jennifer Carrera, an environmental sociologist at Michigan State University in East Lansing, says there were "so many ways in which the treatment of the residents minimized their experiences.... Gaslighting is a very fair way of characterizing what happened to Flint residents."




Yet General Motors got a different water supply for its plant. "For parts, for automobile parts," Jefferson says, but not for people. "It was all right for us to be poisoned. It was all right to be sick. It was all right to die."




Dionna Brown, a sociology graduate student at Wayne State University in Detroit, grew up in Flint and was a teenager during the water disaster. Brown felt "like the government is trying to poison a Black city." She realized, "Black children, we can't have a childhood. We have to grow up fast."




"To live with that level of betrayal," says Bromet, the Stony Brook psychiatric epidemiologist, "of course it takes its toll."




As does the lack of justice. "The perpetrator, in a just and fair society, is held accountable," Key says. "In the Flint water crisis, that still hasn't happened." The city has been "forced to work with the perpetrator, the state, to work towards recovery."




The experience has left many unconvinced that the city's water is safe. "I think you're just going to have a large portion of the population that is never going to drink the water again," says social epidemiologist Jerel Ezell of the University of California, Berkeley, who grew up in the Flint suburbs.




Worrying about water "puts a strain on you," says Flint resident Tyshae Brady. "I don't want to always go over to a friend's house and go, 'Hey, is your water safe to drink?' " The unease extends beyond Flint, too. Flint church elder Sarah Bailey, who has worked on stroke prevention in the community and other projects, recalls being at a Boston restaurant with colleagues. "The waitress brings some water to the table in glasses, and I reach over and say, 'Do you happen to have any bottled water?' " One of her colleagues told Bailey the water was safe. "I said, 'For you.... The water was not safe for me.' "




[image: People stand singing in a big room with white walls.]People sing together at a community celebration on January 20, 2020, Martin Luther King Jr. Day, at the Flint Institute of Arts.SARAHBETH MANEY/THE FLINT JOURNAL-MLIVE.COM/ASSOCIATED PRESS





The mental health aftermath of the water crisis




The disaster has weighed heavily on the mental health of residents, both children and adults. From December 2018 to March 2020, researchers surveyed the caregivers of 1,203 children, ages 3 to 17. The caregiver-reported rates of anxiety and depression among the children were 13 percent for anxiety and 8 percent for depression, higher than the national rates of 9 and 4 percent for that age group, the researchers reported in September in the American Journal of Public Health.




A different research team surveyed 1,970 adult residents from August 2019 to April 2020 -- around that time, Flint's total population was just over 81,000. Twenty-two percent of the respondents had experienced symptoms of depression in the past year, while 24 percent met criteria for post-traumatic stress disorder. That's higher than the estimated past-year rates, 8 percent for depression and 5 percent for PTSD, for the U.S. population. Extending the findings to Flint's population suggests that around 13,600 adults may have experienced depression and around 15,000 may have had PTSD, the researchers reported in 2022 in JAMA Network Open.




People who were worried the water had harmed their or their family's health were more than twice as likely to meet the criteria for depression and about 1.7 times as likely for PTSD, compared with people without this concern.





Lingering mental health effects




More than 20 percent of nearly 2,000 adult Flint residents surveyed about five years after the water crisis began met the criteria for past-year depression. Nearly 25 percent met the criteria for past-year post-traumatic stress disorder, above the percentage for postdeployment Gulf War veterans.






Depression among Flint residents versus others
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PTSD among Flint residents versus others
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Past tragedies, such as a serious accident, physical abuse, sexual assault or a previous environmental calamity, can increase mental health risks when disaster strikes. "Your cumulative exposure to potentially traumatic events drives a lot of the risk for either developing or maintaining PTSD or depression," says Dean Kilpatrick, a clinical psychologist at the Medical University of South Carolina in Charleston and one of the authors of the study in adults. Kilpatrick and colleagues found that the risk of developing symptoms of depression increased by a factor of close to three, and for PTSD symptoms by a factor of 4.6, for Flint residents with past exposure to a potentially traumatic event, compared with those without.




For some, mental health issues from disasters may persist for years. Researchers followed mothers who experienced Hurricane Katrina and had incomes less than twice the federal poverty line. The women were surveyed at three points after August of 2005, when the storm hit the U.S. Gulf Coast. Although rates of post-traumatic stress symptoms declined over time among the women, 1 in 6 still had symptoms 12 years after the hurricane, researchers reported in 2019 in Social Science & Medicine. Mothers with young children who were evacuees after the Chernobyl disaster and Chernobyl cleanup workers have had long-lasting mental health consequences.




Despite the potential impacts, only 35 percent of respondents in the study in JAMA Network Open reported that they had ever been offered mental health care to attend to issues that arose from the water disaster. If offered, most people -- 79 percent -- took advantage.




The COVID-19 pandemic, another traumatic experience, hit the community while they were still dealing with the water disaster. In the most recent Community Health Needs Assessment for Flint and surrounding Genesee County, from 2022, 45 percent of respondents to the assessment's resident survey indicated that they were dealing with stress, and 33 percent said they had mental health problems such as depression or anxiety.




How the community is helping and healing




Having too few mental health care practitioners is not an issue unique to Flint. Nearly 166 million people in the United States, about half the population, live in areas with a shortage of mental health professionals. The COVID-19 pandemic has only exacerbated the problem.




Treatment options did recently expand somewhat in Flint. In May, local mental health services provider Genesee Health System opened a new outpatient clinic that serves uninsured county residents. The treatment facility is funded in part by a recently passed property tax increase to support mental health in the county.




Beyond that, Flint organizations are taking community-based approaches to help residents cope. The Flint ReCAST program, supported with a grant from the federal Substance Abuse and Mental Health Services Administration, funds local organizations seeking to address trauma and stress in the community. ReCAST has supported art, music and dance programs for young people and an initiative to build mindfulness skills among the police and community members.




ReCAST also funds Genesee Health System to offer free community mental health and resiliency trainings, on topics ranging from recognizing suicidal ideation to learning about mental health and stigma to building resiliency. ReCAST and Genesee mental health professionals have teamed up for virtual conversations about mental health called Talk About It Tuesdays.




The Flint Public Health Youth Academy, which Key began developing in 2014, is a homegrown initiative to inspire Flint's young people to pursue careers in public health. "I wanted to create a youth group that did not allow the water crisis to be a sentence of doom and gloom," he says, but rather a jumping-off point to create the next generation of public health professionals. Among the academy's activities is an annual summer camp that centers on a public health topic, such as environmental justice.




Looking to the future, Stevenson, the project manager for ReCAST, is interested in bringing training of mental health ambassadors to Flint. The idea is to train trusted community members to be a source of mental health information for their neighborhoods. Stevenson is also a big proponent of healing circles as a way to help people heal and build resilience.




[image: A person plays the cello on a chair outside a brick building.]The Flint Farmers' Market, which dates back to the early 1900s, is a popular community spot in downtown Flint. Here, Joe Snider plays the cello outside of the market in October.JENIFER VELOSO





At the close of one healing circle on that Saturday in May, Todd Womack took out a skein of moss green yarn. Womack asked the participants to be ready to share something they appreciate about themselves. Womack went first, then tossed the skein to another participant while holding on to a piece of the yarn. As each person took a turn, the skein zigzagged across the space, unwinding along the way. In the end, everyone in the circle was holding on to the web of yarn, a physical reminder of the community and connections created that morning.




That afternoon, three different groups formed to discuss changes residents would like to see in Flint. People responded on sticky notes to different questions, such as what Flint would look like without gun violence. People talked about the city's history, GM's layoffs and the abandoned homes that still dot many neighborhoods, the result of years of population loss. After a peak of nearly 197,000 in 1960, the latest population estimate, from 2022, is under 80,000.




The people gathered that Saturday are among those who have stayed. They are Flintstones, as residents call themselves. While brainstorming about Flint's future, playful chants broke out between the groups, each of which had taken on a Flint-related name. "Flintstones!" one group cried. "810!" another responded, referring to the local area code. "Bedrock!" boomed the third, naming the town from the old The Flintstones cartoon.




When residents reflect on Flint, the strong sense of community comes up again and again. It's how residents have stood up for their health and safety during a disaster, and it's how they continue to care for each other.




"There's really this unity and connectedness with anyone who has lived here," Todd Womack says.




"We're a loving city," Dionna Brown says, "and we're going to be OK."




"There are amazing, deeply committed people that live here ... there's a lot of commitment, there's a lot of passion," Lynn Williams says. "And that's why we stay."
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Tiny accelerators get electrons up to speed using lasers

 Accelerators that fit on top of a coin could find uses in medicine and science 

 
 




One day, powerful particle accelerators might fit in your pocket.
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Pumping cold water into rivers could act as 'air conditioning' for fish

 In experiments, hundreds of fish sought shelter from summer heat in the human-made plumes 

 
 




PITTSBURGH -- Salmon may now have their own version of human air conditioning.  




This past summer, hundreds of fish in the Wrights River in Nova Scotia, Canada, found reprieve from the heat in human-generated plumes of cold water, civil engineer Kathryn Smith reported October 17 at the Geological Society of America meeting.
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Here's how citizen scientists can help during the 2024 solar eclipse

 High solar activity means opportunities abound for amateurs during the next U.S. eclipse 

 
 




Last Saturday's "ring of fire" eclipse, which blocked out 98 percent of the sun's surface, was a rare and spectacular sight for those who got to view it.
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An eye full of cellular stars is a stunning example of the beauty that exists in nature's smallest sizes.




A glimpse of the back of a rat's eye, and the immune cells that keep it healthy, won first place in the 2023 Nikon Small World photomicrography competition.
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In a first, astronomers spot the afterglow of an exoplanet collision

 Two Neptune-sized planets around a remote star may have hit each other and cast an infrared glow 

 
 




In a solar system about 1,800 light-years from Earth, two planets smacked into one another in an impact that vaporized them both.
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How quantum 'squeezing' will help LIGO detect more gravitational waves

 Scientists expect to see 65 percent more collisions between massive objects like black holes 

 
 




Putting the squeeze on light improves gravitational wave observatories.




An upgrade to one such observatory, LIGO, that comes from exploiting a quantum rule known as the Heisenberg uncertainty principle makes it easier to spot spacetime ripples that arise from some of the cosmos's most violent events.
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Fake fog, 're-skinning' and 'sea-weeding' could help coral reefs survive

 New methods to help reefs range from low-tech manual labor to high-tech artificial mist 

 
 




Erinn Muller should have reason to despair.
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At the foot of a melting glacier in Peru, llamas helped revitalize the land

					Within three years, the soil grew richer and supported more plants				

			
				




When glaciers melt, they leave behind barren landscapes that can take decades to support plants and animals. But a new study found that within just three years, such exposed land was revitalized by llamas, whose activity nourished the soil and fostered plant growth.




By the foot of Peru's shrinking Uruashraju glacier, researchers partnered with local farmers to capture and herd llamas on four designated plots. For three days a month from 2019 to 2022, the llamas (Llama glama) grazed the plots, fertilizing them with dung and dispersing viable seeds from droppings and fur.











  






By the end of that time, the otherwise arid and easily eroded soil stabilized, grew richer in nutrients and supported 57 percent more plant cover than before, geographer Anayis Zimmer and colleagues report September 24 in Scientific Reports.




Such a revival of the ancestral Andean practice of camelid herding could potentially cushion the crops, animals and livelihoods of local communities from the impacts of climate change, says Zimmer, of the University of Texas at Austin.




As is the case worldwide, glaciers are disappearing in Peru's Cordillera Blanca mountains at an unprecedented rate. And as the ice shrinks, nearby ecosystems wither: They lose access to summertime supplies of freshwater and sometimes encounter harmful acidic minerals in rocks once covered by the glaciers.




Llamas may help counter some of these effects. Their transformation of the land, as seen in the new study, could reduce rock weathering and help the soil hold onto more moisture, thus limiting the acidic runoff that can poison farmers' crops. Such contamination is one reason local farmers partnered with the researchers. The animals' behavior could one day even generate new pasturelands as soil quality improves.




The idea that herbivore grazing may positively impact a landscape is not new. Nor is rewilding, the push to reintroduce key species to their native ecosystems, unique to the Cordillera Blanca mountains. In Finland, for example, the Indigenous Sami are working to reinstall reindeer in deforested taiga land, potentially restoring it. And a group in Spain hopes one day to lift the wild bovine known as the auroch out of extinction, putting it to use in grazing.




But the size and speed of the changes the llamas helped bring about surprised the researchers. From 2021 to 2022, the average amount of plant cover in the llama plots grew from about 9 percent to nearly 14 percent -- faster than it did in four control plots. Four new types of plant species also moved into the experimental plots over the course of the study.




The research underscores the valuable roles animals play in shaping landscapes, says ecologist Kelsey Reider of James Madison University in Harrisonburg, Va., who was not involved with the new research. Sprinkling nutrients such as phosphorus over the soil can produce similar effects on plant growth, she says, but "the animals themselves are doing a lot."




[image: A photo of green plants growing in the foreground after llamas have been in the area while a glacier is seen in the background.]Plots where llamas grazed for a few days a month saw a surprising increase in the amount of plant growth.Kristina Priotto





For one, animal poo is special: It holds onto both moisture and microbes. For another, in grazing and trampling on plants, the llamas weed out dominant plants, making space for new species.




For the new study, Zimmer and colleagues primarily chose to work with llamas rather than another native camelid, the vicuna, because llamas are easier to herd and make gentler tramplers. And the farmers that the researchers collaborated with were also particularly invested in restoring llama communities, features of Incan religious rituals. Centuries of Spanish conquest replaced llamas and other wild camelids with foreign livestock that uprooted native plants. Bringing llamas back, the farmers think, might slow or reverse the physical and cultural loss.






Zimmer would like to continue the study for at least a decade to track the full effects of the intervention. While the llamas might help a bevy of plants survive in the region, she says, it remains unclear which will stick around, and whether those will ultimately help or harm the ecosystem.




She also notes that the icy mountaintops also hold religious significance for some communities, meaning that as the ice melts away, some feel as though they are "losing their cultural identities." By 2100, scientists project that the Cordillera Blanca will lose the last of its glaciers as the Earth warms. If further research with llamas bears positive results, Zimmer hopes local government actors might invest in llama herding as a potential adaptation strategy. It can't bring back the glaciers. But, she says, it may return a sense of agency to local communities.
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Support science literacy this Giving Tuesday.









Your Giving Tuesday gift will help advance our 100-year legacy of deeply sourced, independent journalism through Science News.  Give today!
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Now through Tuesday, November 28, your gift to Science News' nonprofit organization, the Society for Science, will be matched up to $15,000, going twice as far to support our vital work.




You will help expand our already extensive Outreach and Equity programming, which supports science teachers and students who are traditionally underrepresented in STEM fields with grants, training, and resources to enhance mentorship and scholarship.




And, of course, your Giving Tuesday gift will encourage more young scholars to explore their own ideas, conduct original research, compete in local science fairs, and perhaps even share their projects with a broader audience at one of the Society's world-class competitions.
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Newly identified stem cells can lure breast cancer to the spine

 Stem cells in the vertebrae secrete a protein that acts as a tumor attractor 

 
 




When breast cancer spreads, it often targets the spine. Now scientists may have finally discovered why.




A newfound kind of stem cell drives cancer cells to bones in the vertebrae, pathologist Matthew Greenblatt of Weill Cornell Medicine in New York City and his colleagues report September 13 in Nature.
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Brain tissue may be fuel for marathon runners

 A study suggests nerve cell insulation, or myelin, is an energy source during endurance exercise 

 
 




In endurance athletes, some brain power may come from an unexpected source.




Marathon runners appear to rely on myelin, the fatty tissue bundled around nerve fibers, for energy during a race, scientists report October 10 in a paper posted at bioRxiv.org.
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Astronomers call for renaming the Magellanic Clouds

 Explorer Ferdinand Magellan's name is not fitting, a group of scientists argues 

 
 




Names have significance, especially when they're written in the stars.




A group of astronomers is coalescing around an idea to rename two neighbors of the Milky Way, the Large and Small Magellanic Clouds.
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Neandertals hunted cave lions at least 48,000 years ago

 A new study reports the first direct evidence of the hominids slaying the big cats 

 
 




Roughly 48,000 years ago, Neandertals killed a cave lion by thrusting a wooden spear into its abdomen, lion remains from Germany suggest.
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Scientists debunked a long-standing cicada myth by analyzing their guts

 The idea that periodical cicadas don't eat as adults has been put to rest 

 
 




There are at least three certainties in life: death, taxes and the periodic emergence of millions of cicadas. But one big cicada uncertainty has finally been put to rest -- the question of whether the adult insects eat.
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Blocking an aging-related enzyme may restore muscle strength

 Researchers labeled the protein a "gerozyme" because of its link with aging 

 
 




As people age, their muscles tend to dwindle and weaken, especially with lack of use.
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Scientific meetings -- it's nice to see you again

 
 




Coverage of scientific meetings has always been one of the pillars of Science News' journalism. From the early days, our reporters showed up in person to get stories that no one else had. In the 1920s, Jane Stafford regularly reported from medical meetings, covering topics from the common cold to cancer. In 1981, Julie Miller, life sciences reporter at the time, attended a meeting where medical researchers were discussing the first cases of acquired immunodeficiency syndrome, or AIDS. She came back knowing she had to write about it (SN: 11/14/81, p. 309). And Ivars Peterson, who covered physical sciences, math and technology, was introduced to a Web browser at a physics meeting in the 1990s.
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Readers discuss Indigenous healing, an experimental depression treatment and more
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Rethinking healing




Western colonists' seizure of Indigenous lands and subsequent abusive assimilation efforts continue to harm and traumatize Indigenous people, leading to high rates of mental illness, chronic disease, incarceration and suicide. Psychologists are researching whether mental health programs founded on Indigenous traditions can help these communities reconnect with their culture and heal, Sujata Gupta reported in "Culture aids Indigenous mental health" (SN: 9/23/23, p. 14).




The story resonated with reader Gary Seeman. "I retired from psychological practice not long ago and was rooted in [Carl] Jung's analytical psychology and Buddhist and Indian spiritual practices. All of those approaches helped me with clients and provided the depth needed for my own personal healing."
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