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Earthquakes in Venezuela expose a severely under-resourced and unprepared healthcare system

theconversation.com · Hermes Florez, Professor of Medicine and Public Health Sciences, Medical University of South Carolina · Zeina Hannoush, Associate Professor of Clinical Medicine, University of Miami

In the days immediately following the earthquakes, neighbors came together to search for survivors. picture alliance/picture alliance via Getty ImagesTwin earthquakes struck Venezuela on June 24, 2026, causing major damage in Caracas and a nearby coastal city, La Guaira. At the time of publication, 3,685 people have been declared dead, and more than 30,000 remain missing.


Dr. Hermes Florez and Dr. Zeina Hannoush are physicians who trained in Venezuela, then immigrated to the United States, where they now teach medicine. In a joint interview they talked about the earthquake and its aftermath, global aid efforts and the need to reform Venezuela’s healthcare system.





Dr. Hannoush, you were in Caracas during the earthquake. Can you describe what it was like?


Zeina Hannoush: I certainly felt it. It was very, very intense and long. I had been visiting my aunt and uncle, who live 15 minutes away from where I was staying. I was just standing at the exit of their building when it hit. Just two seconds before, I would have been in the elevator.


So I was already in the street when I felt the ground shaking. I walked to where I saw there were no trees or buildings and started yelling up to the people in the buildings, “Come down, come down,” because I started hearing the crashing of plates and people yelling.


The specific area of Caracas where I was located did not get profound damages like La Guaira did. And I immediately drove back to my in-laws’ house in another part of Caracas, because that’s where my kids were, and all I wanted to know is that my kids were safe.


Then there were aftershocks throughout the whole week. So we would be sleeping at night, and we would feel the bed shaking, so we’d wake up in the middle of the night and try to exit to the street.


What has each of you been doing in the aftermath of this disaster?


Hermes Florez: I came to the United States to complete my postgraduate medical training. I had planned to return to Venezuela, but as my public health and endocrinology training was ending in 2002, there was an attempted coup. I was later involved in denouncing the data censorship and healthcare deficiencies in Venezuela and was eventually placed on a blacklist. But I have found ways to collaborate with colleagues in Venezuela and others in the diaspora all over the world.


Since the earthquakes, I’ve connected with a great network of colleagues to help with relief efforts and send aid. These are people in Venezuela and in the United States, primarily around the University of Miami. There’s a great team there, as well as the Venezuelan American Medical Association. That’s allowed me to participate and provide some support to the many people affected.


What is the Venezuelan healthcare system like under normal circumstances?


Florez: There was an article published in The Lancet earlier this year, obviously before the earthquake, that was reflecting that fewer than 10% of Venezuelans are able to pay for the private hospitals or clinics, and approximately 70% of the population is impoverished.


So they have no choice but to go to the public hospitals, where a lot of things are paid out of pocket because there are no resources. On top of that, water and power supply is not always available, especially outside Caracas.


It’s a very, very challenging situation, now exacerbated by the earthquake. But a total revamp of the healthcare system is overdue.


Hannoush: The standard of practice – before the earthquake – is you go to a public hospital because you need a hip surgery or you fractured your leg. You get access to the physician who’s practicing there, but the patient leaves that evaluation with a list of the supplies that they’re going to need for their surgery.


So the patient needs to bring their own blankets and pillows and food. They need to bring the gauze, the gloves, everything. Maybe even the mattress where you’re going to need to stay in the hospital to sleep on. If you need a prosthesis, then you need to figure out how to buy it. So it is very common to see individual fundraising.


So this is how public healthcare has been taking place. And God bless the physicians practicing there.



            [image: collapsed buildings in La Guaira]
            
              The coastal city of La Guaira, just 30 minutes from Caracas, saw some of the worst damage from the earthquakes.
              Miguel Medina/AFP via Getty Images
            
          

Was there an emergency plan in place for a natural disaster like this?


Hannoush: It is a region that is known to be prone to earthquakes, but that does not mean that we have a well-structured preparedness for this kind of disaster. That’s certainly not the case. What I’ve seen is a wonderful amount of people pouring their hearts to help, but in a very disorganized way. The help is still reaching many places, but there’s so much to do that it’s quite overwhelming.


Florez: Just to put things into perspective, my dad worked for the national oil company in Venezuela for more than three decades, and there were redundancy systems to keep the power supply that was needed for oil extraction and other services that were so well planned and coordinated. All that was abandoned by the Chavez government in 2002-2003, after confronting the opposition and strikes from the experts in the oil industry. After that, there was no maintenance, no preventive measures, no exercise to anticipate catastrophic situations or things like that.


In healthcare, which is not necessarily the prime focus, it was much worse. Even though there are some guidelines that the World Health Organization and the Pan American Health Organization have in place for training healthcare personnel for emergency preparedness, nothing like that was implemented over the past two decades or so.


It’s also worth noting that there’s nothing in the construction code for the buildings in Venezuela to address earthquakes, and that is a contributing factor to poor preparation.


Is aid coming into Venezuela still, and is it getting to where it needs to go?


Hannoush: We’ve seen wonderful things happen with people coming from all corners of the world in solidarity, and I hope that this continues because Venezuela is going to need everyone’s help.


There are many people from the U.S. and reputable nonprofit organizations eager to donate, but there’s also a huge mistrust between the government and the nonprofit organizations who want to donate. We’ve had repeated instances – during COVID-19, in 1999 – where donations were given centrally to the government for the distribution, and then things did not get where they needed to go. And so that’s where this mistrust comes from.


So I’ve been trying to help on that front – getting the donations through the customs borders and then making sure that they get to the correct hospitals and to our colleagues there at ground zero.


Are you hopeful for the future of Venezuela right now?


Florez: The silver lining is that after COVID-19, because everyone needed to enhance our platforms, our virtual care and so on, we can provide some of the resources not only for care but also to train the workforce. Thousands have emigrated, so can we Venezuelans in other countries do something to train the people back in Venezuela so that they can provide good healthcare?


I remain hopeful. But still, there’s much to be done. And, yes, we’re taking care of the urgent need with earthquake relief, but we must also address the important need of reforming the healthcare system.

The authors do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/earthquakes-in-venezuela-expose-a-severely-under-resourced-and-unprepared-healthcare-system-287003
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Judges block Trump administration’s attempts to deny access to public service loan forgiveness to its perceived foes

theconversation.com · Benjamin Leff, Professor of Law, American University

Grads who work for the government or nonprofits can get their debt canceled after they make payments on their loans for a decade. Brandon Bell/Getty ImagesTwo federal judges in different courts have blocked the Trump administration’s attempt to deny employees of nonprofits that oppose the Trump administration’s political agenda access to a program through which they could avoid having to pay off all of their student loans. Both issued their judgments on June 30, 2026.


As a law professor who studies the nonprofit sector, I believe that both judges made the right decision because the historical strength of the nonprofit sector in the U.S. is its independence from government control. The First Amendment requires that laws governing nonprofits be neutral, and that no administration can punish an organization merely because its actions or views are at odds with the White House. 





Forgiving student debt owed by public service workers


Congress approved the legislation that created the Public Service Loan Forgiveness program in 2007. This program cancels the remaining balance on federal student loans after eligible borrowers consistently make payments on their student debt for 10 years. 


Only borrowers with public service jobs may participate and be eligible to have some of their student loan balance canceled. That is, they need to work for the government at any level, including public schools, or at any charitable nonprofit.


One of the program’s goals was to encourage young Americans, especially those with significant student debt, to do jobs that serve the public good but pay less than what they might earn in the private sector.


The government does not cancel any student loan debt until the Education Department verifies that eligible borrowers have met all requirements, including a decade of steady payments from public school teachers, government officials and employees of nonprofits of all kinds – such as food banks and museums.


But that promise of debt relief for borrowers at some nonprofits was jeopardized prior to these two rulings.


To date, the program has canceled more than US$87 billion in student loans for nearly 1.2 million Americans. On average, borrowers have seen about $74,000 in debt erased.


Trump administration’s attempt to revise the program


President Donald Trump issued an executive order on March 7, 2025, directing the Department of Education to change who can be eligible for public service loan forgiveness.


In the order, he complained that some of the program’s participants may have worked for organizations that “actually harm our society and American values, sometimes through criminal means.” The order does not name any of those nonprofits, but it named some examples: aiding immigrants, treating minors’ gender dysphoria, advancing diversity, equity and inclusion goals, and helping to organize left-wing protests.


Trump said he wanted the government to refuse to forgive loan balances of borrowers who work for those employers. The order itself was not legally binding, but it guided the drafting of a new regulation the Education Department issued on Oct. 31, 2025. The regulation ordered the exclusion from the debt forgiveness program of employers that “engage in specific enumerated illegal activities such that they have a substantial illegal purpose.”


The phrase “substantial illegal purpose” comes out of nonprofit law; organizations with an illegal purpose can’t be tax-exempt charities. But the doctrine has been employed in very limited circumstances in the past, and the government has never developed rules to ensure that it is not abused.


Instead of developing those rules, the regulation identifies specific issues that the Trump administration objects to and has treated as high priorities.


Doing those activities would disqualify an employer from participation in the program under that regulation, if the Education Department determined that those organizations employed illegal means to advance their goals.


A group of 22 state attorneys general and a coalition of nonprofits, municipal governments and labor unions filed separate lawsuits on Nov. 3, 2025, to block the regulation. Those lawsuits were later combined. Another group of nonprofits filed a similar lawsuit the next day.



            [image: President Trump poses with a woman in a dressy suit; he is holding two big pieces of paper and there are flags and children in the background seated at little desks.]
            
              President Donald Trump poses with Secretary of Education Linda McMahon on March 20, 2025, after signing an executive order aimed at closing the Education Department.
              Jabin Botsford/The Washington Post via Getty Images
            
          

Why the judges struck Trump’s revised rules


On the day before the new rule was set to go into effect, , in Massachusetts, and , in Washington, D.C., struck it down – preventing the Department of Education from implementing it. 


More than a year after Trump’s executive order, both judges found that the statute that Congress passed was unambiguous about which employers qualified for the program: all nonprofits with 501(c)(3) tax-exempt status. And because the statute was so clearly written, the Education Department has no authority to change the eligibility criteria to exclude particular organizations, the judges found.


Because organizations that serve an illegal purpose already can’t have tax-exempt status, no such organization may participate in this loan forgiveness program. Both judges held that the Education Department exceeded its authority by granting itself the power to determine which nonprofits’ employees can’t be eligible.


In short, judges Joun and Ali said the Trump administration can’t change federal Public Service Loan Forgiveness program rules to punish people who work for certain kinds of nonprofits that the administration doesn’t like – or to use the program to advance its agenda.


What this means for borrowers and nonprofits


These rulings are good news for borrowers who work for nonprofits whose missions are at odds with the Trump administration’s agenda.


Both rulings vacated the new regulation, which means the federal government cannot implement its revised rule anywhere in the country. 


The U.S. Supreme Court held in 2025 that district court judges couldn’t impose nationwide injunctions. But that ruling does not affect court rulings that strike down agency regulations. 


If the administration appeals, an appellate court could restore the new regulation.


The Supreme Court could even get involved at some point. But although the court has been expanding executive power in some situations, the justices have reduced the leeway administrative agencies have to issue regulations that add additional requirements to clear statutes.


In my view, the Supreme Court would therefore be unlikely to side with the administration if it were to hear this case.


Implications for everyone else


Both judges held that the revised rule exceeded the Education Department’s authority. Joun in Massachusetts went further than  Ali in Washington.


Joun held that the new regulation “is facially unconstitutional because it discriminates on the basis of viewpoint.”


That’s important because he recognized that “selectively targeting” organizations because their goals are contrary to those of the administration is very different from trying to prevent the employees of criminal organizations from having their student loans forgiven.


The Trump administration has been aggressively jumbling these two things together. Because organizations’ viewpoints are protected by the U.S. Constitution, the government can’t discriminate in the Public Service Loan Forgiveness program against an organization that advocates for undocumented immigrants to stay in the country, for example – or one that seeks to have them removed.


On the other hand, violent or illegal tactics are not protected by the Constitution or eligible for tax-exempt status. That means an organization that employs them can be denied benefits.


The Public Service Loan Forgiveness program regulation that the Trump administration has sought to implement expressly blurs these lines. I think it’s reasonable to interpret this jumbling as a tactic intended to chill protected activity by instilling fear in those who disagree with the Trump administration’s policies. And I see Joun’s opinion as a bulwark against that type of intimidation.  


These rulings should give Americans of all political stripes more confidence that their rights will be respected, no matter who is in office.

Benjamin Leff is a member of the board of directors of Better Future Forward, a nonprofit organization that seeks to provide outcomes-based loans for higher education.


Original: https://theconversation.com/judges-block-trump-administrations-attempts-to-deny-access-to-public-service-loan-forgiveness-to-its-perceived-foes-286741



03

Cacti spines, snake fangs, snail love darts – oh my! How function drives the evolution of nature’s puncture tools

theconversation.com · Philip Anderson, Associate Professor of Biology and Biomechanics, University of Illinois Urbana-Champaign

Jumping cholla cacti spines are a prime example of how evolution creates specialized puncture tools.  Tony Cyphert/Flickr, CC BY-NC-SAMost people probably aren’t thinking about the complexity of nature when they get stung by a bee or prick their thumb on a rose. They are probably just thinking, “Ouch, that hurts!” 


Even at this level of interaction, however, it is obvious not all things in nature that poke you are created equal. The rose prickle may draw blood, while the bee sting can leave an itchy rash.


The act of puncture – stabbing something with a sharp tool – is incredibly widespread in the natural world. Examples of puncture tools can be found everywhere: in mammals, snakes, birds, fish, insects, snails, jellyfish, plants, fungi, bacteria and even viruses. Their proliferation leads to a contradiction: If all of these puncture tools do essentially the same thing – stab – why do they look, and sometimes behave, so differently?


It is this contradiction that has captured my curiosity as a scientist who studies biomechanics, a field that uses physics to understand biological diversity. For the past 10 years, my lab members and I have examined the physics of puncture in an attempt to understand the wide diversity of puncture tools that appear in the natural world. 


In a recent paper, we examined 143 species and found a wonderfully complex relationship between the shape of a puncture tool and what it is being used for.


The right tool for the job


Puncture tools are used for a variety of different jobs, and those jobs often dictate how the puncture tool evolves. 


For example, vipers use their fangs to inject venom into their target. This injection occurs during a strike, where the snake needs to puncture, inject and then remove their tooth and head afterward. Not surprisingly, the fangs evolved to be smooth, so they can be removed from prey easily after puncture and injection.



            [image: A snake with its mouth open, and a handler holding a stick under its fangs to show them off]
            
              Viper fangs are smooth so that, after piercing, the snake can easily slide them out without getting stuck.
              Usman Ahmad/Flickr, CC BY-SA
            
          

Not all puncture tools want to be removed. 


The jumping cholla is a cactus that reproduces via the spread of clones. When animals brush against the cactus, part of the cactus gets stuck to them, tears away from the main plant and hitches a ride. Eventually, the stowaway cactus drops off and becomes a new individual. The reason the cholla can ride along so well is that its spines are covered in backward-facing barbs that ensure they get stuck in the skin of their ride. 



            [image: A small piece of cactus covered in long spines, one of which is stuck in the tip of a man's finger]
            
              Jumping cholla cacti have barbed spines that make them difficult to remove.
              Corey Taratuta/Flickr, CC BY
            
          

Even within a seemingly related group of animals, there can be major differences. 


In a behavior straight from a horror film, parasitoid wasps inject their eggs into other animals, where they hatch and consume the host. However, the various hosts of these parasites can live in a variety of places, such as in figs, leaves or even deep in rotten wood. As a result, different parasitoid wasps have evolved a wide variety of stinger shapes and sizes to deal with this variety of targets. 


For example, wasps that target hosts that hide deep in materials such as fruit or rotted wood have particularly long stingers. These long stingers can actually be steered through the material to find the hiding host. 



            [image: A wasp on a log, sticking its hindquarters up in the air. Attached to its rear end is a long, thin ovipositor]
            
              Some parasitoid wasps have long and specialized ovipositors, which are puncture tools used for depositing their eggs into a host.
              Boris Hrasovec, Faculty of Forestry, Bugwood.org., CC BY-NC-ND
            
          

Strange bedfellows


If evolution pushes puncture tools toward certain shapes to deal with specific jobs, what happens if tools from both an animal and plant have essentially the same job? In these cases, evolution can lead to striking similarities. 


Take the jumping cholla cactus mentioned above. Its backward-facing barbs resemble overlapping tiles on a roof. This same pattern of barbs has been found on porcupine quills.  


Even though these tools are made from very different materials, and one is a plant while the other is an animal, they have converged on a similar shape because both need to get stuck in whatever they are puncturing.


As another example, here’s a riddle: When is a snail like a shark? When it uses its love dart.



            [image: A microscope image of a love dart, which looks like a tiny spear]
            
              Some snails have a structure called a ‘love dart,’ which they use to keep their partner close while mating.
              Joris M. Koene and Hinrich Schulenburg/BMC Evolutionary Biology, 2005, CC BY
            
          

Many land snails have both male and female genitalia. When these snails exchange sperm during mating they repeatedly stab each other with a structure called a love dart. These darts are covered with a substance that is thought to make their partner more likely to accept the sperm. 


While scientists are still working out the details, it seems that some of these darts have a flat and triangular shape, potentially to allow for the dart to puncture deeper and create wider openings for the substance to infiltrate. These darts are shaped a lot like a shark tooth, another puncture tool used to create deep and wide openings when biting into prey. 



            [image: A microscope image of a triangular, tilted shark tooth]
            
              Sharks use their teeth to eat prey.
              Jon Zander (Digon3)/Wikimedia Commons
            
          

Nature is complex


These examples are just the tip of the iceberg when it comes to puncture tool shape and diversity. 


Yet across this vast diversity, all it takes to find commonalities is an understanding of the underlying physics of how these tools are used. This is the power of interdisciplinary fields, such as biomechanics, which allow scientists to find the connections and patterns between seemingly disparate things.


So the next time you get bitten by a mosquito or step on a sea urchin, take a moment to marvel at the complexity of nature’s puncture tools … right after you cuss out whatever stabbed you.

Philip Anderson receives funding from the National science Foundation. 


Original: https://theconversation.com/cacti-spines-snake-fangs-snail-love-darts-oh-my-how-function-drives-the-evolution-of-natures-puncture-tools-284410
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Creating synthetic life in a lab? SpudCell falls short of the goal, but raises even more useful questions

theconversation.com · Tara Deans, Associate Professor of Biomedical Engineering, Georgia Institute of Technology

If synthetic cells are ever made, they may look like this illustration of translucent bubbles under the microscope. Westend61/Getty ImagesNature is beautiful, powerful and essential. But nature is not always gentle. The same biological world that gives rise to forests, coral reefs and human life also produces infections, cancer, genetic disease, crop blights and toxins. Natural processes can heal, sustain and inspire, but they can also destroy. 


That dichotomy is part of what drives the field of synthetic biology: where scientists apply engineering principles to learn from and carefully adapt nature’s biological systems to address human problems. By understanding biological systems, scientists can carefully redirect them when natural processes cause harm. 


This principle has shaped my work as a biomedical engineer for over two decades. My lab studies how to program cells in order to better understand their behavior and ultimately use them as medicine. The goal is not to discard or replace nature, but to learn from biological principles and use that knowledge to responsibly help society.  


Researchers announced on July 2, 2026, that they had created the first synthetic cell built from purified, nonliving components.


The lab’s cell-like system, dubbed SpudCell, raises key questions: What does it take to build a cell from scratch? If scientists assemble something that feeds, grows, copies genetic material and divides, have they created life?


How to create cells from scratch


Natural cells are astonishingly complicated. Researchers want to use synthetic cells to learn more about how life works, and they are doing this by rebuilding some of life’s basic features in a simpler, more understandable form. 


Earlier designs of minimal cells, used to test which components are necessary for lifelike behavior, began with existing living cells and reduced the size of their genomes. A minimal cell is useful because it is simple, but that simplicity comes at a cost. It may reveal which parts are needed for lifelike behavior, but it usually lacks the autonomy, resilience, metabolism and evolutionary capacity of natural cells.


Instead, synthetic cells are built through a bottom-up engineering approach. Scientists start with a simplified compartment – a kind of biological “box” – and ask what must be added for it to behave more like a living cell. A membrane separates the inside from the outside. Genetic material stores instructions. Molecular machinery reads those instructions to make molecules. Energy sources power reactions. Other components can allow growth, division and adaptation.



            [image: Diagram showing a few membrane-bound components of an animal cell and a eurakyotic cell]
            
              The components that make up a very basic cell may look simple, but they’re quite complex to put together.
              Katherine Krueger/Cells and Molecules, CC BY-NC-SA
            
          

A useful way to think about synthetic cells is to compare them with technologies society already depends on. The radio wasn’t invented all at once. Engineers learned how to combine an antenna, tuner, amplifier, power source and speaker to convert invisible electromagnetic waves into sound. A car is not just a metal shell; it becomes transportation only when a frame is connected to wheels, brakes, steering, an engine, and transmission and control systems. A computer began with switches and strings of ones and zeros that could be assembled into circuits capable of storing and processing information. 


Similarly, SpudCell was assembled from the bottom up with purified, nonliving parts. Researchers used lipid molecules to create a cell-like membrane, DNA molecules to store genetic instructions, purified enzymes to copy and read those instructions, and other molecular machinery to help build proteins and other molecules from small chemical building blocks, such as amino acids and nucleotides.  


SpudCell is exciting scientists because it appears to bring several features of life together in one system. The researchers describe it as capable of feeding, growth, genome replication, genetically encoded division and something close to evolution. These features resemble a biological cell cycle.


Close to life, but not quite


While SpudCell is an important milestone in the field, it stops short of being a fully synthetic living cell. A membrane-bound compartment containing DNA is not automatically a living cell, just as a pile of car parts is not a car. 


SpudCell can carry out several life-like processes, but it is not independent. It still relies on carefully controlled laboratory conditions and on researchers to supply its molecular machinery. It doesn’t reliably pass on its genetic material or spontaneously evolve the way natural cells do.


To approach life, a synthetic cell must coordinate many processes at once. NASA describes life as a “self-sustaining chemical system capable of Darwinian evolution,” meaning it must independently use energy, copy information, grow, divide, respond to its surroundings and persist over time. Natural cells do this with extraordinary reliability because they are the products of billions of years of evolution. 



            [image: Microscopy image of a green sphere dividing into two]
            
              SpudCell can divide, but it requires researchers to help it along by passing it through a sieve.
              Kate Adamala/Adamala Lab
            
          

SpudCell still falls short of that standard. It depends on researchers to continuously supply it with the molecular machinery to function and to physically help it divide. It also cannot reproduce indefinitely outside a carefully controlled laboratory environment. In other words, SpudCell may have been built rather than born, but it is not yet autonomous life.


That limitation does not make the achievement unimportant. In fact, it is scientifically valuable precisely because it exposes what is still missing to create life. Which parts are essential? Which processes must be coordinated? How much complexity is necessary before chemistry begins to look like biology?


Why create synthetic cells?


Those questions have practical importance. Answering them can help scientists and engineers design safer biological systems for a wide range of industries. 


Synthetic cells allow scientists to more cleanly test how the surrounding membrane separates the inside of a cell from its environment, how genetic instructions are read, how energy is used, and how growth and division are coordinated. These cell-like systems could eventually become simplified test beds for studying biological circuits, disease mechanisms and the origins of life. 


They could also help scientists build safer systems for making medicines, fuels or materials, detecting environmental toxins, or delivering therapies without relying on fully living organisms. 


More broadly, synthetic biology connects medicine and biotechnology: Viruses can be redesigned into vaccines or gene therapy, immune cells can be reprogrammed to recognize cancer, and microbes can be engineered to make useful molecules, such as insulin, or detect pollutants. 


Similarly, researchers could use synthetic cells to deliver a drug only to diseased tissue, or create microbial systems that detect toxins or pathogens in water. They can also act as simplified biological factories that can make medicines without requiring a fully living organism, or as biosensors providing early warning of dangerous threats, such as bioweapons.


Creating life responsibly


The philosophical question “Is SpudCell alive?” may not have a simple yes or no answer. 


Depending on whether your definition of life emphasizes metabolism, reproduction, evolution, autonomy or cellular organization, the boundary between living and nonliving can look very different.


Life is not defined by one property alone. Viruses contain genetic information but depend on host cells to reproduce. Mitochondria perform essential metabolism but cannot live independently outside of cells. A seed can remain dormant for years before resuming growth. 



            
            Synthetic biology reengineers life for practical purposes.
          

When synthetic biology is guided by a strong sense of responsibility, scientists can learn how to redirect harmful processes, build safer tools and help society. This requires not only asking whether biological systems can be built, but also whether their creation should be controlled, where they should function and what safeguards are needed.


Over the past two decades, scientists have built many kinds of biological kill switches – that is, genetic circuits that can shut down engineered cells under specific conditions. Some researchers have made cells dependent on a specific nutrient. Others have created cells that can survive only in a particular environment or activate self-destructive pathways when conditions change.


Kill switches are not magic off buttons and do not replace careful regulation, physical containment or public oversight. But they are an important example of synthetic biology’s moral compass: to not only build useful biological tools, but to build them with safety, accountability and humility in mind.

Tara Deans receives funding the National Institutes of Health. She previously received funding from the National Science Foundation and the Office of Naval Research.


Original: https://theconversation.com/creating-synthetic-life-in-a-lab-spudcell-falls-short-of-the-goal-but-raises-even-more-useful-questions-286762
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From maternal health to influenza rates, gaps in CDC’s public health data are creating dangerous blind spots for disease tracking and prevention

theconversation.com · John Kubale, Research Assistant Professor at the Institute for Social Research, University of Michigan

Pauses in data collection and staff cuts have affected many CDC databases. James Gathany, Centers for Disease Control and Prevention via Wikimedia CommonsPublic health relies on data – whether it is tracking the effectiveness of a given year’s flu vaccine, monitoring blood lead levels around the country or estimating the prevalence of diabetes. This data forms the basis for decisions such as whether a community should expand screening for diabetes and which communities are at greatest risk of severe flu-related illnesses. 


But in January 2025, at the beginning of President Donald Trump’s second term, webpages and data from the Centers for Disease Control and Prevention – and from many other federal agencies – began to disappear. In total, at least 200 CDC datasets and more than 8,000 webpages from across the government were taken down. 


Though many of these resources were subsequently restored in the months that followed, the speed and scale of the removals make a full accounting difficult. Even now, more than a year after so much data from federal agencies was removed, researchers like me are discovering new mechanisms through which this same data remains at risk.


Most recently, for example, more than 6,000 webpages on energy conservation were removed from federal websites while a heat wave ravaged the U.S. through Fourth of July celebrations. 


I am an infectious disease epidemiologist who studies how respiratory pathogens affect communities around the world and how data is used to monitors these impacts. Every day, health departments, practitioners and researchers have to make decisions on where to direct resources, which conditions to monitor and even which research questions to prioritize. Without high-quality data to support them, these decisions run the risk of becoming mere guesses.





Interruptions in data collection


Collecting data, in partnership with state, tribal and local public health experts, is among the most important functions of the CDC. In fact, nearly 80% of the the agency’s funding goes toward these collaborations to produce critical data that the entire public health system rests on. 


A January 2026 study highlighted a troubling trend that began in early 2025. Among CDC data that had previously been updated monthly, nearly half – 46% – had unexplained pauses in such updates. 


The vast majority of these pauses – about 90% – are related to data on vaccinations or impacts of common respiratory viruses, such as influenza, COVID-19 and respiratory syncytial virus, or RSV. Considering the outsize roll these pathogens play in driving severe respiratory illnesses, such as pneumonia, these pauses are alarming. 


It’s not just respiratory disease data that is affected. The CDC also suspended updates for data on HIV incidence and prevalence, as well as on whether a person knows they’re infected. The agency’s website previously cited staffing reductions as the cause. 


It’s unclear which of these datasets have resumed collection. Some data, such as estimates of HIV incidence and prevalence, had still not been updated as of July 6, 2026, though a banner on the webpage states that “CDC is updating these data.” And other data, such as that on emergency department visits for respiratory diseases, appears to have been updated again. 


However, the lack of clear statements from the CDC on the status of different data sources makes it difficult to monitor where they stand. 
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              The CDC partners with state, tribal and local public health experts to collect a wide range of health-related data.
              Courtney Hale/E+ via Getty Images
            
          

Data loss via staff cuts


Widespread staff cuts starting in early 2025 across the Department of Health and Human Services, which houses the CDC, crippled much of the agency’s data collection and dissemination.


Some of the agency’s data is publicly accessible. But to access some particularly sensitive CDC datasets, researchers must also apply and go through a vetting process. If federal workers who do that vetting are terminated, the data effectively becomes inaccessible. 


That’s what happened in the case of the Pregnancy Risk Assessment and Monitoring System, the gold standard data source on maternal and child health in the U.S. In January 2025, the CDC quietly stopped processing data access requests. Then, months later, on April 1, the team that oversaw this program was terminated. 


Pregnancy Risk Assessment and Monitoring System data from before 2016 remains available, but the only way researchers can access data from 2016 onward is to submit individual requests to the 46 participating states, Washington, D.C., Puerto Rico or the Northern Mariana Islands. This is an enormous burden for both researchers looking to work with this data and for the state, local and territorial health departments, which may be ill-equipped to process these requests.



            
            Without staff to maintain and manage data collections, those collections can become inaccessible.
          

Later in 2025 the administration conducted more targeted terminations in offices tasked with planning future data collections. In October 2025 two critical teams were fired: one in charge of planning the National Health and Nutrition Examination Survey, which has collected key health and nutrition metrics continuously since 1999, and the other in charge of managing the National Death Index, which compiles death record information. 


The nutrition database, much of which is publicly accessible, informs policies and decision-making related to food labeling, dietary guidelines and many other topics. The death index, access to which is highly regulated, is a crucial resource for health and medical researchers for studying causes of death. 


Though staff terminations relating to both these CDC datasets were reversed within a few months, the prospect of losing access to already existing and yet-to-be-acquired data in these collections sent shock waves of concern through the public health research community. 


Loss of trust


For the CDC to do its work of monitoring and protecting public health, it must build and maintain a great deal of trust, both with the people and communities providing personal health data and with the state and local health agencies often responsible for collecting it. 


In my view, HHS’s removal and alteration of CDC data damages that trust. Concerns about the agency’s inappropriate access to and use of sensitive data are continuing to emerge. Health departments – as well as individuals – may hesitate to provide data to the CDC, or even seek essential health services, if they fear it will be shared in inappropriate ways without their consent. 


Such data irregularities fit into a broader pattern of disrupting long-standing agency activities – for example, abruptly terminating grants to state and local health departments and disrupting health messaging on vaccines. 


While the CDC and its staff continue to partner with state and local agencies to support public health in the U.S., these trends threaten to destroy hard-won trust that would be difficult to rebuild.

John Kubale receives funding from the National Institutes of Health (NIH) and the National Science Foundation. He previously worked for the US Centers for Disease Control. 


Original: https://theconversation.com/from-maternal-health-to-influenza-rates-gaps-in-cdcs-public-health-data-are-creating-dangerous-blind-spots-for-disease-tracking-and-prevention-275149



06

Beyond birds and mice, free-ranging cats eat a surprising number of insects

theconversation.com · Christopher A. Lepczyk, Professor of Wildlife Biology and Conservation, Auburn University · Daniel Rubinoff, Professor of Entomology, University of Hawaii · Jean E. Fantle-Lepczyk, Research Fellow, College of Forestry, Wildlife and Environment, Auburn University

Does that look tasty? SKashkin/iStock / Getty Images PlusIt’s pretty commonly known, and not very startling, that free-ranging cats eat birds and small rodents. But the degree to which they eat insects might surprise you.


We are biologists who for many years have been trying to figure out what feral or outdoor-roaming pet cats eat outside. 


When domesticated cats – Felis catus – live freely in the wild or are allowed to hunt outside the homes where their owners live, they are an invasive species, which live in every ecosystem of the world except the continent of Antarctica. We wanted to know all of the species they eat – and to what degree free-ranging cats are eating endangered or threatened species.





Examining reams of research


Over the past two decades, we have evaluated hundreds of scientific findings, including searching through Google Scholar and Web of Science using the keywords “cat predation,” “feral cat,” “cat diet” and “Felis catus.” For each item we found, whether peer-reviewed or not, we evaluated whether it contained conclusive evidence of cat diet or predation. We also reviewed each one’s reference section for additional unique articles or databases pertaining to cat diet and predation, and included those in our search.


Overall, we identified 533 unique publications – books, journal articles, theses and agency reports – that reported specific animal species consumed by cats. Cats’ plant-eating habits are occasionally, but haphazardly, noted in studies, so we did not include them in our analysis.


Our initial work focused on an overall assessment of what free-ranging cats eat around the world. Published in 2023, this paper analyzed the 533 studies on cat diet or predation events published over more than a century and found that cats ate nearly 2,100 different species of animals, including invertebrates.


Of those 2,100, the International Union for Conservation of Nature’s Red List of Threatened Species listed 347 as “near threatened,” “vulnerable,” “endangered,” “critically endangered” or “extinct” in 2023. Some of the species went extinct during the many decades covered by the data.





Insects and the like


Most of the species cats ate were vertebrates – mostly birds, followed by mammals and reptiles. But the data also indicated that at least 7% of the species cats eat are insects and other invertebrates, particularly beetles, and less frequently crustaceans, arachnids, centipedes, snails and slugs, and millipedes.


Many of the cat studies we reviewed did not report on how many individuals of a given species cats ate, so it was unclear what the total amount of insects was or how many calories cats are deriving from insects.


Invertebrates make up more than 70% of all terrestrial animal species and are important pollinators, predators and herbivores in virtually every nonmarine ecosystem. Many invertebrates are in decline globally due to urbanization, habitat destruction, increases in both light and pesticide pollution, and climate change. So we dug deeper into the data to understand what invertebrates cats are eating.


While a little more than one-third of all the studies we analyzed included invertebrates as part of cats’ diet, most of those failed to identify specific species of invertebrates. But we were able to find identifications of 148 invertebrate species.


Of those, two are considered endangered by the International Union for Conservation of Nature: the Aldabran grasshopper (Pternoscirtus aldabrae) in Seychelles and the Tasmanian giant freshwater crayfish (Astacopsis gouldi), which can grow up to 13 pounds (6 kilograms). Two others are considered vulnerable: wētāpunga (Deinacrida heteracantha), an insect native to New Zealand that can be about the size of a mouse, and the common yabby (Cherax destructor), a freshwater crayfish native to southeastern Australia. One other, the Canary Islands horned beetle (Arhopalus pinetorum), is listed as “near threatened.”



            [image: A cat licks its lips while crouching over a dead mouse.]
            
              Not surprising: Cat eats mouse.
              Julian Stratenschulte/picture alliance via Getty Images
            
          

Effects on populations


We have not found formal research evaluating how cats’ eating habits affect invertebrate populations. And for many species, they are likely not as significant a factor as wide-scale pesticide use. 


But it’s possible that cats could be significant contributors to the deaths of  rare species or in specific locations. 


Cats require a large amount of protein, as much as one-third of their daily diet, and invertebrates are good sources of protein.


In many places, invertebrates provide an easy source of food. Whether in an urban backyard or on a remote island, cats are unlikely to turn a blind eye to available prey. And some cats may find it entertaining to chase, catch and eat insects even if they don’t need their nutrition.


A challenge of researching this question is that many invertebrates are relatively small, which makes direct observation in the field harder and can require more analytical approaches in the lab. And they have soft bodies, without distinguishing characteristics that could be easily recognized in scat or stomach contents.


However, molecular technologies can identify species using trace amounts of DNA left in the environment by animals. Promising new studies are beginning to identify what cats eat by analyzing the DNA found in their stomachs and scat. That research may help explore in even more detail what cats are eating in the outdoors, and how it’s affecting various species and the environment as a whole.

The authors do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.
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Ivermectin isn’t a cancer miracle drug, but influencers claim otherwise – here’s how to avoid sprinting past scientific evidence

theconversation.com · Dannell D. Boatman, Assistant Professor of Cancer Prevention and Control, Researcher in Health Communication, West Virginia University

Ivermectin is a deworming drug intended for use in animals, including horses and cows.  AP Photo/Ted S. WarrenThough researchers have been studying the animal deworming drug ivermectin for decades, there is no evidence that it’s a safe or effective way to treat cancer in people. 


However, a June 2026 study put the topic back in the spotlight. After being downloaded more than 85,000 times before its official publication, the study gained traction on social media – particularly X – and within alternative health communities, where it was shared widely to bolster broader claims about repurposing antiparasitic drugs as cancer treatments. While traditional news outlets were covering renewed public interest in ivermectin for cancer following the COVID-19 pandemic, much of the conversation surrounding this particular new study unfolded outside of mainstream media coverage.


Shortly after the study was published, scientists raised serious concerns about how the study arrived at its findings, conflicts of interest and the peer-review process. 


For one, the study did not have a comparison group to determine whether patients taking a combination of ivermectin and another antiparasitic truly saw improvements due to these drugs or the conventional cancer therapies they were also taking. Moreover, the study relied on patients’ own self-reports rather than medical record information. Unlike medical records, self-reports cannot be independently verified and are more susceptible to bias, making them less reliable as scientific evidence.


Although the journal issued an Expression of Concern shortly after publication, the study has not yet been retracted.



            [image: Hand holding two packets of Heartgard]
            
              One use of ivermectin is to prevent heartworm and treat intestinal worms in dogs.
              Smith Collection/Gado via Getty Images
            
          

This case illustrates a recurring challenge in how science reaches the public. Early findings can spread quickly through news coverage, social media and online communities, while the evidence needed to fully evaluate them can take months or years to develop. By the time additional evidence emerges, many people have already shared the original report or made financial and medical decisions based on it.


As a health communication researcher, I study how people interpret new cancer information, how health misinformation spreads and how communication can support good health behaviors.


The renewed attention surrounding ivermectin and other antiparasitic drugs offers an opportunity to understand why some scientific findings become influential before researchers fully understand what they mean.


Why ivermectin keeps returning


Repurposing existing medications for new therapeutic uses, including treating cancer, has a long history. 


Among the drugs attracting growing attention for their repurposing potential are antiparasitic medications such as ivermectin. The U.S. Food and Drug Administration has not approved the use of these drugs for cancer. Although laboratory studies on cell cultures have shown some anticancer activity, and early clinical trials are underway, there is not enough evidence to support their use in cancer care. 


Despite the limited clinical evidence supporting antiparasitic drugs as cancer treatments, the science and the public conversation unfolded very differently. Popular interest in these drugs was driven less by emerging research than by the spread of compelling personal stories. And possibly none were more influential than that of Oklahoma businessman Joe Tippens. 


In 2018, Tippens started a blog describing his recovery from advanced lung cancer. He wrote that while receiving immunotherapy as part of a clinical trial, he had also begun taking fenbendazole, a deworming medication intended for animals. His account spread rapidly online, transforming fenbendazole from a little-known veterinary drug into one of the most-discussed examples of drug repurposing in cancer communities.  


By 2019, interest in fenbendazole had circulated internationally. In South Korea, singer Kim Chul-min announced that he was taking fenbendazole for lung cancer after learning about Tippens’ story. His disclosure fueled intense public interest, contributing to shortages of fenbendazole and prompting health officials to warn against its use as a cancer treatment.


The pandemic dramatically expanded the conversation about repurposing antiparasitic medications. Ivermectin was widely promoted as a treatment for COVID-19, but by 2022, large, randomized clinical trials had found that the drug failed to provide meaningful benefits for patients. By then, however, it had become one of the most recognizable medications associated with the pandemic.



            
            With the endorsement of celebrities and politicians, selling ivermectin has become especially lucrative.
          

When the paper claiming ivermectin could treat cancer was published in June 2026, the deworming medication was already a familiar drug after years of public attention during the pandemic. Interest in its potential use against cancer had also been amplified by celebrity endorsements, patient stories, podcasts and online communities.


Financial incentives also reinforced continued attention. As interest in ivermectin grew, a market emerged around promoting and selling the drug for unproven uses. Physicians, pharmacies, politicians, influencers and media personalities had economic incentives – including paid partnerships or selling the drug through their own businesses – to keep the conversation around ivermectin alive even after scientific evidence remained limited.


Online conversations and real-world decisions


Once published, scientific papers are often viewed and shared online, where their findings become intertwined with headlines, personal stories and commentary.


Those conversations don’t simply reflect public interest. They can also shape it.


After Joe Rogan and Mel Gibson discussed ivermectin and fenbendazole as potential cancer treatments on Rogan’s popular podcast, oncologists reported that patient interest in these drugs spread “like wildfire,” prompting more people to ask about them during clinic visits. Researchers later documented that prescriptions combining ivermectin and drugs similar to fenbendazole among cancer patients more than doubled following these celebrity endorsements.


I observed a similar pattern in my own work. I use social listening methods to monitor how cancer misinformation spreads online in real time. This involves tracking public conversations across social media platforms and identifying changes in the volume and content of posts. Within weeks of Rogan’s podcast, online conversations about ivermectin and fenbendazole had increased by 198% over the course of a month, illustrating how quickly high-profile discussions can attract public attention.


Learning how research travels through those conversations may be just as important for public health as understanding the study itself.


Science moves more slowly than social media


The challenge of evaluating early scientific findings isn’t unique to antiparasitic drugs or one particular paper on ivermectin and cancer. 


Science and social media operate on very different timelines. A study can be published and shared around the world within hours. Determining how much confidence to place in its findings often takes months or years as researchers conduct additional studies, attempt to replicate the results and tie together multiple lines of evidence.


Researchers have found that early information can shape what people believe even after it has been corrected or updated. Known as the continued influence effect, this phenomenon helps explain why initial reports often leave a lasting impression even as new evidence comes to light.
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              Cancer patients desperately looking for a miracle may be particularly vulnerable to health misinformation.
              iebre/iStock via Getty Images Plus
            
          

In the case of ivermectin, early claims about its benefits may continue to influence people’s decisions even after larger, more rigorous studies fail to support initial claims. Some may continue using the drug, delay or forgo treatments proven to be effective, or remain convinced that the drug is helpful despite accumulating evidence to the contrary.


The fact that scientific understanding develops over time does not mean people should ignore promising new research. Every medical advance begins with early findings that require confirmation through additional research. But a single study rarely changes clinical practice on its own. 


When the next study goes viral


The next promising study about cancer or another disease is almost certain to appear on your social media feed before long. Whether that study involves ivermectin or something else, a few principles for interpreting new research can help you navigate scientific uncertainty.


Don’t confuse publication with proof. A published study often marks the beginning of scientific discussion, not the end of it. Confidence in findings develops over time as evidence accumulates and results are weighed alongside all available research. If you see something described as a breakthrough, ask yourself whether it reflects a growing body of research or the results of a single study.


Pay attention to what happens next. Scientific findings continue to evolve after publication through critiques and new studies that confirm, refine or challenge the original results. At times, a journal’s editorial board may issue corrections or retractions that also contribute to this process. This ongoing scrutiny is a strength of science, not a flaw. If you see a study that could influence your health decisions, don’t stop there. Check whether additional studies have been published or whether trusted medical organizations have updated their recommendations.


Put new findings into context. Before making personal health decisions, discuss promising research with a trusted healthcare professional who is familiar with the relevant medical evidence. They can help you make sense of the study based on your own health needs.


A study can go viral in a day. Good science takes time.

Dannell D. Boatman receives funding from Merck, Sharp & Dohme LLC, the National Institutes of Health, the National Institute of General Medical Sciences and the Centers for Disease Control and Prevention.
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Fertilizers carry a hidden cost for soil’s crucial microbes – using less as prices rise might pay off for farms in unexpected ways

theconversation.com · Esther Ndumi Ngumbi, Assistant Professor, Department of Entomology; African-American Studies, University of Illinois Urbana-Champaign

The activity of tiny microbes in and around the roots of crops such as soybeans are valuable for their growth. Oleh Malshakov/iStock/Getty Images PlusAcross North America, in places such as Illinois, Iowa and Texas, farmers are busy growing the crops the world depends on for food, fuel and fiber.


But as their tractors roll across fields, a pressing concern weighs heavily on many farmers: the rising cost of synthetic fertilizers, widely considered essential for crop production.


After an expensive spring, with the war in Iran restricting fertilizer and petroleum shipments and raising prices, farmers may be wondering whether they can cut back on fertilizer now and in the future to save money.


The answer has a lot to do with a hidden world beneath our feet, where billions of soil-dwelling, beneficial microbes help sustain productive, resilient and healthy crops and agricultural systems.



            [image: Hands hold up a soybean plant showing the roots.]
            
              An agronomist examines the roots of a soybean plant.
              Anatoliy Cherkas/iStock/Getty Images Plus
            
          

As a researcher working to uncover the hidden roles of beneficial soil microbes and understand how they improve crop productivity and strengthen plants’ resilience against drought and insect pests, I know that cutting down on fertilizers is not a bad thing. In fact, studies suggest that using less fertilizer can boost this natural workforce.


Plants do not grow alone


Soils hold a vast and extraordinarily diverse hidden world teeming with billions of microbes that are essential for sustaining life on Earth and supporting productive and resilient crops.


Plants including corn, soybeans, wheat and tomatoes form intimate and mutually beneficial relationships with these soil-dwelling microbes. Their partnerships help sustain both plant health and the microbial communities.


A notable group of beneficial soil microbes is arbuscular mycorrhizal fungi and plant growth-promoting rhizobacteria. These soilborne microbes can colonize plant roots, living around the roots, on the plant surface or even inside plant tissue.



            [image: A microscope image of fungi in and around a plant root]
            
              A microscope image using dye shows microbe filaments, known as hyphae, around a plant root, and arbuscular mycorrhizae fungi inside the root.
              Rajarshi Rit/The University of Burdwan, CC BY
            
          

In exchange for shelter, nutrients and carbon-rich sugars that plants produce through photosynthesis, these microbes offer many benefits to plants. They improve plant health and growth, increase yields and enhance the plant’s water and nutrient uptake. They can also boost plants’ ability to withstand pathogens, plant-eating insects and diseases, and survive drought and flooding.


Research has shown that adding microbes, such as arbuscular mycorrhizal fungi, near plant roots can increase plant biomass by nearly 50%. That includes significantly increasing nitrogen absorption by about two-thirds and more than doubling phosphorus uptake, two of the most important nutrients for plant growth.


One analysis found that under drought stress, plants with beneficial microbes in or around their roots had nearly 50% higher growth than those without.


My own team’s research has shown that mycorrhizal fungi can alter chemicals released by plants in ways that are useful for repelling insects while attracting pollinators and insects’ natural enemies. These chemicals can also alert plant neighbors of dangers and threats.



            [image: An illustration showing the difference between crops with and without the fungi]
            
              Some of the ways arbuscular mycorrhizal fungi, often referred to as AM or AMF, help plants thrive.
              Catherine N. Jacott, Jeremy D. Murray and Christopher J. Ridout, 2017, CC BY
            
          

Soil microbes are also associated with many aspects of soil quality and health. They break down organic matter, cycle nutrients, suppress disease-causing pathogens and detoxify contaminants.


How fertilizers harm the microbe-plant relationship


Synthetic fertilizers have certainly played important roles in food and fiber production and increasing crop yields over the years. However, excessive fertilizer use can quietly harm these beneficial soil microbe communities, in addition to fueling water pollution.


Studies have shown that overfertilizing can weaken the underground partnerships between plants and microbes that are fundamental to helping plants access nutrients and tolerate stress. Too much nitrogen fertilizer can reduce the diversity and abundance of beneficial soil microbes.


Researchers have offered several explanations for why synthetic fertilizers harm soil microbes.


First, adding nutrients reduces the amount of carbon that plants send below ground to microbes. This can lead to the loss of some fungal species or favor microbes that contribute little to plant health. 



            [image: An animation shows how plants send carbon to microbes in and around their roots.]
            
              MRIs and PET scans of corn plant roots over two hours track a short-lived carbon radioisotope. It shows how recently fixed carbon reaches microbes in the root system and surrounding soil. Three different ages of plants are included.
              Sina R. Schultes, et al., 2025, CC BY
            
          

Second, adding synthetic fertilizers rich in phosphorus or nitrogen can disrupt the harmonious partnership between plants and microbes. That partnership involves a trade system in which plants provide microbes with sugars from photosynthesis while the microbes help plants acquire limited nutrients from the soil. When nutrients are abundant, plants may forgo the partnership. Ultimately, without an active partnership, fewer microbes will grow.


Third, adding synthetic fertilizer makes soil more acidic, which can inhibit arbuscular mycorrhizal fungi and mycelial development. Research has shown that shifts in soil pH to higher acidity can reduce the growth of some microbes, undermining plant-microbe partnerships that have evolved over millions of years.


The effects of fertilizers on soils, soil microbial communities and beneficial microbe groups such as mycorrhizal fungi vary and are at times inconsistent. They can be affected by many factors, including agricultural management and farming practices, such as cover cropping or tilling, or the crop species and breeding history.


Fertilizing in economically strategic ways


With fertilizer costs high, I believe farmers, researchers and others involved in food production should use this moment to rethink how crops and soils are nourished.





The answer is not to abandon fertilizers but to find a balance between fertilizer use and nurturing the living soils and the billions of microbial communities that quietly sustain American and global agriculture.


In an era of extreme weather, climate uncertainty, geopolitical tensions and rising fertilizer costs, keeping soil healthy and nurturing the billions of microbes living there is not only necessary but also economically strategic.

Esther Ndumi Ngumbi does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.
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The military traded its flu vaccine mandate for ‘medical freedom’ – an outbreak quickly followed

theconversation.com · Katrine L. Wallace, Assistant Professor of Epidemiology and Biostatistics, University of Illinois Chicago

A military training base provides a prime environment for the influenza virus to spread.  Photographer and Illustrator/iStock via Getty Images PlusAmid a worsening flu outbreak at Lackland Air Force Base in San Antonio, Texas, the U.S. Air Force, Army and Navy are once again requiring new recruits to get vaccinated against the influenza virus, according to ABC News. The move comes two months after Defense Secretary Pete Hegseth rescinded the U.S. military’s mandate that they do so.


As of June 23, 2026, at least 222 recruits on the base have fallen ill and four have reportedly been hospitalized. 


In his April 21 announcement making the flu vaccine optional, Hegseth cited medical autonomy and religious freedom, describing the vaccination requirement as “overly broad and not rational,” telling troops that “your body, your faith and your convictions are not negotiable.”


The flu shot requirement that Hegseth ended had been in place since 1945, with one brief pause in 1949. It was part of a tradition of military vaccine mandates nearly as old as the United States itself. 


As an epidemiologist who studies vaccine-preventable diseases, I found the end of the flu mandate striking less for its immediate impact than for what it signals. For most of American history, military commanders took for granted that infectious disease could cost them a war, which is why vaccination was considered a matter of military readiness rather than personal choice.


The Lackland outbreak is evidence that the underlying epidemiology has not changed – only the political climate surrounding public health.


A tradition that started with George Washington


The first American military vaccine mandate predates the Constitution. In the winter of 1777, Gen. George Washington ordered the mass inoculation of the Continental Army against smallpox. 


His decision wasn’t ideological – it was strategic. The year before, a smallpox outbreak had torn through American troops outside Quebec, contributing to the collapse of the northern campaign. John Adams famously wrote to his wife, Abigail, that smallpox was killing 10 soldiers for every one felled in battle.


Inoculation in 1777 was itself risky. The procedure, called variolation, involved deliberately infecting a soldier with a small amount of smallpox virus to build immunity. Washington gambled that losing some to inoculation was better than losing a war to the virus. Historians have credited the decision with saving the Continental Army.



            
            The COVID-19 pandemic reframed the politics surrounding vaccine mandates.
          

That pattern held for centuries: When an infectious disease threatened to take more soldiers off the line than enemy fire did, the military required protection. 


U.S. troops received smallpox vaccinations from the War of 1812 through World War II. During World War I, the Army added typhoid vaccination. During World War II, it expanded vaccine requirements to also include tetanus, cholera, diphtheria, plague, yellow fever and, in 1945, influenza.


1945: New war, new vaccine


The flu vaccine mandate grew out of military experiences during the influenza pandemic of 1918. That spring, a novel influenza strain spread through crowded Army training camps and traveled to Europe with American troops. About 45,000 American soldiers died of influenza during World War I – nearly as many as the roughly 53,000 killed in combat.


The 1918 pandemic made clear that a respiratory virus could cripple an army. In 1941, as the country prepared to enter another world war, the U.S. Army organized an influenza commission that partnered with the University of Michigan to develop the first influenza vaccine. Clinical trials in military recruits showed that the vaccine reduced the incidence of influenza illness by 85%, and in 1945 the military mandated the vaccine. Roughly 7 million service members were vaccinated that year.


The mandate was briefly paused in 1949 after scientists realized the vaccine needed regular updates due to the virus changing. Once formulations could be adjusted seasonally, the mandate returned in the early 1950s and has stayed in place continuously – until Hegseth’s change of policy.



            [image: Mark-wearing nurses holding stretchers in front of military ambulances in a black and white photo from the 1918 flu pndemic]
            
              The U.S. military adopted the flu vaccine mandate after the 1918 influenza pandemic.
              Library of Congress
            
          

COVID-19 changed vaccine politics


For decades, vaccine mandates were an unremarkable fact of military life, but COVID-19 changed that.


In August 2021, all service members were ordered to be vaccinated against COVID-19. More than 98% of active duty troops complied, but the mandate became a flash point. More than 8,000 service members were involuntarily discharged for refusing the shot. 


In 2023, Congress passed a law requiring the Pentagon to rescind the military COVID-19 vaccine mandate. This reversal reframed the politics of military vaccine requirements. In January 2025, President Donald Trump ordered the reinstatement, with back pay, of troops discharged over COVID-19 vaccine refusal. 


In announcing the end of the flu mandate, Hegseth relied heavily on “medical freedom” language that emerged from the COVID-19 vaccine debate, rather than on any new evidence about influenza or the effectiveness of the flu vaccine. 


The medical freedom movement opposes government involvement in what its supporters see as personal health decisions – including public health recommendations such as vaccine mandates, masking and social distancing. 


Does the vaccination rationale still hold?


Critics of the military flu vaccine mandate argued that flu is a milder threat than it was in 1918, that service members are healthier than the general population, and that personal choice should outweigh public health logic for a seasonal virus. 


The epidemiology – and now the outbreak at Lackland – tell a different story.


Although flu seasons can vary in disease severity, the virus mutates so unpredictably that pandemic flu seasons – like those in 1918, 1957, 1968 and 2009 – are a recurring possibility. Flu still hospitalizes and kills tens of thousands of Americans annually. The Centers for Disease Control and Prevention estimates the influenza vaccine prevented roughly 180,000 hospitalizations and 12,000 deaths during the 2024-2025 season.


The military operates in precisely the conditions that favor the spread of respiratory viruses: recruit training centers, barracks, ships and submarines where people live in close quarters. When vaccination rates among Lackland recruits dropped from nearly 100% to 40% after the mandate was lifted, according to ABC News, the virus did exactly what respiratory viruses do in close quarters – it quickly spread. 


The logic that drove Washington in 1777 and the Army surgeon general in 1945 to require vaccination hasn’t really changed. A sick soldier can’t deploy, can’t train and can spread illness through an entire unit. At Lackland, more than 220 recruits learned that firsthand.


This an updated version of an article originally published on April 28, 2026.

Katrine L. Wallace does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/the-military-traded-its-flu-vaccine-mandate-for-medical-freedom-an-outbreak-quickly-followed-286094
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¿Cómo las ranitas coquí jóvenes equilibran las demandas de crecimiento y de combatir enfermedades?

theconversation.com · Zuania Colón-Piñeiro, Posdoctoral Research Fellow in Biology, University of Florida · Ana V. Longo, Associate Professor of Biology, University of Florida · Miguel A. Acevedo, Associate Professor of Quantitative Wildlife Population Ecology, University of Florida · Nich W. Martin, Postdoctoral Research Associate, Florida Museum of Natural History, University of Florida

Los coquíes jóvenes, invasores en Florida y Hawái, se enfrentan a un hongo patógeno que afecta a más de 500 especies de anfibios. Alberto López/flickrRead in English.


El coquí común es una rana pequeña pero emblemática de Puerto Rico. Su canto melodioso, “co-quí”, es una canción de cuna para los puertorriqueños.



      

        El canto de un coquí grabado en Yabucoa, Puerto Rico. Orlando Acevedo-Charry.
        Longo Lab – grabadora MixPre-III, con micrófono unidireccional de escopeta RODE, 15-Dec-2022.212 KB (download)
      



Pero son mucho menos bienvenidos en lugares como Florida y Hawái, donde la especie es invasora. En estos estados, estas pequeñas ranas pueden parecer imposibles de erradicar.


Pero, en efecto, un hongo mortal ha contribuido a la disminución de más de 500 especies de anfibios en el mundo, incluyendo el coquí común.


En Puerto Rico, donde este hongo está presente desde 1976, las ranas infectadas tienden a ser más pequeñas que las sanas. Las ranas pequeñas de cualquier especie tienen mayor riesgo de morir.


Para las ranitas, sobrevivir es un juego de alto riesgo sin botón de pausa. Cada pizca de energía invertida en defensas inmunes para prevenir la infección no puede usarse para crecer, y viceversa. Y para las ranas jóvenes, este juego de inversión de energía es especialmente crítico porque equivocarse puede significar el fin del juego.


Entonces, ¿cuáles son los procesos que generan diferencias de tamaño entre las ranas infectadas y las sanas?


Somos parte de un equipo de investigadores de la Universidad de Florida que estudia cómo las enfermedades configuran las poblaciones silvestres. En nuestra investigación más reciente, integramos datos de campo y modelos matemáticos para evaluar cómo los coquíes juveniles invierten su energía a medida que crecen y lidian con infecciones.


Queríamos entender cómo estas compensaciones de energía se desarrollan a lo largo del tiempo y si la época – es decir, si es caliente o fría – en la que salen de sus huevitos afecta la probabilidad de sobrevivir hasta alcanzar la madurez sexual y de reproducirse a lo largo de su vida.


Ranas diminutas con grandes desafíos


Los coquíes depositan sus huevos en tierra y no atraviesan una etapa de renacuajo; es un proceso llamado desarrollo directo. Esto significa que eclosionan como adultos en miniatura, más pequeños que la uña del meñique.



            
            
              Los coquíes no tienen etapa de renacuajo y eclosiona como una rana diminuta.
              GIF creado por Zuania Colón-Piñeiro
            
          

Los machos cuidan sus camadas de huevos y de recién nacidos, llamados neonatos. Los coquíes miden menos de 0.4 pulgadas (1 cm) de largo al nacer. Se tardan alrededor de un año en convertirse en adultos, cuando miden poco más de una pulgada (2.9 cm). Su tamaño tan pequeño dificulta que puedan marcarse y rastrearse en la naturaleza. Eso significa que los periodos más importantes para el crecimiento y la sobrevivencia también son los más difíciles de estudiar directamente.


Los coquíes se reproducen todo el año con un pico en los meses calientes entre mayo y agosto. En esta época también hay más ranas infectadas con el hongo.


Las ranitas que nacen durante los meses más fríos, entre diciembre y abril, se exponen a menos animales infectados, pero los que están infectados tienen una mayor cantidad de hongo mortal en su piel. Las temperaturas frías alteran la fisiología de las ranas, suprimen la función inmune y perturban la comunidad de microorganismos benéficos. Esto se traduce en una mayor carga de hongos.


Independientemente de cuándo nazcan, todos los coquíes están expuestos al hongo mortal desde bien temprano en su vida, cuando son más susceptibles a morir.


Un juego estratégico de supervivencia


Debido a que estas ranitas diminutas son tan difíciles de estudiar, usamos modelos matemáticos para simular cómo los juveniles podrían crecer, infectarse y sobrevivir en diferentes condiciones ambientales.


Los modelos de optimización que usamos para identificar comportamientos estratégicos para la supervivencia de las ranas se han aplicado en muchas disciplinas, desde finanzas hasta ecología reproductiva.



            
            
              Esta imagen de un neonato bajo el estereoscopio muestra cuán pequeños son los coquíes al eclosionar del huevo.
              Zuania Colón Piñeiro
            
          

Nuestros modelos nos permitieron modificar factores como la cantidad de alimento disponible, la probabilidad de infección y el riesgo de mortalidad, reflejando los patrones que observamos en la naturaleza y en experimentos. Por ejemplo, sabemos que hay más presas disponibles y más ranas infectadas en las épocas calientes, y que el riesgo de mortalidad aumenta en juveniles infectados.


En nuestro modelo, pensamos en este proceso como un juego estratégico de un solo jugador: en cada etapa de la vida, las ranas parecen “decidir” cómo utilizar su energía. Pueden usarla para crecer, pueden usarla para combatir la infección o pueden dividirla entre ambos procesos.


Por supuesto que las ranas no toman estas decisiones conscientemente. Más bien, estos patrones de comportamiento reflejan estrategias moldeadas por la evolución. A lo largo de generaciones, los individuos que invierten energía en formas que aumentan las tasas de supervivencia tienen mayor probabilidad de llegar a la madurez sexual y de transmitir sus rasgos.


Usando este enfoque, identificamos algunas reglas simples para sobrevivir como un coquí juvenil.


Regla 1: Crecer primero, hasta que sea demasiado arriesgado


Cuando los niveles de infección son bajos, las ranas tienden a priorizar el crecimiento. Crecer rápido ayuda a esquivar depredadores y madurar más rápido. Cuando los niveles de infección aumentan, esa estrategia cambia. Las ranitas invierten más energía en defensas inmunes a pesar de que esto disminuye su tasa de crecimiento. En otras palabras, toleran la infección hasta cierto punto, pero priorizan combatir la enfermedad cuando esta se convierte en una amenaza letal.


Regla 2: La infección tiene costos escondidos


Nuestros resultados muestran que las ranas infectadas crecen más lentamente y tardan más en madurar. Estos retrasos reducen su supervivencia y su fecundidad a lo largo de su vida.


Esto ayuda a explicar los patrones que observamos en la naturaleza: los coquíes infectados tienden a ser más pequeños que los sanos. La infección no solo determina si las ranitas viven o mueren, sino que también moldea su crecimiento y desarrollo.


Regla 3: El tiempo lo es todo


La época en que los coquíes nacen influye de manera significativa en su supervivencia. En ambientes tropicales, la disponibilidad de alimentos y el riesgo de infección varían a lo largo del año. Las ranas que nacen al comienzo de la época caliente, alrededor de mayo cuando el alimento es más abundante, crecen más rápido, maduran en menos tiempo y tienen mayores tasas de supervivencia. En cambio, las ranas que nacen en condiciones menos favorables se enfrentan a un inicio más lento y a una menor probabilidad de supervivencia.



            
            
              Un coquí macho cuidando su camada de huevos.
              Carlos Andres Rodriguez Gómez
            
          

¿Por qué estas decisiones son importantes?


Nuestros hallazgos muestran que el efecto de los patógenos va más allá de la muerte inmediata. Incluso las infecciones no letales pueden influir en el crecimiento, el desarrollo y la reproducción futura — ocultando los costos que podrían determinar la recuperación de las poblaciones.


Además de ayudarnos a comprender mejor a los coquíes en la naturaleza, entender estas compensaciones también puede servir de guía para la conservación. Por ejemplo, los programas de cría en cautiverio suelen liberar ranas en la naturaleza, y coordinar las liberaciones con las condiciones ambientales más favorables puede aumentar la supervivencia. Por otro lado, nuestros modelos también identifican momentos en los que estas ranas son más vulnerables a las medidas de control de especies invasoras.


En términos más generales, este enfoque puede ayudar a predecir cómo los animales responderían a cambios ambientales, a brotes de enfermedades y al cambio climático.


La próxima vez que escuches una rana cantar en la noche, recuerda que su supervivencia depende de una serie de “decisiones” invisibles al inicio de su vida. Estos movimientos no se realizan conscientemente, sino que están determinados por la evolución, el momento oportuno y los desafíos de un mundo cambiante.

Zuania Colón-Piñeiro receives funding from the National Science Foundation, the American Association of University Women, the Hispanic Scholarship Fund, the American Society of Naturalists, the Society for Integrative and Comparative Biology, and from the Department of Biology, the Biodiversity Institute, and the Association for Academic Women at the University of Florida.
Ana V. Longo received funding from the National Science Foundation, National Institutes of Health, and US Fish and Wildlife Service.
Miguel A. Acevedo receives funding from National Science Foundation, US Army Corps of Engineers, South Florida Water Management District, St. John's River Water Management District, Florida Fish and Wildlife Conservation Commission.
Nich W. Martin received funding from the Michigan Space Grant Consortium. 


Original: https://theconversation.com/como-las-ranitas-coqui-jovenes-equilibran-las-demandas-de-crecimiento-y-de-combatir-enfermedades-285519
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