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Whatever happened to acid rain? 

In 1963, scientists studying Hubbard Brook Experimental Forest in New Hampshire made a shock-

ing discovery. Their most recent rainfall samples were nearly 100 times more acidic than usual. 

At these levels, additional downpours of acid rain would destroy the region9s marine and arboreal 
ecosystems in a matter of decades. Urgently sharing their findings with fellow researchers, they 

were determined to answer two questions: what was causing this deadly rainfall? And what could 

be done to stop it? Rain is never just composed of water. Chemicals and particulates in the atmos-

phere can be found in every drop, and some compounds4 like carbon dioxide4 make even reg-

ular rainfall slightly acidic. But this pales in comparison to the powerful acids produced when 

water interacts with oxides of nitrogen or sulfur dioxide. On the pH scale which measures acidity, 

each whole number is 10 times more acidic than the one above it. And where normal rain has a pH 

of roughly 5.4, rain that9s interacted with these gases can rank as low as 3.7. Oxides of nitrogen 

and sulfur dioxide can appear naturally as a short-lived byproduct of volcanic eruptions or light-

ning strikes. But power plants, refineries, and vehicles that use fossil fuels consistently pump large 

quantities into the air. These dangerous gases travel with the wind spreading hundreds of kilome-

ters from the pollution9s source. Acting like roaming clouds of destruction, their presence dramat-
ically increases the acidity of local precipitation, creating acid rain, acid snow, and acid fog. These 

all acidify lakes and streams, kill crops and forests, and damage soil to inhibit future growth. Over 

time, acid rain can even corrode human structures made of stone or metal. By the 1970s, scientists 

in North America and Europe classified acid rain as a major environmental threat. But despite 

clear evidence tying the problem to air pollution, companies denied responsibility and cast doubt 

on the research. In the United States, corporations lobbied against regulating pollution, and con-

vinced politicians that such policies would raise energy costs and threaten jobs. These obstacles 

led the government to delay changes, and mandate further research into the issue. But after a dec-

ade of mounting concern, Congress finally took action. Since the bulk of sulfur dioxide emissions 

came from power plants, the government set a limit on the total amount of it the electric power 

sector could emit each year. Then, they divided the permitted emissions into a fixed number of 

<allowances= distributed to each power plant. A plant could then choose to emit as much sulfur 

dioxide as they were allowed, or reduce their emissions and sell their unused allowances to other 

power plants. This system, known as <cap and trade,= offered power plants the economic flexibility 

to keep costs low while strictly limiting pollution. Many critics called these allowances licenses to 

pollute, or said the government was selling clean air. But since the cap was set to lower five years 

into the program, it forced every utility company to reduce emissions in the long term. Some plants 

added desulfurizing scrubbers to their smokestacks, or switched to low-sulfur coal and natural gas. 

Oxides of nitrogen emissions were also reduced with relatively low-cost technologies. These ad-

vances allowed the power sector to grow while the cap kept pollution under control. By 1985, 

Canada and the European Union adopted their own solutions, and international treaties began cir-

culating to reduce air pollution worldwide. Today, this science-driven economic policy has largely 

eliminated acid rain across the United States and Canada. And while many ecosystems still need 

time to recover, scientists have sped up the restoration of other areas by reintroducing essential 

organisms killed off by acid rain. Some countries, like Russia, India, and China still rely heavily 

on high-sulfur coal and continue to struggle with the environmental consequences. However, acid 

rain9s relatively quick journey from major threat to minor issue is rightly celebrated as a victory 
for policies that protect the environment. Cap and trade can9t solve every environmental problem. 



But by using scientific consensus to guide policy, adopting efficient technology, and being un-

afraid to impose reasonable costs for pollution, countries can stop a growing storm of destruction 

before it9s too late. 
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Chronic fatigue after SARS-CoV-2 infection 

Many studies have demonstrated that the Coronavirus infection can result in long- and me-

dium-term effects, often known as 8long-COVID9 or 8chronic COVID syndrome.9 Fatigue, or per-
sistent tiredness, is one of the most common symptoms and may last for months following the end 

of the infection. This condition has impacted people who have had both mild and severe infections 

and has been found in people of all ages. A recent study, published in Clinical Nutrition ESPEN 

journal, evaluated a nutritional supplement, supporting immune function and energy metabolism 

(Apportal®), on chronic fatigue associated with the SARS-CoV-2 post-infection progress. The 

supplement includes phytoextracts and amino acids and also contains minerals and vitamins that 

help to reduce tiredness. Quality of life and degree of fatigue was measured for each patient three 

times, at 0, 14 and 28 days, while taking the supplement. Results of the study showed a significant 

improvement in quality of life and health status, chronic fatigue and mental fatigue both after 14 

and 28 days of taking Apportal®. To date, this is the first study that demonstrates that taking a 
nutritional supplement can reduce chronic fatigue or improve the quality of life in people with 

post-Covid syndrome. 
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How do antidepressants work? 

In the 1950s, the discovery of two new drugs sparked what would become a multibillion 

dollar market for antidepressants. Neither drug was intended to treat depression at all4 in fact, at 

the time, many doctors and scientists believed psychotherapy was the only approach to treating 

depression. The decades-long journey of discovery that followed revolutionized our understanding 

of depression4 and raised questions we hadn9t considered before. One of those first two antide-

pressant drugs was ipronaizid, which was intended to treat tuberculosis. In a 1952 trial, it not only 

treated tuberculosis, it also improved the moods of patients who had previously been diagnosed 

with depression. In 1956, a Swiss clinician observed a similar effect when running a trial for imi-

pramine, a drug for allergic reactions. Both drugs affected a class of neurotransmitters called mon-

oamines. The discovery of these antidepressant drugs gave rise to the chemical imbalance theory, 

the idea that depression is caused by having insufficient monoamines in the brain9s synapses. 
Ipronaizid, imipramine, and other drugs like them were thought to restore that balance by increas-

ing the availability of monoamines in the brain. These drugs targeted several different monoam-

ines, each of which acted on a wide range of receptors in the brain. This often meant a lot of side 



effects, including headaches, grogginess, and cognitive impairments including difficulty with 

memory, thinking, and judgment. Hoping to make the drugs more targeted and reduce side effects, 

scientists began studying existing antidepressants to figure out which specific monoamines were 

most associated with improvements in depression. In the 1970s, several different researchers con-

verged on an answer: the most effective antidepressants all seemed to act on one monoamine called 

serotonin. This discovery led to the production of fluoxetine, or Prozac, in 1988. It was the first of 

a new class of drugs called Selective Serotonin Reuptake Inhibitors, or SSRI9s, which block the 

reabsorption of serotonin, leaving more available in the brain. Prozac worked well and had fewer 

side effects than older, less targeted antidepressants. The makers of Prozac also worked to market 

the drug by raising awareness of the dangers of depression to both the public and the medical 

community. More people came to see depression as a disease caused by mechanisms beyond an 

individual9s control, which reduced the culture of blame and stigmatization surrounding depres-
sion, and more people sought help. In the 1990s, the number of people being treated for depression 

skyrocketed. Psychotherapy and other treatments fell by the wayside, and most people were treated 

solely with antidepressant drugs. Since then, we9ve developed a more nuanced view of how to 
treat depression4 and of what causes it. Not everyone with depression responds to SSRIs like 

Prozac4 some respond better to drugs that act on other neurotransmitters, or don't respond to 

medication at all. For many, a combination of psychotherapy and antidepressant drugs is more 

effective than either alone. We9re also not sure why antidepressants work the way they do: they 
change monoamine levels within a few hours of taking the medication, but patients usually don9t 
feel the benefit until weeks later. And after they stop taking antidepressants, some patients never 

experience depression again, while others relapse. We now recognize that we don9t know what 
causes depression, or why anti-depressants work. The chemical imbalance theory is at best an 

incomplete explanation. It can9t be a coincidence that almost all the antidepressants happen to act 
on serotonin, but that doesn9t mean serotonin deficiency is the cause of depression. If that sounds 
odd, consider a more straightforward example: steroid creams can treat rashes caused by poison 

ivy4 the fact that they work doesn9t mean steroid deficiency was the cause of the rash. We still 

have a ways to go in terms of understanding this disease. Fortunately, in the meantime, we have 

effective tools to treat it. 
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Personality traits associated with hallmarks of Alzheimer’s disease 

New research from the Florida State University College of Medicine found that changes in 

the brain associated with Alzheimer's disease are often visible early on in individuals with person-

ality traits associated with the condition. The study focused on two traits previously linked to the 

risk of dementia: neuroticism, which measures a predisposition for negative emotions, and consci-

entiousness, which measures the tendency to be careful, organized, goal-directed and responsible. 

The findings, published as an article-in-press online with Biological Psychiatry combine data from 

the Baltimore Longitudinal Study of Aging (BLSA) and previously published work in a meta -

analysis that summarized 12 studies on personality and Alzheimer's neuropathology. The studies 

combined included more than 3,000 participants. Combining results across studies provides more 

robust estimates of the associations between personality and neuropathology than a single individ-

ual study can typically provide. In both the BLSA and meta-analysis, the researchers found more 

amyloid and tau deposits (the proteins responsible for the plaques and tangles that characterize 

Alzheimer's disease) in participants who scored higher in neuroticism and lower in conscientious-

ness. 
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The material that could change the world... for a third time 

Thousands of years ago, the Romans invented a material that allowed them to build much 

of their sprawling civilization. Pliny the Elder praised an imposing sea wall made from the stuff 

as <impregnable to the waves and every day stronger.= He was right: much of this construction 

still stands, having survived millennia of battering by environmental forces that would topple mod-

ern buildings. Today, our roads, sidewalks, bridges, and skyscrapers are made of a similar, though 

less durable, material called concrete. There9s three tons of it for every person on Earth. And over 
the next 40 years, we9ll use enough of it to build the equivalent of New York City every single 

month. Concrete has shaped our skylines, but that's not the only way it's changed our world. It9s 
also played a surprisingly large role in rising global temperatures over the last century, a trend that 

has already changed the world, and threatens to even more drastically in the coming decades. To 

be fair to concrete, basically everything humanity does contributes to the greenhouse gas emissions 

that cause global warming. Most of those emissions come from industrial processes we often aren9t 
aware of, but touch every aspect of our lives. Look around your home. Refrigeration 3 along with 

other heating and cooling 3 makes up about 6% of total emissions. Agriculture, which produces 

our food, accounts for 18%. Electricity is responsible for 27%. Walk outside, and the cars zipping 

past, planes overhead, trains ferrying commuters to work 3 transportation, including shipping, 

contributes 16% of greenhouse gas emissions. Even before we use any of these things, making 

them produces emissions 3 a lot of emissions. Making materials 3 concrete, steel, plastic, glass, 

aluminum and everything else 3 accounts for 31% of greenhouse gas emissions. Concrete alone is 



responsible for 8% of all carbon emissions worldwide. And it9s much more difficult to reduce the 
emissions from concrete than from other building materials. The problem is cement, one of the 

four ingredients in concrete. It holds the other three ingredients 3 gravel, sand, and water 3 to-

gether. Unfortunately, it's impossible to make cement without generating carbon dioxide. The es-

sential ingredient in cement is calcium oxide, CaO. We get that calcium oxide from limestone, 

which is mostly made of calcium carbonate: CaCO3. We extract CaO from CaCO3 by heating 

limestone. What9s left is CO2 3 carbon dioxide. So for every ton of cement we produce, we release 

one ton of carbon dioxide. As tricky as this problem is, it means concrete could help us change the 

world a third time: by eliminating greenhouse gas emissions and stabilizing our climate. Right 

now, there9s no 100% clean concrete, but there are some great ideas to help us get there. Cement 
manufacturing also produces greenhouse gas emissions by burning fossil fuels to heat the lime-

stone. Heating the limestone with clean electricity or alternative fuels instead would eliminate 

those emissions. For the carbon dioxide from the limestone itself, our best bet is carbon capture: 

specifically, capturing the carbon right where it9s produced, before it enters the atmosphere. De-
vices that do this already exist, but they aren9t widely used because there9s no economic incentive. 
Transporting and then storing the captured carbon can be expensive. To solve these problems, one 

company has found a way to store captured CO2 permanently in the concrete itself. Other innova-

tors are tinkering with the fundamental chemistry of concrete. Some are investigating ways to 

reduce emissions by decreasing the cement in concrete. Still others have been working to uncover 

and replicate the secrets of Roman concrete. They found that Pliny9s remark is literally true. The 
Romans used volcanic ash in their cement. When the ash interacted with seawater, the seawater 

strengthened it 3 making their concrete stronger and more long-lasting than any we use today. By 

adding these findings to an arsenal of modern innovations, hopefully we can replicate their success 

both by making long lasting structures, and ensuring our descendants can admire them thousands 

of years from now. 
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