Science News

Headlines

. Why dogs do not get frostbite

. Search for the second Earth

. Pythons change ecosystem

. Using plants to make plastic

. Using the Sun to clean clothes

Read more on these issues below.

Dogs do not get frostbite

For people who live in very cold countries there is one mystery. When playful little pups skid across an icy pond or romp in snow, their paws plunge into frosty places. If people go barehanded and barefooted in such cold places, their skin may freeze in a painful condition called frostbite. Dogs frolic without fear of frostbite, and scientists from Japan say they now know why.

Dog paws don't freeze because the arrangement of blood vessels beneath the animals' skin keeps the temperature just right, the scientists report. The arrangement helps the animal hold on to body heat, which might otherwise be easily lost through their hairless paws.

Mammals like arctic foxes and wolves regularly trod on ice, and scientists had already shown that the animals' pads stay warm thanks to a boost in blood flow. Now they see that something similar happens with dogs.

There two kinds of blood vessels: arteries and veins. Arteries carry warm blood from the heart to the rest of the body; veins bring blood back to the heart. It turns out that veins surround the arteries that deliver warm blood to dog paws. The two kinds of blood vessels are so close together that they exchange heat. The warm arteries heat up the cooler veins. Warm blood reaches the pad's surface to keep frostbite away, but without letting the animal lose too much body heat. As a result, the temperature in the paw stays balanced. 

Blood vessels in the dog paws open and close with changes in temperature, scientists have also found. This allows more or less blood to flow, depending on where it's needed.

Animals like penguins, whales and seals use similar “heat exchangers” in their feet, fins and flippers to keep their body heat balanced. It is exciting to note that dogs have heat exchangers like penguins.

Do cats' paws have similar mechanisms? We will know soon.

Search for the Second Earth

Twenty years ago, most scientists did not believe that earth-like planets, capable of supporting life, existed outside our solar system, or if they did exist, that it would be possible to see and study them.

In 1995, astronomers discovered a planet about half the size of Jupiter racing around a Sun-like star about 50 light-years away. (A light-year is the distance light can travel in a year. If you were able to fly a ship as fast as the Space Shuttle, it would take about two million years to reach that planet.)

Discoveries of these additional exoplanets, or planets outside the solar system, soon followed. And now, new exoplanets are introduced so regularly that it's hard to believe anyone ever doubted they were out there.

Studies suggest that the entire Milky Way, the galaxy that we call home, is home to hundreds of billions of planets-or more. Many of those worlds are likely to be small, rocky and Earth-sized. Some may even host extraterrestrial life.

The exoplanets seen so far are full of surprises. Many of the giant gas planets, as big as or bigger than Jupiter, race around their stars so quickly that a year on those worlds may last only a few Earth-hours or days. Some exoplanets are also so hot that most metals, if present, would melt and flow like water. In 2010, scientists reported that on a planet called HD 209458b, burning winds probably whip around at many times the speed of sound on Earth. It has carbon dioxide, methane and water vapour in its atmosphere. But temperatures on this faraway world reach a scorching 1,400 degrees Celsius.

Many of the discoveries were made from observations by NASA's Kepler Space Telescope launched in 2009. In September 2011, Kepler astronomers found a faraway exoplanet that orbits two stars-which means that world has two sunrises and two sunsets (and double shadows). And Kepler-20e, found in December, resides in a solar system of five planets that stay so close to their star, their orbits could fit inside Mercury's. Kepler-20e is the first confirmed exoplanet smaller than Earth. 

The Kepler Space Telescope looks like a 4.5-meter-long futuristic garbage can racing around the sun. It has identified thousands of bright blips in the dark sky that might be planets. These need further study to be confirmed, but the early results are exciting. 

How does Kepler look for a planet? When a planet transits its star, it blocks some of the light coming from that star. This is similar to how an insect blocks light from a bulb as it buzzes by, or how the moon blocks sunlight during a solar eclipse. After the planet passes its star, that star brightens again. A telescope measures starlight and uses the changes caused by a transit to estimate the planet's size.

The Kepler Space Telescope has by now recorded the light from more than 100,000 stars. That's a lot of sky? No. It is roughly equivalent to the size of your hand outstretched at arm's length.

All this does not mean that we can (yet) point to a star and say that one has a planet that might have life on it. That is one of the most interesting questions in all of science, and we do not know the answer.

Pythons change ecosystem

An ecosystem includes all the living things, like animals and plants and other organisms, in a particular region. Human beings are usually the cause of disturbing and entirely changing entire ecosystems. Can snakes alter an ecosystem? Apparently yes, and pythons have been doing just this in Everglades in southern Florida in the USA, according to the February issue of Science News.

In the swamps of Everglades, giant snakes called Burmese pythons gobble alligators, birds, raccoons, opossums and even deer weighing 40 kilos. Researchers report that in areas where the pythons roam, the mammal population has dropped dramatically. Numbers of deer, bobcats, fox and rabbits are far below what they were 20 years ago, before the pythons arrived.

Apparently Burmese pythons were first released into the rugged wilds of the Everglades between 15 and 30 years ago. Since then, the snakes--native to Asia--have gotten comfortable in their new home. Most of the 30,000 or so that now slither through the swamps were probably born there. Others come from pet owners who release the pythons when they get too big.

To count animals, researchers took to the roads, driving 313 nights between 2003 and 2011, to count all of the mammals-dead or alive-they saw. Then they compared their observations to animal counts made from the road during 51 nights in the 1990s. Rabbits, among the region's most common animals in the 1990s, had vanished from the more recent count. The numbers of opossums and raccoons had dropped by 98 percent between the two counts.

Efforts are now underway to rescue the Everglades from the pythons. Removing about 1000 pythons last year has hardly made any difference, so tougher measures are being taken up now.

Using plants to make plastic

Plastic is literally everywhere, including in your pocket in the form of a pen. It is very handy, but its weakness is that it lingers on Earth and sea and does not decompose easily. So scientists are exploring the use of plants in plastic for more Earth-friendly materials. 

Generally plastics are hydrocarbon-based, hard-to-degrade material that can release potentially toxic ingredients into the environment. 

Why is this so? If you looked at the plastic in your toothbrush under a high-powered microscope, it would resemble cooked spaghetti, with each noodle tangled in the others. Plastics are made of groups of many atoms--the smallest building block of any element--linked together into molecules. Molecules, in turn, are the smallest complete unit of any chemical. In plastics, the molecules are linked into long chains called polymers, that are entangled with each other. That entanglement makes it hard to break plastic, and hence plastic takes years, sometimes centuries, to completely disintegrate. 

Moreover, those polymer spaghetti noodles don't occur naturally. Chemists manufacture polymers out of hydrocarbons, which are ingredients of oil and gas. 

All this suggests that it would be better if we could build plastic using plant sources. Using plants means we can avoid digging up the earth in search of oil. Also plastics would then be biodegradable, and plants are a renewable resource.

However, using plants to make plastic is easier said than done. One reason: Plant polymers have a very different chemical structure than the polymers made from oil. And things that have different chemical structures behave differently. Typically plant polymers don't repel water, and oil-based polymers do. That is why we use polythene bags for water and milk. (Imagine buying milk in a bag made of leaves!)

Some biochemists are working on ways to use enzymes to generate plant polymers. Enzymes are proteins found in nature that act as catalysts. Catalysts work by increasing or decreasing the rate of a chemical reaction. They extract cellulose from wood and farm crops. Cellulose is a structural material in wood and plant fibers. They experiment with enzymes to make the cellulose behave more like hydrocarbon-based polymers.

Already, there are plastic drinking cups and bags made from corn-based polymers combined with traditional, oil-based polymers that repel water. While that's a step in the right direction, such bags don't always easily biodegrade.

Making waterproof and unbreakable plant based plastic is a big challenge, but any breakthrough in this would be a great boon for humanity.

Using the Sun to clean clothes

Self-cleaning clothes? Sounds like science fiction, does it not? Scientists in China have developed a cotton fabric that uses sunlight to rid clothes of stains and smells.

Cleaning clothes usually requires soap and water to remove stains and smells, and an afternoon on the clothesline to dry. The time and energy needed to turn a heap of dirty laundry into a pile of clean clothes might make people wish for clothes that just clean themselves.

The handy fabric developed by the Chinese team gets its self-cleaning abilities from a chemical mixture that coats the cotton threads. The coating includes substances known as photocatalysts, which trigger chemical reactions in light. One of those photocatalysts, called titanium dioxide, helps like sunscreen to block the sun and is used as tattoo ink. Another, called silver iodide, is used for developing photographs.

Researchers have previously shown that titanium dioxide mixtures could remove stains in clothes-but with exposure to ultraviolet, not visible light. (The waves of ultraviolet light are more energetic and shorter than those of visible light.) Other studies have demonstrated that silver iodide can speed up chemical reactions in sunlight.

The scientists worked for years to come up with a liquid dip that left cotton coated with the titanium dioxide mixture. Then they added particles of silver iodide, which boosted the fabric's self-cleaning ability in the sun. In laboratory tests, their creation was nearly seven times better at removing stains (and killing bacteria lurking in the clothing) than titanium dioxide alone.

Are we ready to mass produce these fabrics? Not yet. Titanium dioxide can cause health problems if it gets in the lungs. So before the material can be worn, scientists need to find a way to make it safe.

But these researchers from Shanghai are hopeful that some day, not very far off, clothes hanging on lines would not merely be drying but cleaning themselves as well.
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