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In the last decade, researchers have done a lot of work showing that animals can pick up and
share each other’s emotions, particularly fear, says Monique Smith, a neuroscientist at Stanford
University. She and colleagues published their new findings on pain and relief. »)Investigating
these building blocks of empathy in animals can help researchers understand human empathy,
Smith says, and may someday lead to treatments for disorders that affect the ability to be
sensitive to the feelings and experiences of other people.

In experiments on pairs of mice, one mouse received an injection that caused arthritis*-like
inflammation’ in one hind paw while the other mouse was unharmed. After hanging out
together for an hour, )“the bystander has it worse than the mouse that got the injection,” says
Jeffrey Mogil, a neuroscientist at McGill University in Montreal who was not part of the work.
Injected mice acted as though one paw is in pain, as expected, showing extra sensitivity to
being prodded there with a plastic wire. Their uninjured companions also showed heightened
sensitivity, and in both hind paws. Those mice act as though they’re in the same amount of
pain and in more places, Mogil says. “The behavior is astounding.”

The transfer of other emotions between mice may rely on different brain connections. The
researchers examined how mice feel each other’s fear in experiments where mice saw other
mice receive an electric shock. The team found that fear transfer relied on connections from
the anterior cingulate cortex” to part of the amygdala’, a region known to respond to fear. That
suggests that different processes in the brain are involved in different types of empathy. () But
the differences may also be linked to how mice sense their fellows® emotions, Mogil says. In
the pain and pain relief experiments, mice spend time together sniffing each other, and odors
can contain clues to the animals’ feelings. But in the tests on fear, visual cues conveyed animal
emotions.

@_‘Not surprisingly, the circuits that they’re looking at are remarkably similar to some of these
processes in humans,” says Jules Panksepp, a social neuroscientist at the University of
Wisconsin—-Madison who was not part of the study. Both mice and humans share a
connectedness with their compatriots in emotional situations, he says, and research points to a
shared evolutionary basis for empathy.

If scientists can home in on the neurochemicals that foster empathic processes, Panksepp says,
they may be able to design drugs to treat conditions, [ E | psychopathy or social personality
disorders, that cause empathy to go awry.

(Source: Modified from Carolyn Wilke, "Mice may catch’ each other’s pain — and pain
relief", Science News, January 12, 2021.)

% arthritis BAF{i14%, inflammation $JE, anterior cingulate cortex Rijfll#5 IR f2 &, amygdala
=LY

(1) T#HAR () ZRERLRE W,

(2) TH#EE (b) @ “the bystander has it worse than the mouse that got the injection,” & I
MEBKRLTVNDONFHBA LRSI N,



(3) THEE () DI EMRENTMEZIEL TNHDNFHBA LRI N,

(4) THE () T, 28 0OFEEIT “Not surprisingly” Sk 7= & Z 5N 50,
YR ZEFHARN S THBLRI WY,

(5) XEFD[ E JIZADBRDEYRETE, RO 1L ~iv. D3 BEMh5—DFRN
IREWN,

1. such as il. causing iii. mimicking 1v. supporting

2 ROXEZZHAT. FTOMW (1) ~ (5) IKBEARIV,

Housebound by a pandemic, humanity slowed its emissions of greenhouse gases in 2020.
The annual update of global surface temperatures shows 2020 essentially tied records set in
2016; about 1.25°C warmer than in preindustrial times. But the years were nothing alike.
@Temperatures in 2016 were boosted by a strong El Nifio, a weather pattern that warms the
globe by blocking the rise of cold deep waters in the eastern Pacific Ocean. Last year, however,
the Pacific entered L.a Nifia, which has a cooling effect. That La Nifia didn’t provide more relief

is an unwelcome surprise, says Nerilie Abram, a climate scientist at Australian National
University.

The past 6 years are the six warmest on record, but the warming of the atmosphere is
unsteady because of its chaotic nature. The ocean, which absorbs more than 90% of the heat
from global warming, displays a steadier trend, and here, too, 2020 was a record year. ®The
upper levels of the ocean contained 20 zettajoules (10*! joules) more heat than in 2019, and the
rise was double the typical annual increase. The subtropical Atlantic Ocean was particularly
hot, fueling a record outbreak of hurricanes, says Lijing Cheng, a climate scientist at the
Chinese Academy of Sciences Institute.

This captured heat is spreading deeper into the ocean while also migrating toward the poles.
©For the first time, warm Atlantic waters were seen penetrating into the Arctic Ocean, melting
sea ice from below and reducing its extent nearly to a record low. The warming ocean and
melting ice sheets are raising sea levels by 4.8 millimeters per year, and the rate is accelerating.

On land, 2020 was even more relentless, with temperatures rising 1.96°C above
preindustrial levels, a clear record, Berkeley Earth reported. It was the warmest year ever in
Asia and Europe and tied for the warmest in South America. Russia was particularly hot,
breaking its previous record by 1.2°C, while swaths of Siberia were 7°C warmer than in pre-
industrial times, leading to large-scale fires and thawing permafrost that caused buildings to
founder and set off oil spills.

@ Although the global economic slowdown of the COVID-19 pandemic cut carbon dioxide
(COy) emissions by some 7%, atmospheric CO; is long-lived, and warming from previous
emissions is preordained. In any case, the drop in emissions is unlikely to last. @Later this year,
in May, before photosynthesis in the Northern Hemisphere draws down CQO,, the United
Kingdom’s national weather service (U.K. Met Office) predicts that levels of atmospheric CO,
will pass 417 parts per million for several weeks, 50% higher than preindustrial levels. Only
dramatic action by the world’s countries, far beyond existing efforts, can begin to halt this build
up, Cheng says.




[Source: Modified from Paul Voosen, "Global temperatures in 2020 tied record highs",
Science, 371(6527), 334-335]
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(1) )NAF « TFx)VF—(Biomass energy)
(2) mEIER(Carbon cycle)

(3) &Rk (Photosynthesis)

(4) HOREEL (Cell theory)

(5) KDHEE (Properties of water)

(6) BEFRIEME (Enzyme activity)



