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Scientists warn of aggravated Covid-19 spread in winter via respiratory droplets
(Hindustan Times: 20201015)

https://www.hindustantimes.com/health/scientists-warn-of-aggravated-covid-19-spread-in-
winter-via-respiratory-droplets/story-OWGWqUnat6Mc50OEAjeipJL.html

The modelling study, published in the journal Nano Letters, also noted that the currently
followed physical distancing guidelines are inadequate in curbing the transmission of Covid-
19.

Colorized scanning electron micrograph of an apoptotic cell (red) infected with coronavirus
particles. For representational purposes.

While transmission of the novel coronavirus as small aerosol particles is more significant in
summer, direct contact with respiratory droplets may be more pronounced in the winter
months, according to a new research.

The modelling study, published in the journal Nano Letters, also noted that the currently
followed physical distancing guidelines are inadequate in curbing the transmission of Covid-
19.

“We found that in most situations, respiratory droplets travel longer distances than the 6-foot
social distance recommended by the CDC,” said Yanying Zhu, a co-author of the study from
the University of California (UC) Santa Barbara in the US. In indoor environments such as
walk-in refrigerators and coolers, where temperatures are low and humidity is high to keep
fresh meat and produce from losing water in storage, the scientists said this effect is increased



with the droplets transmitting to distances of up to 6 metres (19.7 feet) before falling to the
ground.

They said in such environments, the virus is particularly persistent, remaining “infectious
from several minutes to longer than a day in various environments.” “This is maybe an
explanation for those super-spreading events that have been reported at multiple meat
processing plants,” Zhu said.

At the opposite extreme, in hot and dry places, the researchers said respiratory droplets more
easily evaporate. In such conditions, they said the evaporated droplets leave behind tiny virus
fragments that join the other aerosolised virus particles that are shed as part of speaking,
coughing, sneezing and breathing.

“These are very tiny particles, usually smaller than 10 microns. And they can suspend in the
air for hours, so people can take in those particles by simply breathing,” said study lead
author Lei Zhao. In summer, the scientists said aerosol transmission may be more significant
compared to droplet contact, while in winter, droplet contact may be more dangerous. “This
means that depending on the local environment, people may need to adopt different adaptive
measures to prevent the transmission of this disease,” Zhao said. The scientists recommended
greater social distancing if the room is cool and humid, and finer masks and air filters during
hot, dry spells.

According to the researchers, hot and humid environments, and cold and dry ones, did not
differ significantly between aerosol and droplet distribution.

They believe the findings could serve as useful guidance for public health decision-makers in
efforts to keep the COVID-19 spread to a minimum. “Combined with our study, we think we
can maybe provide design guidelines for the optimal filtering for facial masks,” Zhao said.
He added that the research could be used to quantify real exposure to the virus -- how much
virus could land on one’s body over a certain period of exposure. According to the scientists,
the insights, “may shed light on the course of development of the current pandemic, when
combined with systematic epidemiological studies.”



Covid-19: What you need to know today (Hindustan Times: 20201015)

https://epaper.hindustantimes.com/Home/Article View

Antibody tests administered to a huge swathe of the population (or sero surveys as they are
called) have shown that a significant proportion of the Indian population has been exposed to
the Sars-CoV-2 virus which causes the coronavirus disease.

How significant?

A previous instalment of this column, Dispatch 158 on September 15 (scan QR code #1
below) attempted to address that question. The answer (based on results of sero surveys
conducted across the country, and some conservative assumptions): 15% of the urban
population and around 5% to 7.5% of the rural population can be expected to have been
infected with the virus. Assuming a rural population of 850 million and an urban of 450
million, and taking the rural infection rate as 6.25%, the weighted infection rate for the
country is around 12%. This is not a measure of those with current infections, but those who
have been infected and cured (many times without their knowledge).

India’s positivity rate for the week ended October 13 was 6.2%, according to the health
ministry. This is consistent with an infection rate of 12%. Both antigen and molecular tests
for Covid-19 test for current infections, unlike the antibody tests which look for antibodies —
they can only diagnose current infections where antibodies have been produced (one reason
why they aren’t recommended for diagnosis) or previous exposure — and logic demands that
the positivity rate always be lower than the infection (or exposure) rate.

There’s been a lot of talk of herd immunity (again) in recent days, especially with the release,
last week, of the loftily named Great Barrington Declaration (https://gbdeclaration.org/)
which basically calls for building herd immunity. “The most compassionate approach that
balances the risks and benefits of reaching herd immunity is to allow those who are at
minimal risk of death to live their lives normally to build up immunity to the virus through
natural infection, while better protecting those who are at highest risk. We call this Focused
Protection,” it says. A report in the New York Times suggests that the Trump White House
has embraced this declaration.

Because it’s important to say this, I will do so straightaway: I do not agree with the course
advocated by the declaration, and believe it is downright dangerous. Several experts believe
that the only way to achieve herd immunity in the case of the coronavirus disease, without
significant loss of lives, is vaccination.

The herd immunity level may be just around 40% instead of the widely believed 60%,
according to mathematicians at the University of Stockholm and the University of
Nottingham (Dispatch 137 on August 21: scan QR code #2 below); and only around 11% of



people exposed to an infected person are likely to contract Covid-19, according to a team led
by Ramanan Laxminarayan of the Centre for Disease Dynamics, Economics & Policy
(Dispatch 172 on October 2: scan QR code #3 below). It still does not make sense to pursue
an expose-and-infect strategy. That’s because some of those infected tend to be
superspreaders (8% infect 60%, according to the second study cited above); we do not know
enough about the long-term impact of even mild infections; and the mathematicians
themselves, in the first study cited above, caveat that the 40% number is not even directional
but merely to show how “population heterogeneity affects herd immunity”.

Still, sero surveys are important — not so much for assessing when a city or region or
country is likely to achieve herd immunity, but to measure prevalence of the infection and the
proportion of the population that has been exposed to it. A city or state with a high exposure
rate (as measured by the sero survey), can safely assume that with stringent enforcement of
mask discipline, social distancing, hand hygiene and rules on public gatherings, it can open
up just about anything (including schools) with a lower risk than a city or a state with a lower
exposure rate. That’s good enough reason for the Union government as well as states to get
serious about sero surveys, just as it is good enough reason for them to get serious about the
enforcement of Covid-safe behaviour.

India coronavirus numbers explained, Oct 15: Significant decline in daily deaths (The
Indian Express: 20201015)

https://indianexpress.com/article/explained/india-coronavirus-active-cases-deaths-recoveries-
explained-october-15-6737721/

India coronavirus cases numbers explained: As the number of new infections have come
down, so have the number of deaths. On Wednesday, 680 coronavirus-related deaths were
reported, the lowest since July 27.

A man wearing a mask reads a newspaper in front of a closed shop in Dharmsala, on Friday,
Oct. 9, 2020. (AP Photo: Ashwini Bhatia)

Along with the drop in the number of new infections being detected, there has also been a
significant decline in the coronavirus-related deaths being reported every day. For the last
twelve days now, the number of deaths have remained below 1,000.

Since August 25, barring a few exceptions, India has been reporting more than 1,000
coronavirus-related deaths every day. On several of these days, India was the largest
contributor of coronavirus-related deaths in the world.



But as the number of new infections, rather inexplicably, has come down in the last month, so
have the number of deaths. On Wednesday, 680 coronavirus-related deaths were reported
from across the country, the lowest since July 27. For the last three days, this tally has
remained below 800.

The decline in number of deaths is not surprising, because it indeed is linked to the number of
people getting infected. The trend in deaths usually follow the trend in infection numbers
with a lag of about two weeks. It’s almost been four weeks since the decline in infections
began, while the death count has begun to drop in the last two weeks. Yet, sharp drop in the
death tally on Thursday is a bit surprising, though welcome.

New Cases Every Day $explained.
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In the last two weeks, about 12,500 coronavirus-related deaths have been reported from India.
In the two 14-day periods before that, this number had exceeded 15,000. India has reported
the highest number of coronavirus-related deaths in the world after the United States and
Brazil.

Meanwhile, Delhi has once again begun to report more than 3,000 new cases in a day. The
Delhi numbers had remained below 3,000 for twelve days, but crossed that figure on Tuesday
and Wednesday. But it is still too early to say whether the declining trend in Delhi has been
reversed.

One state where the decline in cases has been the most impressive is Andhra Pradesh, the
state with the second highest caseload in the country. Over a month period, the number of
cases have steadily come down from a level of 10,000 a day to less than 4,000 now. On
Wednesday, it recorded about 3,900 new cases, the first time that this number had gone
below 4,000 on a non-Monday since July 20. From a high of over 8 per cent a day in July, the
growth rate has dropped to just about 0.6 per cent a day now.
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Maharashtra 1,554,389 10,552 1,316,769 41,332
Andhra Pradesh 767,465 3,892 719477 6,319
Karnataka 735,371 9,265 611,167 10,217
Tamil Nadu 670,392 4,462 617,403 10,423
Uttar Pradesh 444 711 2,593 401,306 6,507
Delhi 317,548 3324 289,747 5,898
Kerala 310,140 6,244 215,149 1,100
West Bengal 305,697 3,677 268,384 5,808
Odisha 261,011 1,470 235,763 1,142
Telangana 217,670 1,432 193,218 1,249

Data as on Ociober 14, 2020

Kerala also finally seems to be showing signs of a reduction. In the last three days, its daily
infection numbers have been considerably lower than what it has been reporting in recent
times. Its growth rate has fallen below three per cent for the first time in over a month.

Less than 68,000 new cases were detected across the country on Wednesday, while more than
81,000 people were declared to have recovered from the disease. Recoveries have exceeded
the new infections on 22 of the last 27 days now. Over 73 lakh people have so far been
infected with the disease, nearly 64 lakh of whom have recovered.

Transmission of Covid-19 from mother to baby: What new research shows (The Indian
Express: 20201015)

https://indianexpress.com/article/explained/covid-19-mothers-baby-transmission-6734741/

The study covered 101 babies born to Covid-19-positive mothers in two New York hospitals
from March 13 to April 24.

A doctor examines a pregnant woman at a district hospital in Allahabad, Uttar Pradesh. (AP
Photo: Rajesh Kumar Singh, File)



A new study published in JAMA Pediatrics has found that transmission of SARS-CoV-2
from Covid positive mothers to babies is rare, if basic infection control practices are
followed.

The findings suggest it may not be warranted to go for extensive measures like separating
Covid-positive mothers from their new borns and avoiding breastfeeding.

The study covered 101 babies born to Covid-19-positive mothers in two New York hospitals
from March 13 to April 24. Most of the babies roomed with their mothers, who were
encourage to breastfeed but wore masks and washed hands and breasts with soap and water.

Only two of the new borns tested positive for SARS-CoV-2 but had no clinical evidence of
illness.

HITIS-19 F FROT I F I FFhaT ¢ Hdl 3edelel ATAATT (Hindustan: 20201015)

https://www.livehindustan.com/health/story-covid-19-pandemic-may-derail-india-goal-of-
eradicating-tuberculosis-3560838.html
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https://www.livehindustan.com/lifestyle/story-walnut-benefits-in-hindi-weight-loss-stress-
buster-and-immunity-booster-remedy-3562610.html

T 3T G A $S o $S A FEd & 3R F5 AE & TITS 9T #Alg 337 & 872 3R
3T9eRT STaTd &1 &, o 39 ATSAT o A1 WU Tl YE AT AT, SHY I T5
HATIT T §C dh HH G S| ST §H AT Well 9T fHIMT gT 3T Wt 5
LERCECIRGE ]

Y 3RERIT HT T WV HIM g T

3TERIC &l FHedl Wi HT Tl 3R NS TR S, AT S8 BIE Hs 0T 66 Sl ¢ |
g T T & 2 3@ HY RN @ ¢ 3R GoIg & TAT Grell UC 39 T of | JehreT
mﬁr(faﬂffrg(fmqm GTT TS AT BIIGHG & 3dell o BIRIGHG, m§UWW@Wﬁ%I
aﬂvngaﬂmavéaﬂmﬁﬁﬁﬁmﬁmﬁﬁmm%l

SITIEIST AT WA AT & A

SoTS YN 3R STATENST & SroiaAT Are &, ot 37191 g 31TRIE o Adied 3Toeh fore thrareiaie &1
T gl g |l TSI # Ig 91 TTH 3R T S e QST 2 A 3 TFAT WU &1
el Fc 8, 3T TT3Y-2 SRATIEIST glol T WeRT Ha &1 STl & | ITRIT 578 IR SAdel i
el el H HAGG Il ¢ [T SATIEIST I Wl A &l STl g |

qrereT AfFd gid & 98X

3TEIIE ISR A T BIAAT &, i1 JHTIhT ITeleT YOIl 3l Goed I &1 9 HEl W 3R
heol I Tee o foIT BIgeR o <ol W SR &1 TH H 3R 31T ASHTAT 3TERIT HT A
A &, A MIHT I 8l T W@ AR oot o w7 @191 #19Y §U 3RRNe AT oAt iy
3T 8 ST &




gafsat i AT & fov @ 3re’ie

T A WY 3 g AR YIIEST 91U S § S 39ehr i3t 3R ardl st Ased Jeird
g1 3T H ewr-fostelfeer Vs Iram Sirar § it gsf3at & Aigd el 7 Acg
&1 38 3TelTdT, 31T 7 Hislg HA-3 BT WS FateT 1 ¢ gT FAT B

eI T &Y el H HER

3ERIT T F 5 ATGAT H I da1d 3R TSH A giar g 3 3! 31 g o
T § 1 3@ H AR BT 8, S 9§ oAiG ollel H HGG il g | Jal, INAIM-3 HeT
U se13 IR T Hfeldd X delrd & B e g1 89 3Rl @ @ 3maeht 73 ot
3T 8T & 3R T 3iTerdfe el e T¢ 8 &H 8 ST &

T A1E e T fhe T@dT § 31T

HEAT Toled A Hal H HEA AT AT §1 T 18T & ATElTeloH A ToTdm & 3R
ITRT TS A TFECTH the A el H T T & | SHH FIYT AT H HET T ol gl
g, SiY gofel ol AT Tel & HAee Il g1 My 7 871 Tg o1 Afad &1 Fohr & o 3raie
T AaeT o T ToTeT FH FAT &, Ilodh 3 Feld H @ # o Ace T 1

freg &= arer feaw
fareg €3 ater faw: R & T9T § A TR-IR 379 gT4¥ F1 a0 (Hindustan: 20201015)

https://www.livehindustan.com/lifestyle/story-handwashing-day-2020-wash-your-hands-
frequently-to-protect-against-covid-19-3562197.html
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Global Handwashing Day 2020: The do’s and don’ts of handwashing (The Indian
Express: 20201015)

https://indianexpress.com/article/lifestyle/life-style/elobal-handwashing-day-2020-dos-and-
donts-of-handwashing-6734779/

Global Handwashing Day 2020: "Frequent hand-washing is one of the best ways to avoid
getting infected and spreading illness. Hand-washing requires only soap and water," says Dr.
Rohan Sequeira, Consultant General Medicine, Jaslok Hospital & Research Centre

Global Handwashing Day 2020, how to properly wash hands, tips to wash hands, how many
times to wash hands, best way to wash hands, coronavirus handwashing, indian express
lifestyle, indian express news

It's generally best to wash your hands with soap and water, say experts. (Photo: Getty
Images/Thinkstock)

The current health crisis has made everyone realise the importance of maintaining personal
hygiene. Hand-washing, says Dr Rohan Sequeira, Consultant General Medicine, Jaslok
Hospital & Research Centre, is an easy way to prevent infection, especially during these
covid times. Understanding when to wash your hands, how to properly use hand sanitizer and
how to get your children into the habit could be the biggest preventive measure you can take

“Frequent hand-washing is one of the best ways to avoid getting infected and spreading
illness. Hand-washing requires only soap and water. Preferably a disinfectant soap. Also,
studies have proven that liquid soaps have a slightly better effect than soap bars and gels,” he
tells indianexpress.com on the occasion of Global Handwashing Day.

As you touch people, surfaces and objects throughout the day, you accumulate infectious
agents on your hands. In turn, you can infect yourself with these, by touching your eyes, nose
or mouth. Although it’s impossible to keep your hands germ-free, washing your hands
frequently can help limit the transfer of bacteria, viruses and other microbes. Covid 19 is a
respiratory virus and hence it is important to make sure your hands stay clean as they are the
part of the body that touches your face all the time.



Always wash your hands before:

- Preparing food or eating

- Giving medicine to family members, or caring for a sick or injured person

- Inserting or removing contact lenses

Always wash your hands after:

- Using public spaces and articles like door handles, taxis, ATM and lift buttons.

Global Handwashing Day 2020, how to properly wash hands, tips to wash hands, how many
times to wash hands, best way to wash hands, coronavirus handwashing, indian express

lifestyle, indian express news It is advised to wash your hands after touching an animal.
(Photo: Pixabay)

- Preparing food, especially raw meat or poultry

- Using the toilet or changing a diaper

- Touching an animal or animal toys, leashes or waste

- Blowing your nose, coughing or sneezing into your hands
- Treating wounds or caring for a sick or injured person

- Handling garbage, household or garden chemicals, or anything that could be contaminated
— such as a cleaning cloth or soiled shoes

- Shaking hands with others should be avoided but if you do then sanitise and clean with soap
and water after that

In addition, wash your hands whenever they look dirty.

How to wash your hands

It’s generally best to wash your hands with soap and water. Follow these simple steps:
- Wet your hands with running water — either warm or cold.

- Apply liquid, bar or powder soap.

- Lather well.

- Rub your hands vigorously for at least 20 seconds. Remember to scrub all surfaces,
including the backs of your hands, wrists, between your fingers and under your fingernails.

- Rinse well.

- Dry your hands with a clean or disposable towel or air dryer.



- If possible, use a towel or your elbow to turn off the faucet.

Antibacterial soaps, such as those containing triclosan, are no more effective at killing germs
than is regular soap.
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https://navbharattimes.indiatimes.com/lifestyle/health/cramps-in-lower-abdominal-may-be-
result-of-irritable-bowel-syndrome/articleshow/78676970.cms?story=7
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Healthcare

Beds vacant at care centres as cases dip (The Tribune: 20201015)

https://www.tribuneindia.com/news/coronavirus/beds-vacant-at-care-centres-as-cases-dip-
155916

No patient at civil hospitals in Sector 22, Mani Majra

With a decline in active cases and positivity rate reaching 90 per cent, occupancy of Covid
care centres has decreased as a majority of patients are under home isolation.

The city has consistently been reporting a decline in active cases since September 16. Of
1,100 active patients in the city, around 800 patients are under home isolation while 150
patients each are in hospitals and Covid care centres.

The civil hospitals at Sector 22 and Mani Majra have no Covid patient while the Government
Multi-Specialty Hospital at Sector 16 has a total of 21 patients.



The PGI has only 30 patients from Chandigarh, and the Government Medical College and
Hospital, Sector 32, is taking care of 100 patients of Covid. Only two Covid care centres,
Sood Dharamshala, Sector 22, and Dhanwantry Hospital, Sector 46, are partially occupied.

In April, the Health Department had created around 2,000 beds for patients in the Covid care
centres under a contingency plan.

A doctor from the GMCH 32 said: “As Covid care centres in Panjab University have been
closed down, Sood Dharamshala has started receiving more patients recently. The current
occupancy is 112 patients at this centre.”

The Health Department has kept Panjab University three hostels, No. 9, 10 and International,
as standby centres for Covid care, although their occupancy is nil at present.

The UT Director Health Services, Amandeep Kaur Kang, said: “Our Covid care centres at
Panjab University are lying empty but we have reserved them for future as cases are expected
to rise in winter and the festival season. The staff at the centres have been withdrawn for
now. Our focus is now on testing and bringing down the daily positivity rate to at least 5 per
cent.”

Centre appreciates UT efforts

Meanwhile, the Central Government today reviewed the Covid-19 situation of Chandigarh.
The official spokesperson said the Union Home Secretary appreciated the arrangements by
the Chandigarh Administration for tackling the pandemic.

During a video conference, Adviser Manoj Parida briefed that the recovery rate of
Chandigarh was 90% and every 12th citizen had been tested as per the population concerned.
He emphasised that arrangements such as beds, oxygen supply to hospitals as well as to
Covid care centres are up-to-date.



Infectious Disease

Influenza drug shows promise against SARS-CoV-2 ( Medical News Today: 20201015)

https://www.medicalnewstoday.com/articles/influenza-drug-shows-promise-against-sars-cov-
2

Researchers have found that high doses of a drug called favipiravir strongly inhibit SARS-
CoV-2 in hamsters. Favipiravir also prevented infection in healthy animals that had exposure
to an infected cage mate.

Image credit: LumiNola/Getty Images.

It takes many years to develop a potent antiviral drug from scratch for a particular viral
infection. Throughout the pandemic of COVID-19 — the disease that SARS-CoV-2 causes
— researchers and clinicians have, therefore, had to focus on repurposing existing drugs.

Early on in the outbreak, one of the consequences of this was the wide administration of the
antimalarial drug hydroxychloroquine to seriously ill patients.

In the absence of a proven animal model of COVID-19, doctors were relying on evidence
from experiments using cell cultures, which suggested that the drug worked.

In June 2020, however, the first conclusive results from clinical research involving humans
revealed that hydroxychloroquine was ineffective.

Virologists at the Rega Institute for Medical Research in Leuven, Belgium, have now
developed a model of COVID-19 in Syrian hamsters, which they hope will provide more
reliable information before the results of clinical trials become available.

They have already used their animal model to test different doses of favipiravir, an antiviral
drug that has had approval in Japan since 2014 to treat pandemic influenza infections.

Stay informed with live updates on the current COVID-19 outbreak and visit our coronavirus
hub for more advice on prevention and treatment.

High doses

The researchers found that while low doses of the drug gave poor results against SARS-CoV-
2, high doses were effective.

“Other studies that used a lower dose had similar results,” says the senior researcher, Prof.
Leen Delang. “The high dose is what makes the difference. That’s important to know because
several clinical trials have already been set up to test favipiravir on humans.”

The team has also used the model to confirm that hydroxychloroquine is ineffective.



“Our hamster model is ideally suited to identify which new or existing drugs may be
considered for clinical studies,” explains Prof. Johan Neyts, one of the other scientists
involved in the research.

“In the early days of the pandemic, such a model was not yet available. At that time, the only
option was to explore in patients whether or not a drug such as hydroxychloroquine could
help them. However, testing treatments on hamsters provides crucial information that can
prevent the loss of valuable time and energy with clinical trials on drugs that don’t work.”

— Prof. Johan Neyts
The results appear in the journal Proceedings of the National Academy of Sciences.
Model hamsters

The scientists chose Syrian hamsters to model COVID-19 because the SARS-CoV-2 virus
replicates strongly in these animals shortly after infection. Also, unlike in mice, infected
hamsters develop a mild lung disease similar to the early stages of COVID-19 in humans.

They treated some hamsters with the drugs for 4 days, starting 1 hour before they infected the
animals by introducing the coronavirus into their noses.

In separate experiments to test whether the drugs could prevent infection, they treated healthy
animals with the drugs for 5 days, starting 1 day before they entered a cage with an infected
hamster.

At 4 days after infecting the hamsters or exposing them to an infected animal, the researchers
imaged their lungs and measured how much viable virus was present in their organs.

Hydroxychloroquine proved ineffective in reducing levels of the virus or preventing
transmission, whether or not the hamsters received it in combination with azithromycin (an
antibiotic that doctors treating COVID-19 often give alongside the antimalarial).

However, favipiravir significantly reduced the number of viable virus particles present in the
hamsters’ lungs, with higher doses leading to a more significant reduction.

Of the eight animals that received the highest dose, for example, six had no viable virus
remaining in their lungs following the treatment.

Damage to their lungs was also less than that in the untreated animals, and there were no
signs of adverse effects.

Similarly, high doses of favipiravir prevented healthy hamsters from becoming infected,
whereas hydroxychloroquine provided no protection.

In fact, none of the animals in the favipiravir group had viable virus particles in their lungs
after exposure to an infected cage mate, which suggests that the drug could work as a
prophylactic.



“If further research shows that the results are the same in humans, the drug could be used
right after someone from a high-risk group has come into contact with an infected person,”
says Suzanne Kaptein, who led the research.

Preexisting conditions

Clinical trials of favipiravir are underway. However, a small earlier trial suggested that while
the drug was effective for people with mild symptoms, it did not appear to work for more
severely ill people with hypertension, diabetes, or both.

The authors of the hamster study also note that scientists do not know whether the drug
penetrates lung tissue in humans as effectively as it does in these animals.

In addition, while this study suggested that short-term use of the drug is safe, a previous
review concluded that safety concerns remain about its long-term use.

Mental Health

Researchers get to the roots of chronic stress and depression (Medical News Today:
20201015)

https://www.medicalnewstoday.com/articles/researchers-get-to-the-roots-of-chronic-stress-
and-depression

A study in mice provides clues about the common molecular origins of chronic stress and
depression. The discovery could inform new treatments for mood disorders.

Millions of years ago, our ancestors evolved the physiological responses needed to survive in
the face of sudden threats from rivals and predators.

The release of hormones, including epinephrine (adrenaline), noradrenaline (norepinephrine),
and the steroid hormone cortisol, trigger these “fight-or-flight” stress responses.

However, sustained or chronic stress that does not resolve when the immediate threat passes
is a major risk factor for the development of mood disorders such as anxiety and depression.

Traumatic experiences, for example, in military combat, can also damage the body’s ability
to regulate its stress responses, causing post-traumatic stress disorder.



People with these mood disorders have abnormally high and sustained stress hormone levels,
which puts them at an increased risk of developing cardiovascular disease.

Researchers at the Karolinska Institutet in Stockholm, Sweden, suspected that a protein called
pll plays a pivotal role in damping down stress responses in healthy brains after an acute
threat has passed.

Serotonin signal boost

Their previous research found that pl1 enhances the effect of the hormone serotonin, which
regulates mood and has a calming effect.

Unusually low levels of p11 have been found in the brains of people with depression and in
individuals who died by suicide.

Mice with reduced pl1 levels also show depression and anxiety-like behaviors. In addition,
three different classes of antidepressants that are effective in humans increase levels of this
protein in the animals’ brains.

Now the Karolinska researchers have discovered that reduced p11 levels in the brains of mice
make the animals more sensitive to stressful experiences.

The scientists also demonstrated that the protein controls activity in two distinct stress
signaling pathways in the brain. It reduces not only the release of cortisol via one pathway
but also adrenaline and noradrenaline via the other.

“We know that an abnormal stress response can precipitate or worsen depression and cause
anxiety disorder and cardiovascular disease,” says first author Vasco Sousa. “Therefore, it is
important to find out whether the link between p11 deficiency and stress response that we see
in mice can also be seen in patients.”

The study, which appears in the journal Molecular Psychiatry, was a collaboration between
the Karolinska Institutet and researchers at VU University in Amsterdam, The Netherlands.

Healthline Live Town Hall: Healthcare Policy Edition

Ask the experts about the future of healthcare at a Live Town Hall hosted by our sister site,
Healthline, featuring healthcare policy experts and patient advocates.

Knockout mice

To investigate the role of pl1 in stress responses, the scientists bred “knockout” mice that
lack the gene that makes this protein.

They compared their behavior with normal mice using a variety of standard tests. These
suggested that those without p11 experienced heightened stress and anxiety.



For example, in one test, mice pups were separated from their mothers for 3 hours a day. The
researchers found that pups lacking p11 produced more high-pitched distress calls, known as
ultrasonic vocalizations, compared with normal pups.

In another test of anxiety-like behavior, the team gave the adult mice a choice of spending
time in a brightly lit area or a dark space. Mice that were deficient in p11 chose to spend less
time in the brightly lit area compared with normal mice.

In addition, their heart rates took longer to return to normal after a stress-provoking stimulus.

The scientists also monitored stress hormone levels in the animals, revealing hyperactivity in
two distinct stress pathways in the mice that lacked p11.

One such pathway, called the sympathetic-adrenal-medullary (SAM) axis, is responsible for
the immediate surge in adrenaline and noradrenaline that occurs in frightening situations,
triggering physiological changes such as increased heart rate.

The other pathway, known as the hypothalamus-pituitary-adrenocortical (HPA) axis,
responds slightly less quickly and leads to the release of cortisol. This stress hormone raises
blood sugar levels, among other metabolic changes, and suppresses functions that the body
does not need for the fight-or-flight response.

Better treatments?

The findings could inform the development of more effective drugs for mood disorders, such
as anxiety and depression, that redress chronic stress levels.

“One promising approach involves the administration of agents that enhance localized p11
expression, and several experiments are already being conducted in animal models of
depression,” says Per Svenningsson, senior author of the new study.

“Another interesting approach which needs further investigation involves developing drugs
that block the initiation of the stress hormone response in the brain.”

It is worth noting that all the research so far in this promising new field involves animal
models of stress, anxiety, and depression, rather than human models.

While providing useful leads for drug development, animal lab studies may not reflect the
complex interplay of social, environmental, and biological factors involved in the
development of mental illness in people.



Alzheimer's disease

Air pollution linked to markers of neurodegenerative disease (Medical News Today:
20201015)

https://www.medicalnewstoday.com/articles/air-pollution-linked-to-markers-of-
neurodegenerative-disease

Scientists recently found that the brains of young people exposed to air pollution display the
markers of neurodegenerative diseases in their brain stems.

A new study has shown that young adults and children exposed to air pollution have the
markers of Alzheimer’s disease, Parkinson’s disease, and motor neuron disease in their brain
stems.

Alongside these markers were nanoparticles that appeared to originate from vehicles’ internal
combustion and braking systems.

The research, which appears in the journal Environmental Research, highlights the need to do
more to protect young people from the effects of air pollution to avoid “a global
neurodegenerative epidemic.”

Neurodegenerative diseases

Neurodegenerative diseases, such as Parkinson’s, Alzheimer’s, and motor neuron disease
affect a significant number of people across the world. For example, the Centers for Disease
Control and Prevention (CDC) note that in 2014, about 5 million people in the United States
had Alzheimer’s disease.

Scientists have a good understanding of what happens to a person’s brain and nervous system
in each of these diseases. However, they are less clear about the fundamental causes.

The CDC, the National Institute on Aging, and the National Institute of Neurological
Disorders and Stroke say that Alzheimer’s, Parkinson’s, and motor neuron disease are likely
due to a combination of genetic and environmental factors.

Link to air pollution?

One environmental factor that may contribute to the development of neurodegenerative
diseases is air pollution.

Research has shown a link between air pollution and Alzheimer’s disease. However, the link
between Parkinson’s disease and air pollution is less clear, and there has been limited
research on the effects of air pollution on motor neuron disease.



In the recent study, the researchers set out to identify the markers for Alzheimer’s,
Parkinson’s, and motor neuron disease in the brain stems of deceased young people from
Mexico City.

They wanted to see whether they could link these diseases to any indication of air pollution
nanoparticles in the individuals’ brain stems.

The researchers examined material from 186 autopsies that took place between 2004 and
2008. The individuals ranged in age from 11 months to 40 years.

Pathologists performed the initial autopsies a few hours after death and then stored the
materials, including parts of the brain stem, at -80°C (-112°F) until the researchers examined
them.

Signs of pollution and disease

In the brain stems, the researchers found markers for not only Alzheimer’s disease but also
Parkinson’s disease and motor neuron disease. These markers included growths of nerve cells
and misformed proteins that had caused tangles and plaques.

Significantly, alongside these markers, the researchers also found particles that were likely to
be the product of vehicle air pollution.

According to Prof. Barbara Maher from Lancaster University in the United Kingdom, who is
a co-author of the study, “[n]ot only did the brain stems of the young people in the study
show the ‘neuropathological hallmarks’ of Alzheimer’s, Parkinson’s, and [motor neuron
disease], they also had high concentrations of iron-, aluminum-, and titanium-rich
nanoparticles in the brain stem — specifically in the substantia nigra and cerebellum.”

Prof. Maher continues: “The iron- and aluminum-rich nanoparticles found in the brain stem
are strikingly similar to those which occur as combustion- and friction-derived particles in air
pollution (from engines and braking systems).”

“The titanium-rich particles in the brain were different — distinctively needle-like in shape;
similar particles were observed in the nerve cells of the gut wall, suggesting these particles
reach the brain after being swallowed and moving from the gut into the nerve cells which
connect the brain stem with the digestive system.”

According to the researchers, the areas where the individuals had lived would have exposed
them to high levels of fine particulate matter.

Various factors cause this type of pollution, including dust, smoke, vehicle braking wear, and
the interaction of atmospheric gases that vehicles and industrial sites produce during
combustion.

In contrast, a control group of age-matched deceased people who lived in low pollution areas
did not show the markers of neurodegenerative disease.



Neurodegenerative epidemic?

For the researchers, the co-presence of particles from urban air pollution and markers of
neurodegenerative diseases is a serious cause for concern. The researchers are worried that an
epidemic of neurodegenerative illness could occur as young people around the world who are
exposed to air pollution grow older.

As Prof. Maher explains, “[i]t’s critical to understand the links between the nanoparticles
you’re breathing in or swallowing and the impacts those metal-rich particles are then having
on the different areas of your brain.”

“Different people will have different levels of vulnerability to such particulate exposure, but
our new findings indicate that what air pollutants you are exposed to, what you are inhaling
and swallowing, are really significant in development of neurological damage.”

“With this in mind, control of nanoparticulate sources of air pollution becomes critical and
urgent.”

— Prof. Barbara Maher
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