Biology - Immunity
Week 04/27/20
Reading:
● Annotate the article: Human Microbiome: The Role of Microbes in Human Health
○ Underline important ideas
○ Circle important words
○ Put a “?” next to something you want to know more about
○ Answer questions at the end of the article
Activity:
● Create a schedule that helps improve your immunity
○ Boost Your Immunity Activity
Writing:
● Read the article: Vaccines are like giving your body’s defenses a cheat sheet
○ Answer the writing prompt at the end of the article.

Biología - Inmunidad
Semana de 04/27/20
Lectura:
● Anotar el artículo: Human Microbiome: The Role of Microbes in Human Health
○ Subráye ideas importantes
○ Circúle palabras importantes
○ Ponga un "?" junto a algo que usted quiera saber más
○ Conteste las preguntas al final del artículo
Actividad:
● Cree un cronograma que ayude a mejorar su inmunidad
○ Boost Your Immunity Activity
Escritura:
● Lea el artículo: Vaccines are like giving your body’s defenses a cheat sheet
○ Responda la pregunta al fin del artículo.

Human Microbiome: The Role of Microbes in Human Health

Human Microbiome: The Role of Microbes in
Human Health
by American Museum of Natural History
This article is provided courtesy of the American Museum of Natural History.

You Are an Ecosystem
An ecosystem is a community of living things that interact with each other and with the non-living
things in their physical environment. Forests, lakes, and caves are ecosystems. Each contains a
unique mix of living components, like plants and animals, and non-living ones, like air, sunlight, rocks,
and water. The human body is also an ecosystem. We are home to thousands of kinds of bacteria,
viruses, fungi, and other microscopic organisms, which number in the trillions. These organisms are
called microbes. Together they form communities that make up the human microbiome. Like
fingerprints, no two human microbiomes are the same. That makes each person not just an
ecosystem, but a unique ecosystem.
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The human body is an ecosystem. We are home to trillions of microbes.

Microbes first appeared over 3.5 billion years ago, making them the oldest form of life on Earth. Over
the past six million years, humans and microbes have coevolved to form complex relationships.
Humans need a microbiome to stay healthy, and the microbiome needs environments provided by the
human body in order to survive.
Just like larger organisms, the species that make up a microbiome interact with each other and rely
on these interactions to thrive. Different species live in different places in and on our bodies, and are
adapted to these environmental conditions.
Scientists are studying how these microorganisms work in our bodies, and learning about the balance
among different bacterial communities. Products like antibacterial hand sanitizers can wipe out all
bacteria on a patch of skin, good and bad alike. Antibiotic drugs also destroy helpful bacteria along
with their targets. Fungi evolved the ability to produce anti-bacterial chemicals as they competed with
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bacteria over millions of years of evolution. By studying these fungi, scientists learned how to
manufacture these anti-bacterial chemicals and turn them into antibiotic drugs, which have saved
millions of lives. At the same time, studies suggest that rapidly increasing antibiotic use in the United
States has reduced the diversity of our microbiomes.

Supporting Players
Do the bacteria in your body act as friend or foe? As pathogen or protector? It depends.
Thousands of species of bacteria inhabit our bodies, and researchers are only beginning to
understand the complex interrelationships among them-and between microbial cells and human
ones. We know that some are pathogens and cause disease. Scientists are increasingly finding that
the majority of bacteria are not harmful. Rather, many benefit us in a variety of ways, from aiding
digestion to protecting our teeth.
Scientists are just beginning to understand what roles these organisms play in human health. It's a
complicated dynamic and the effects on human health depend on the population size of the
microorganisms and on conditions in their ecosystem, the human body. The key? Balance. Here are
some of the species that play an important part in maintaining a healthy equilibrium-bacteria that,
you might say, have your back.

Skin Deep
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Bacillus subtilis releases toxic chemicals to kill
fungus, possibly including Trichophyton interdigitale
and other species that cause athlete's foot.

Perhaps not surprisingly, skin-our interface with the
world-supports a large number of the body's most
diverse populations of bacteria. There are at least 1,000
different species of skin bacteria, along with dozens of
fungi and other microbes. Most aren't harmful, and many
protect us. They live among the dead skin cells that make
up our skin's outer layer, and defend their own turf
against other microbes. One strain of the bacterium
Bacillus subtilis, which can be found on the skin,
produces bacitracin, a toxin that helps it fight off other
microbes. Scientists have taken advantage of bacitracin's
antibiotic properties, using it in over-the-counter antibiotic
ointments.

Gut Feeling
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H. pylori can cause diseases like gastritis. It also helps protect against diseases that include asthma, allergies, and even cancer.

In the mid-1980's, internist Barry J. Marshall infected himself with the corkscrew-shaped bacterium
Heliobacter pylori. This earned him not only the nickname "guinea-pig doctor" but also the Nobel
Prize, which he shared in 2005 with pathologist J. Robin Warren for their discovery that this common
organism was a pathogen. H. pylori caused gastritis (irritation or inflammation of the stomach lining)
and peptic ulcers, diseases long thought to be caused by excess acid resulting from stress.
Treatment with antibiotics led to the near-eradication of stomach ulcers in developed countries, as
well as to a drop in stomach cancers, for which gastritis is a risk factor. But as welcome as these
cures are, researchers now think H. pylori also serves a positive role in human health. New diseases
related to the loss of H. pylori are on the rise. Studies strongly suggest that it is essential to the
prevention of asthma, allergies, gastroesophageal reflux disease, and esophageal cancer.

Look, Ma, No Cavities!
Who isn't familiar with the dreaded strep throat? An extremely painful inflammation of the back of the
throat, it's caused by the bacterium Streptococcus pyogenes, which gave strep throat its name. The
same bacterium causes rheumatic heart disease. But there are more than 50 recognized species of
Streptococcus, many regularly found in the human mouth, respiratory tract, and other organs. Some,
like S. pyogenes, are proven pathogens, causing conditions that range from cavities (S. mutans) to
pneumonia.
(S. pneumonia). But others seem to do no harm, and may even work against troublesome strains of
fellow Streptococci. Streptococcus salivarius, for example, which is found in the human mouth and
respiratory tract, can be dangerous to people with weakened immune systems if it escapes outside
the oral cavity. But in the mouth it appears to help prevent both gum disease and tooth decay.
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Colon Colony
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Bacteroides are by far the most numerous bacteria in the human body. They help the human body digest food.

Far more bacteria live in the colon than anywhere else in the human body. Most species are
anaerobic, which means they don't require oxygen. That includes species that belong to the genus
Bacteroides, which are among the most predominant. Outside of the gut, strains of Bacteroides can
cause abscesses in the abdomen, brain, liver, pelvis, and lungs, as well as bacteremia, an infection of
the bloodstream. But in the colon they break down carbohydrates, produce enzymes that target
specific foods, and extract energy from those foods. One species, B. fragilis, appears to stimulate
immune cells called regulatory T-cells, which restrain aggressive inflammatory T-cells that can trigger
colitis and other disorders. Researchers are also beginning to tease out the possible relationship
between the overall makeup of a person's gut microbiome and a propensity toward obesity. Studies
have even found that microbiomes have an effect on the moods of mice, suggesting that the bacteria
in our gut could play a role in conditions like depression. It's probably impossible to overstate the
usefulness of bacteria in the colon.

Being Healthy Means Having a Balanced Microbiome
We're covered in bacteria and other microorganisms from the time we are born. Our microbiome
grows and changes with us over the course of our lives. It reflects the places we go, the things we do,
and the food we eat. We now understand that a diverse and balanced microbiome is essential for a
strong immune system. Some scientists think that infants who lack exposure to microorganisms
develop a higher rate of allergies, asthma, eczema and other health problems. In fact, the microbiome
is so important that it is like an additional organ-a part of the body that serves a vital function, like
the skin or kidneys. Nurturing it helps keep our bodies functioning properly.
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© 2016 American Museum of Natural History. All rights reserved. Used by Permission

Human Microbiome: The Role of Microbes in Human Health - Comprehension Questions

Name: ___________________________________ Date: _______________

1. What is the human microbiome?
A. all of the communities of microbes in and on the human body
B. a drug that destroys helpful bacteria along with harmful bacteria
C. a species of bacteria that helps protect humans against asthma
D. a group of people in developed countries who are infected with Heliobacter pylori

2. To organize this text, the author divides it into sections with subheadings. What
contrast does the author make in the section with the subheading "Look, Ma, No
Cavities!"?
A. The author contrasts the harmful effects of Heliobacter pylori with the positive role it
may play in human health.
B. The author contrasts the number of bacteria on our skin with the number of bacteria in
our colon.
C. The author contrasts harmful species of Streptococcus with a species of
Streptococcus that can be helpful.
D. The author contrasts the effects of Bacteroides inside the colon with the effects of
Bacteroides outside the colon.

3. Some species of bacteria benefit humans.
What information in the text supports this statement?
A. S. mutans is a bacterium that causes cavities, and S. pneumonia is a bacterium that
causes pneumonia.
B. Fungi evolved the ability to produce anti-bacterial chemicals as they competed with
bacteria over millions of years.
C. The bacteriumStreptococcus pyogenes causes strep throat and rheumatic heart
disease.
D. Species of bacteria belonging to the genus Bacteroides help the human body digest
food.
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4. Bacteria that are helpful in one place may be harmful in another.
What information in the text supports this statement?
A. Heliobacter pylori is a bacterium that causes gastritis (irritation or inflammation of the
stomach lining) and peptic ulcers, diseases which were once thought to be caused by
too much acid.
B. Streptococcus salivarius appears to help prevent tooth decay in the mouth but can be
dangerous to people with weakened immune systems if it gets outside the mouth.
C. Bacillus subtilisreleases toxic chemicals to kill fungus, possibly including
Trichophyton interdigitale and other species that cause athlete's foot.
D. Skin, which is our interface with the world, supports a large number of the human
body's most diverse populations of bacteria, including Bacillus subtilis.

5. What is the main idea of this text?
A. Microbes first appeared over 3.5 billion years ago and have coevolved with humans
over the past six million years.
B. Studies suggest that rapidly increasing antibiotic use in the United States has reduced
the diversity of our microbiomes.
C. Bacteroidesare the most numerous bacteria in the human body and help it digest
food.
D. The human body is an ecosystem made up of microbes that play a variety of roles in
human health.

6. Read these sentences from the text.
"Perhaps not surprisingly, skin-our interface with the world-supports a large number
of the body's most diverse populations of bacteria. There are at least 1,000 different
species of skin bacteria, along with dozens of fungi and other microbes. Most aren't
harmful, and many protect us."
Based on this information, what does the word "diverse" probably mean?
A. having a lot of variety
B. being harmful to others
C. being helpful to others
D. moving from one place to another
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7. Read this sentence from the text.
"In fact, the microbiome is so important that it is like an additional organ-a part of the
body that serves a vital function, like the skin or kidneys."
What word or phrase could replace the second "like" in this sentence without changing
the sentence's meaning?
A. instead
B. such as
C. except
D. later on

8. What is a species of bacteria that causes disease?

9. What is a species of bacteria in your body that helps protect you? Support your
answer with evidence from the text.
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10. Describe the different roles that bacteria play in human health. Support your answer
with evidence from the text.
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1. What is the human microbiome?
A. all of the communities of microbes in and on the human body
B. a drug that destroys helpful bacteria along with harmful bacteria
C. a species of bacteria that helps protect humans against asthma
D. a group of people in developed countries who are infected with Heliobacter pylori

2. To organize this text, the author divides it into sections with subheadings. What
contrast does the author make in the section with the subheading "Look, Ma, No
Cavities!"?
A. The author contrasts the harmful effects of Heliobacter pylori with the positive role it
may play in human health.
B. The author contrasts the number of bacteria on our skin with the number of bacteria in
our colon.
C. The author contrasts harmful species of Streptococcus with a species of
Streptococcus that can be helpful.
D. The author contrasts the effects of Bacteroides inside the colon with the effects of
Bacteroides outside the colon.

3. Some species of bacteria benefit humans.
What information in the text supports this statement?
A. S. mutans is a bacterium that causes cavities, and S. pneumonia is a bacterium that
causes pneumonia.
B. Fungi evolved the ability to produce anti-bacterial chemicals as they competed with
bacteria over millions of years.
C. The bacteriumStreptococcus pyogenes causes strep throat and rheumatic heart
disease.
D. Species of bacteria belonging to the genus Bacteroides help the human body
digest food.
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4. Bacteria that are helpful in one place may be harmful in another.
What information in the text supports this statement?
A. Heliobacter pylori is a bacterium that causes gastritis (irritation or inflammation of the
stomach lining) and peptic ulcers, diseases which were once thought to be caused by
too much acid.
B. Streptococcus salivariusappears to help prevent tooth decay in the mouth but
can be dangerous to people with weakened immune systems if it gets outside the
mouth.
C. Bacillus subtilisreleases toxic chemicals to kill fungus, possibly including
Trichophyton interdigitale and other species that cause athlete's foot.
D. Skin, which is our interface with the world, supports a large number of the human
body's most diverse populations of bacteria, including Bacillus subtilis.

5. What is the main idea of this text?
A. Microbes first appeared over 3.5 billion years ago and have coevolved with humans
over the past six million years.
B. Studies suggest that rapidly increasing antibiotic use in the United States has reduced
the diversity of our microbiomes.
C. Bacteroidesare the most numerous bacteria in the human body and help it digest
food.
D. The human body is an ecosystem made up of microbes that play a variety of
roles in human health.

6. Read these sentences from the text.
"Perhaps not surprisingly, skin-our interface with the world-supports a large number
of the body's most diverse populations of bacteria. There are at least 1,000 different
species of skin bacteria, along with dozens of fungi and other microbes. Most aren't
harmful, and many protect us."
Based on this information, what does the word "diverse" probably mean?
A. having a lot of variety
B. being harmful to others
C. being helpful to others
D. moving from one place to another
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7. Read this sentence from the text.
"In fact, the microbiome is so important that it is like an additional organ-a part of the
body that serves a vital function, like the skin or kidneys."
What word or phrase could replace the second "like" in this sentence without changing
the sentence's meaning?
A. instead
B. such as
C. except
D. later on

8. What is a species of bacteria that causes disease?

Suggested answer: Answers may vary as long as they reflect the text. For
example, students may name
Streptococcus pyogenes.
9. What is a species of bacteria in your body that helps protect you? Support your
answer with evidence from the text.

Suggested answer:
Answers may vary as long as they reflect the text. For
example, students may identify Heliobacter pylori as a species of bacteria
that helps protect people. Studies suggest that it helps prevent "asthma,
allergies, gastroesophageal reflux disease, and esophageal cancer."
10. Describe the different roles that bacteria play in human health. Support your answer
with evidence from the text.

Suggested answer:
Answers may vary, but students should recognize that
bacteria plays positive and negative roles. Students may point out that
some bacteria, such as Heliobacter pylori and Streptococcus salivarius,
play helpful roles by protecting people from various diseases. Other
bacteria play harmful roles. One example is Streptococcus pyogenes,
which causes strep throat and rheumatic heart disease.
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Boosting Our Immune System
Part 1: Based on the Human Connection article, create a weekly plan on how you will make human connections to boost your immune system
during the stay-at-home orders. Connections can include phone calls and texting with friends and family, having a conversation with someone in
your house, and looking at pictures of friends and family, etc.
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Human
Connection:

Human
Connection:

Human
Connection:

Human
Connection:

Human
Connection:

Human
Connection:

Human
Connection:

Act of Kindness:

Act of Kindness:

Act of Kindness:

Act of Kindness:

Act of Kindness:

Act of Kindness:

Act of Kindness:

Part 2:  Scientists suggest we do at least 30 mins of exercise everyday to stay healthy. The ExFactor article shows us that exercising helps our
immune system be strong, which helps fight diseases that may be caused by bacteria or viruses. While we are home and not at school, we need to
make sure we are staying active, whether it is in our backyard, frontyard, or living room. We can run in place, do jumping jacks, sit-ups, push-ups,
or jump rope, etc. What other exercises can you do? Keep track of your activities. What did you do and for how long?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Exercise:

Exercise:

Exercise:

Exercise:

Exercise:

Exercise:

Exercise:

Minutes:

Minutes:

Minutes:

Minutes:

Minutes:

Minutes:

Minutes:

Boosting Our Immune System
Part 3:  According to the obesity in mice article, our diet can impact obesity and ultimately our immune system. How will you eat healthy to keep
your immune system healthy? Create a meal plan that can promote healthy eating and increased immunity.
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Breakfast:

Lunch:

Dinner:

Snacks:

Part 4: At the end of the week, after completing your above schedules, answer the following questions:
1. How did your Human Connection schedule work? What would you change about it for next week?

2. How did your Exercise schedule work? What would you change about it for next week?

3. How did your Eating Healthy schedule work? What would you change about it for next week?

4. Overall by completing all three of these schedules for one week, how did you feel physically, mentally, and emotionally? How do you think
that affected your immune system? Why?

Human connection bolsters immune system;
that's why it's important to be kind
By Sarah Kaplan, Washington Post on 04.09.20
Word Count 1,344
Level MAX

Studies have revealed that human connection can ease pain and reduce physical symptoms of stress. People who feel supported by their
social networks are more likely to live longer. Photo: Helena Lopes on Unsplash

Don't go to work. Don't see your friends. Don't visit your grandmother in the nursing home. Don't
bring food to your sister who works at a hospital. Don't hold your wife's hand while she gives birth.
Don't play together. Don't pray together. Don't hug.
Of the many cruelties of the coronavirus pandemic, this is one of the hardest to accept: In a time
when all we want is to be close to the people we care about, closeness is the one thing we can't
have.
Six feet has never felt farther away.
Psychologists are worried about the long-term effects of our new, socially distant reality. Decades
of research has shown that loneliness and isolation are associated with high blood pressure,
chronic inflammation, weakened immune systems and a host of other health issues.

This article is available at 5 reading levels at https://newsela.com.

But there is also hope in the data. Studies have revealed that human connection — something as
simple as getting an offer of help from a stranger or looking at a picture of someone you love — can
ease pain and reduce physical symptoms of stress. People who feel supported by their social
networks are more likely to live longer. One experiment even found that people with many social
ties are less susceptible to the common cold.
For everyone quarantined in solitude, aching and afraid for far-flung family and friends, this
science can provide some solace. A supportive phone call, an empathetic ear, an expression of love
— these things can bolster the immune system on a molecular level. Whether you are the recipient
or the giver, kindness is good for your health.
"There are powerful protective effects that we shouldn't ignore," said Julianne Holt-Lunstad, a
professor of psychology and neuroscience at Brigham Young University. "And the extent to which
we cannot only be open to receiving support from others ... but be a source of support to them, can
potentially help us all get through this."
Without a vaccine or an antiviral that can work against COVID-19, the disease caused by the novel
coronavirus, social distancing is one of the most powerful tools to combat it. Reducing interactions
between infected and healthy people slows the spread of the virus, buying hospitals and public
health officials time to treat the influx of sick people.
But a global pandemic is a tough time to be alone.
Humans are a social species, said Naomi Eisenberger, a neuroscientist at the University of
California at Los Angeles. Our brains and bodies have evolved to count on the closeness of others.
Surrounded by family and friends, we feel safe from predators and secure that we will be cared for
if we're hurt.
But when we are on our own, or even when we just feel friendless, our bodies gear up for danger.
Our nervous systems produce norepinephrine, a hormone associated with the "fight or flight"
response. Inflammation — the way the immune system heals wounds and fights off bacterial
infections —goes into overdrive. (Ironically, our anti-viral response is suppressed when we're
lonely. Apparently our bodies think they don't need to worry about viruses when we're not around
other people.)
That response may have been adaptive for our distant ancestors, who needed it to avoid death by a
saber-toothed cat. But modern humans face more abstract threats, ones we cannot easily fight or
flee. Loneliness leaves people in a state of constant, unhealthy unease — their blood pressure
elevated, blood sugar levels high. If this state persists for too long, it can contribute to chronic
health conditions such as diabetes, atherosclerosis and heart disease.
In a survey of 70 studies involving more than 1 million people from around the world, HoltLunstad found that people who lived alone were 32 percent more likely to die over a given period.
People who reported feeling lonely were 26 percent more likely to die, and people who experienced
social isolation — defined as few or infrequent contacts with other people — were 29 percent more
likely to die. Even when the researchers adjusted for age, outside health conditions, nationality,
gender, smoking habits and a host of other traits, this trend persisted.
In a separate analysis of 148 studies involving more than 300,000 people, Holt-Lunstad found
that people who were more socially connected were 50 percent less likely to die over a given
This article is available at 5 reading levels at https://newsela.com.

period. The correlation was even stronger than the one revealed by the isolation studies.
Alienation may hurt us, but kinship is a still more powerful balm.
One of the most important things kindness can do is ease our reaction to stress. In one experiment
at Bert N. Uchino's lab at the University of Utah, dozens of undergraduate students were brought
into an empty room, seated in a chair and told they had been accused of shoplifting. They had
three minutes to formulate their responses.
Their hearts began to race. Their blood pressure spiked. Stress hormones flooded their systems.
But in some instances, before leaving the room, the experimenter would tell the student: "If you
need me for any reason or if you have any questions, don't hesitate to ask me. I appreciate your
participation in this experiment, and I'd like to be helpful to you should you need any help."
In those cases, the students' hearts didn't beat quite so fast. Their stress responses were much less
extreme.
"These data suggest that simply having potential access to support is sufficient to foster adaptation
to stress," Uchino and his colleagues wrote.
Other research shows that looking at a picture of a loved one can make pain feel less intense.
When people with strong support networks are asked to do complex mental math, their blood
pressure stays lower and there is less of a stress-related chemical in their saliva. Simply thinking
about a supportive person can activate a part of the brain called the ventromedial prefrontal
cortex, which is associated with overcoming fear.
Scientists call this the "buffering effect." The sense of security that people get from their friends
and family allows them to meet stressful situations with a "calmer physiology," Eisenberger said.
This, in turn, can lead to a stronger immune system. Many of the hormones involved in stress —
cortisol, which stimulates the production of sugar; epinephrine and norepinephrine, which
increase heart rate and elevate blood pressure — hinder immune cells' ability to function.
This may be a consequence of how stress evolved, according to Uchino. "The idea is that anxiety
and stress co-opted the immune system to deal with threats that are external," he said.
It's hard to prove an evolutionary theory, but the implications are undeniable: "Anything that
psychologically affects us also affects our immune system," Uchino said.
"For a long time, immunologists and social scientists didn't really talk to each other," he added,
"And now we have to."
All of the researchers expressed concern about the effect of a period of prolonged isolation on
people around the globe. What will the mental health impact be on people with few social ties?
How will people in unhappy or abusive relationships fare when forced to stay at home? Will
avoiding people and mistrusting strangers become a habit that persists once the pandemic is over,
affecting our interactions for years to come?
"We're living in a very different and worrisome time," Uchino said. "Not just at the biomedical
level but at the psychosocial level as well."
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This makes it all the more important for people to maintain their ties to one another, HoltLunstad said. Call and text and talk over Web video. Wave to neighbors. Sing from the balcony like
an Italian tenor.
And do something kind for someone else, researchers say. Studies have shown that "prosocial
behavior," such as volunteering, curbs physical symptoms of stress. Remember that the
coronavirus quarantine is a collective act of altruism — a sacrifice for the health of strangers as
well as loved ones.
We shouldn't even think of what we're doing as social distancing, Holt-Lunstad said. She prefers
the term "physical distancing." It's a reminder that the virus may have forced us apart, she said,
but it doesn't have to make us alone.
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The Ex Factors

The Ex Factors
by Kirsten Weir

There are hundreds of reasons why physical activity is important to good
health.
"Get off your rear and get some exercise!" How many times have you heard that from one of your
parents? Like it or not, it's excellent advice-even more than your mom or dad probably knows.

Centre of Inflammation & Metabolism
Skeletal muscles are attached to the skeleton. They're also called voluntary muscles because you can consciously decide to make
them contract or relax.

Regular exercise helps you stay fit and maintain a healthy weight. That much is certain. Recently,
however, scientists have discovered that working muscles seem to "talk" directly to other parts of the
body. What the muscles are saying may be very important to your health.
When muscles work, they somehow communicate with the brain, liver, and other organs. Until
recently, scientists weren't sure how muscles sent those messages. "Researchers for many decades
have been searching for an 'exercise factor,' " says Bente Klarlund Pedersen, a professor of medicine
at the University of Copenhagen, Denmark. Now it seems she's found just such an ex factor-and not
just one, but hundreds.
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Claus Lunau

Slight Swelling
Lack of exercise is linked to all sorts of health problems. It increases the risk of conditions such as
depression, osteoporosis (thinning and weakening of the bones), dementia (loss of mental abilities),
heart disease, some cancers, and type 2 diabetes. All diseases linked to lack of exercise have
something in common: chronic inflammation. Inflammation is a swelling and redness in the body's
tissues that is usually brought about by an injury or an infection-usually a short-term reaction.
Constant, low levels of inflammation that occur throughout the body are tied to more serious
problems, including dementia, heart disease, and diabetes-virtually all the diseases that are linked
to lack of exercise.
Low-level inflammation is marked by an increase in certain immune cells, called cytokines, in the
blood. Pedersen was studying cytokines when she discovered that one of them- interleukin 6 (IL-6)
-"was present in the blood during exercise in huge amounts," she says.
When you're at rest, your levels of IL-6 are very low. As you work your skeletal muscles, however, the
amount of IL-6 in the blood shoots up dramatically. Skeletal muscles are the muscles that we control
voluntarily to move our bodies.
At first, the discovery puzzled Pedersen. When IL-6 is produced by immune cells, it causes
inflammation. When the muscles make IL-6, it reduces inflammation. Why might that be? Exercise
seems to hold back other chemicals that normally work hand in hand with IL-6 to cause inflammation.
To learn more, Pedersen created a breed of mice whose muscles did not release IL-6 when they
exercised. The results were dramatic. "Mice that did not produce IL-6 became obese and developed
insulin resistance," she says. Insulin resistance occurs when the body's cells stop reacting to insulin,
a hormone that regulates blood sugar. It is an early warning sign of type 2 diabetes. In other words,
IL-6 appeared to be the exercise factor that Pedersen was looking for.
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Mysterious Molecules
IL-6 was just the start. Once she started looking more closely, Pedersen realized that working
muscles produce many different compounds. She called those compounds myokines, and she's
identified a whopping 600 of them so far.
"Most of the 600 myokines are totally unknown, and we have absolutely no clue about their role,"
Pedersen says. It's clear they exist, she adds, "but we don't know what they're doing."

Centre of Inflammation & Metabolism;
The body's skeletal muscles contain hundreds or thousands of long, thin, cylindrical fibers that are bundled in groups
called fascicles. Each fiber is composed of smaller cylindrical myofibrils. When a muscle contracts, chemical reactions occur in the
myofibrils, producing compounds called myokines. Researchers have linked some myokines to health benefits such as weight control
and the formation of new blood vessels.

Slowly, she and her colleagues are learning how myokines work. They're all very different from one
another, she says, and seem to play many different roles throughout the body.
· In addition to its connection to preventing obesity and insulin resistance, IL-6 communicates
with cells in the liver.
· A myokine called IL-8 helps the body form new capillaries, the body's smallest blood vessels.
· IL-15 encourages muscle growth and helps prevent the buildup of abdominal fat-fat in the
belly. Abdominal fat is more harmful to overall health than fat elsewhere in the body.
Both mice were fed a high-fat diet. The top one gained weight. The bottom one did not, because its
muscles had been genetically altered to make more myokines.
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The Ex Factors

That's just a handful of myokines that have been studied
so far. Hundreds more are a mystery-for now. Pedersen
and her colleagues are eager to understand how each
muscle-made molecule affects the body, from head to
toe. Some myokines, she suspects, might even have an
anticancer effect.

Muscle Medicine
The discovery of myokines is a starting place, Pedersen
says, "for understanding how exercise can protect
against diseases." It's too soon to know whether
myokines might be harnessed to prevent or cure
illnesses such as diabetes or cancer. But it's an intriguing
idea.

Shutterstock
Both mice were fed a high-fat diet. The top one
gained weight. The bottom one did not, because its
muscles had been genetically altered to make more
myokines.

One day, Pedersen says, it might be possible to prescribe
a medication that triggers patients' muscles to produce more myokines. Such drugs could benefit
people who are unable to exercise on their own-people who are paralyzed or recovering from
serious injuries or illnesses, for example.
For now, that's just a dream. Yet even as scientists are working to understand what each myokine
does, one thing seems clear: There are at least 600 good reasons to get off the couch and move your
muscles!
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MICROBES

Obesity in mice caused by defects in their immune system
Related changes to gut microbe mix and fat absorption may be at work in people as well

A study in mice showed altered immune cells led to weight gain. Gut microbes also played a role.
GEORGE JASON/ISTOCK/GETTY IMAGES PLUS

By Tina Hesman Saey
August 16, 2019 at 5:45 am

A problem with an immune system gene may lead to obesity and type 2 diabetes, a study done
in mice suggests.
Mice gained weight and developed health problems when they had a genetic defect that
impairs some immune cells. The immune problems were linked to shifts in the gut microbiome.
That’s the collection of friendly bacteria and other microbes living in the intestines. Altering the
gut microbe mix could increase the amount of fat absorbed from food, researchers say. They
reported their findings July 26 in Science.

More studies are needed to see if these findings hold up in humans. If so, it might be possible
to boost a person’s immune system function. That might, in turn, help prevent obesity and
related health problems.

Scientists Say: Insulin

People with obesity and those with type 2 diabetes also
have an unusual gut microbe mix and immune system
deficiencies. The people’s bacteria mixes are similar to
those seen in the mice. And obese people’s immune

systems don’t always work very well, says June Round. She’s a microbiome researcher who
worked on the new study. She’s at the University of Utah School of Medicine. That’s in Salt Lake
City. “It’s possible that things that are happening in our mice are also happening in individual
[humans],” she says.
The researchers studied mice that had a defect in the Myd88 gene. That defects stops the mice
from making the Myd88 protein in their T cells. T cells help the immune system recognize and
kill bad bacteria and viruses.
The researchers noticed that the mutant mice started gaining weight at about 5 months old. By
about a year old, those mice weighed up to 60 grams (about 2 ounces). That’s about twice as
much as a normal mouse. The mutant mice also had a problem associated with obesity called
insulin resistance. This is a condition in which the body’s cells can’t process dietary sugars
efficiently. It is a hallmark of type 2 diabetes in people.

Gut microbes
Round and her team found that the mice had reduced activity of some T cells called T helper
cells. The job of these helper cells is to tell other immune cells, called B cells, to make microbefighting antibodies. But in these mice, the B cells made less of these antibodies.
The researchers found that obese mice had fewer types of gut microbes compared to normal
mice. There were lower numbers of Clostridia bacteria in the small intestine. And there were
increased numbers of Desulfovibrio bacteria. That pattern also has been seen in obese people
and people with type 2 diabetes.

Some Clostridia bacteria in the mutant mice were
coated with many antibodies. This suggests those

Scientists Say: Microbiome

bacteria were targeted for destruction. But other
Clostridia species had few antibodies clinging to
them. Sometimes antibodies help bacteria instead of killing them. Clostridia with few
antibodies might not grow well in the gut.
Desulfovibrio also was more heavily antibody-coated than usual. But the researchers aren’t sure
how that might affect the bacteria’s growth.
Giving heavy mice more Clostridia led to weight loss. But the researchers couldn’t make normal
mice overweight just by giving them Desulfovibrio. That’s probably because the immune system
in normal mice can keep the bacteria in check, Round says.

Altered state
Altering the microbiome may affect how much fat is absorbed in the small intestine. Giving the
mutant mice extra Clostridia reduced the production of a protein involved in fat absorption. But
giving the mice Desulfovibrio had the opposite effect. It increased the protein’s production. This
suggests that Clostridia protect against obesity. On the other hand, Desulfovibrio appear to
promote obesity.
Scientists had known that both gut microbes and diet help to determine body weight. But the
new study “shows that the immune system is really important in how that plays out,” says Lora
Hooper. She’s a microbiologist and immunologist. She does research at the University of Texas
Southwestern Medical Center. That’s in Dallas. She wasn’t involved in the study, but she cowrote a commentary on the work in Science.
The work raises many questions, Hooper says. One of the biggest is why our microbiome is in
charge of how much fat the gut absorbs. She doubts that Clostridia evolved to protect against
obesity. That’s a modern-day problem. Instead, she thinks that maybe increased fat absorption
evolved to deal with having too much of certain gut bacteria. The calories from the extra fat
would give the body extra energy to fight the bacteria.
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Vaccines are like giving your body's defenses a
cheat sheet
By Jason Bittel, Washington Post, adapted by Newsela staff on 02.27.20
Word Count 573
Level MAX

Image 1. A girl gets a bandage on the spot where she just received a flu vaccine. Photo: Centers for Disease Prevention and Control on
Unsplash

The sting of a needle in the arm or leg is nobody's favorite thing. However, the vaccines within
those shots are some of the most important medical inventions in the history of science. There can
be a lot of misunderstanding about what vaccines are and how they work. This February, the
Washington Post reached out to Susan Nasif. Nasif is a virology expert and artist who specializes
in creating comics that tackle difficult scientific subjects.
"When I was 8 years old, I remember watching a cartoon that explained the immune system to
children," Nasif wrote in an email. "I loved it, and I decided then to draw and create my own
comics."
The immune system is the body's natural defense against viruses, bacteria and other nasty stuff,
Nasif said. Viruses are especially good at developing disguises that help them hide from the
immune system. This is why we need vaccines to help our bodies see through the disguise.

This article is available at 5 reading levels at https://newsela.com.

Most vaccines contain a weakened or dead version of
the virus they are meant to protect against. Some
vaccines carry only the proteins found on the virus's
surface. In both cases, once these substances are
injected into the body, your immune system grabs
them up. Then it learns how to identify them. It works
kind of like a cheat sheet that helps you prepare for a
big test.
Then, when the body comes into contact with the real
thing - a healthy virus - it knows how to protect
against it. It can set to work gobbling up the viruses
before they can do too much damage.
You may be wondering why you still have to get shots
for something such as polio, even though no one you
know has gotten it. This is called "herd immunity."
"Vaccines act as a firewall that prevents the spread of diseases to others," Nasif said.
When enough people develop resistance to a disease by getting a vaccine, the chance that a virus
can infect someone and then keep spreading drops to near zero. This is "herd immunity."
Polio was infecting 350,000 people a year in 1988. Herd immunity reduced the spread of the
disease to just 33 cases reported worldwide in 2018. The protection only continues if people
continue to give their bodies a cheat code to beat polio - vaccines.
Many people are concerned that a new virus coming from China could become a big problem for
people around the world. This virus is called coronavirus. Nasif said that scientists are working
hard to create a vaccine for this coronavirus. The virus causes a disease called covid-19. Nasif said
that it takes time to produce a vaccine that will be safe to use in people.
For now, she said the best thing you can do to protect yourself against this or any other viruses,
bacteria and other things that cause diseases, is to wash your hands frequently. She also suggested
avoiding being close to people who are coughing or sneezing.
Nasif also suggests eating a healthy diet and getting plenty of sleep at night. Those are two ways
you can give your immune system a helping hand.
Writing Activity: Create a comic book that explains how to keep your immune system healthy.
Include information on how vaccines help individuals beat pathogens and how exercising, eating
healthy, and making human connections can boost your immune system. You may also include
information from the microbe article if appropriate.

This article is available at 5 reading levels at https://newsela.com.
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