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In this interactive article, we ask our young readers to approach

the material like detectives to uncover the mystery of the missing

insulin in the body and how this connects to type 1 diabetes. To

make the learning experience more engaging, glucose, insulin, and

the pancreas are introduced as story characters. Type 1 diabetes

is an autoimmune disease, in which beta cells in the pancreas

are destroyed by the body itself, causing little to no insulin to be

produced. This is not good news for glucose, but why? We hope our

readers learn about type 1 diabetes, its symptoms, and its treatment

so they can better understand this condition and what it means for

anyone they know who might have this condition.
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SAANVI

AGE: 12

YASHIKA

AGE: 14

MYSTERY CASE

My name is Inspector Torres. Mr. Glucose reported that his best friend,
Ms. Insulin, is missing. His work friends, called cells, are worried
because they need Mr. Glucose to keep working, but without Ms.
Insulin, they cannot meet. I need your detective skills to solve this
mystery and keep the cells working.

WHO IS MR. GLUCOSE?

Have you ever heard of blood sugar? That is another name for Mr.
Glucose. Glucose comes from carbohydrates, which are found in

GLUCOSE

A type of sugar that the
body uses as energy.

almost all foods with grains—like the bread in your sandwich or
spaghetti. Glucose usually stays in the bloodstream or is stored in the
liver. Glucose is important because it is the body’s main source of
energy. Our cells use glucose for energy so that we can run, jump,
draw, and even talk! Without it, our cells would turn o� and stop
working. Mr. Glucose uses the bloodstream as a highway to travel all
over the body.

WHO IS MS. INSULIN?

Ms. Insulin belongs to a family of molecules called hormones.
INSULIN

A hormone that lets
glucose enter cells,
where it is used
for energy.

Hormones are messengers that travel in the bloodstream and tell cells
what to do. Insulin is made by cells called beta cells in an organ called
the pancreas. When the pancreas detects too much glucose in the
blood, it tells the beta cells to make insulin. Insulin helps glucose leave
the bloodstream and enter cells, where it can be used for energy. In
the bloodstream, there are red blood cells whose job is to carry oxygen
throughout the body. Unlike other cells, red blood cells can directly
take glucose without the help of insulin. Without insulin, glucose
cannot enter the cells and stays in the blood (Figure 1).

LEVELS OF GLUCOSE IN THE BODY

The body requires a certain amount of glucose in the blood. When
glucose is not controlled, it can cause hyperglycemia (too much

HYPERGLYCEMIA

High amount of
glucose in
the bloodstream.

sugar in the bloodstream) or hypoglycemia (too little sugar in the

HYPOGLYCEMIA

Low amount of glucose
in the bloodstream.

bloodstream) (Figure 2). Hyperglycemia can make a person extremely
thirsty, weak, or have to pee a lot. Hyperglycemia happens when the
pancreas does not make enough insulin, so glucose stays trapped
in the bloodstream with nowhere to go. Hypoglycemia can cause
a person to become hungry, shaky, tired, or have a headache. This
happens when the body makes too much insulin, which causes too
much glucose to leave the blood and enter the cells.
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Figure 1

Figure 1

(A) Insulin connects
with cells and lets
glucose move from the
bloodstream into the
cells. (B) Without
insulin, cells cannot let
glucose in, so the cells
cannot make energy,
and glucose builds up
in the bloodstream.

Figure 2

Figure 2

Levels of glucose in the
blood need to be
closely checked.
Hyperglycemia occurs
when there is too
much glucose in the
bloodstream.
Hypoglycemia happens
when there is too little
glucose in the
bloodstream.
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WHAT ARE AUTOIMMUNE DISORDERS?

The body’s systems work as a team to keep us healthy. The immune
system is a team of cells and organs that fight harmful things like
germs. The immune system searches for germs to destroy, but
sometimes it gets confused and attacks healthy cells. Health problems
caused by the immune system attacking the body’s healthy cells are
called autoimmune disorders.

AUTOIMMUNE

DISORDERS

Health problems
caused by the immune
system attacking the
body’s healthy cells.

A few months ago, the immune system began destroying the beta
cells in the pancreas of our subject. Sometime later, Mr. Glucose
realized he could not find Ms. Insulin. Detective, could these two
events be connected?

TYPE 1 DIABETES

Detective, one of our deputies overheard the pancreas talking about
insulin being involved with type 1 diabetes. Let us do a background

TYPE 1 DIABETES

(T1D)

A health condition
where your body does
not produce insulin
because beta cells
are destroyed.

check on type 1 diabetes.

Type 1 diabetes, also known as T1D, is an autoimmune disorder
in which the immune cells mistakenly destroy the beta cells in
the pancreas. We know that the beta cells are important because
they make insulin. Without beta cells, the body’s insulin decreases
[1]. Scientists are working hard to understand why the immune
system attacks itself, but they believe it is a mix of genes and
environment [2].

Detective, do not confuse type 1 diabetes with type 2 diabetes. In type
2 diabetes, the pancreas produces some insulin, but the body cannot
use it. While both types of diabetes involve problems with insulin, the
key di�erence is that type 2 diabetes can often be prevented by eating
healthy and staying active [3]. After the beta cells are attacked, loss
of insulin can happen quickly or slowly [4]. When all the beta cells
are gone and no insulin is made, the symptoms of diabetes begin.
Symptoms are like clues the body uses to tell us something is wrong.
The symptoms of type 1 diabetes include peeing too much, feeling
thirsty all the time, feeling very tired, feeling hungrier than usual, and
losing weight.

SUGARWATCH: WHAT IS GLUCOSEMONITORING?

Detectives: We need to keep a close eye on our subject’s blood
sugar levels.

If a patient has diabetes, their doctor will monitor their blood sugar
with an A1C test a few times a year, which gives the patient and the

A1C

A blood test that
checks a person’s
average blood sugar
level over the past
2–3 months. doctor an idea of how much sugar has been in the bloodstream in
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the last 2–3 months. Also, the person with diabetes will need to check
their glucose levels throughout the day. This can be done using a finger
stick test, in which the person pricks their finger with a small pointy
needle device and catches a drop of blood on a test strip. The strip is
inserted into a device that reads the glucose level. Glucose can also
be monitored using a continuous glucose monitor (CGM), which is a
small patch-like device that can be worn attached to the body for up
to twoweeks. It measures glucose every fewminutes and can send the
data to the user’s phone (to learn more about CGMs, see this Frontiers
for Young Minds article).

CORRECTING INSULIN LEVELS

Scientists have designedmanyways to get insulin into the bloodstream
where it can help move glucose into cells. The amount of insulin each
person needs can change as they grow, and everyone’s treatment
is unique.

There are two main types of insulin. One is called rapid-acting insulin.
This is the kind of insulin people usually take before eating, to stop
their sugar levels from becoming too high. Before meals, it can help
the body control blood sugar for about 2–4h [5]. The seconds type
is called long-acting insulin. This is an injection taken once a day,
and it helps maintain blood sugar levels constantly throughout the
day [5].

WHAT HAPPENS IF A PERSONWITH DIABETES DOES NOT

TAKE INSULIN?

Detective, when the body does not have enough insulin, it can act
funny. Specifically, a condition called diabetic ketoacidosis (DKA) can

DIABETIC

KETOACIDOSIS

(DKA)

A condition that
diabetics can get if their
blood sugar gets too
high for too long.

happen when the liver uses fat for energy instead of glucose [6]. This is
dangerous because burning fat quickly for energy can create ketones
which makes the blood too acidic. This can damage organs like the
heart and brain. DKA typically occurswhen a person is sick,misses their
insulin shots, or if they have an insulin pump that is not working well.
Typical symptoms of DKA include being very thirsty, needing to pee
more often, fruity-scented breath, weight loss, and confusion. Doctors
can tell the di�erence between T1D and DKA by running a test to see if
the patient’s urine contains a high level of ketones, which are released
when the liver burns fat. If you have some of these symptoms, please
talk to a parent. Detective, we need you to be healthy so that you can
complete all the mysteries ahead!

Other problems can develop over time if a person with diabetes does
not control their blood sugar levels (Figure 3). For example, high blood
sugar can hurt a person’s kidneys and other organs and prevent the
organs from working correctly [4]. The kidneys serve as a filter for the
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Figure 3

Figure 3

If a person’s blood
sugar levels are too
high, they could
develop problems with
their eyesight, brain,
heart, nerves, feet and
legs. This child is
wearing a CGM to
check glucose levels
continuously.

body. If they are not working, waste can build up in the blood, which
is harmful to other organs.

MISSION COMPLETE: A MAP TO THE LONG-LOST

INSULIN

By completing this mission, we hope you have learned a lot about type
1 diabetes, so that you can now help others learn more about this
condition. If you have type 1 diabetes, remember you are not alone.
There are many people to help you and lots of things you can do
to continue living the beautiful, fun, life of a detective. Stay healthy,
continue to ask questions, and do not forget to have FUN!
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YOUNG REVIEWERS

ABBY, AGE: 14

My name is Abigail and I am fourteen years old. When I am older, I want to study

and work in dermatology. My dream career is to one day work in Mayo Clinic’s

Dermatology Department. In my free time I enjoy cooking, playing tennis, and

reading horror classics.

ABISHA, AGE: 13

Hi! My name is Abisha and I am 13 years old. I am currently in 7th grade going to 8th.

My interests and hobbies are drawing, reading, violin, paddle boarding, biking, and

sometimes basketball. I take karate, robotics, and violin class, and am interested to

learn how to play electric guitar.

ALINA, AGE: 14

Hi! My name is Alina and I have always had a passion for science since I was a little

kid. The endless amount of discoveries to bemade always blewmymind. Apart from

science, I also love dancing and currently dance competitively!

ARMAN, AGE: 14

Hello, my name is Arman and I am 14 years old. I am bilingual and speak English

and Farsi. I participate in extracurricular activities such as learning the piano,

learning the saxophone, playing volleyball, and participating in the Royal Canadian

Air Cadets. I enjoy reading non-fiction and literary fiction books and watching

physiological thriller TV shows. I aspire to pursue a career in the medicinal field,

more specifically, dentistry.

ISHA, AGE: 14

My name is Isha and I am a high school student. I enjoy writing, music, and art.

PHILIP, AGE: 14

Hi, my favorite animal is a penguin, my favorite color is green. I enjoy skiing and

playing volleyball. I enjoy coding, math and science.
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SAANVI, AGE: 12

Saanvi is a 6th grade who likes to play her violin, read books, and travel the world.

She wants to visit 25 countries before she turns 25 years old. Saanvi would like to be

a dermatologist when she is older.

YASHIKA, AGE: 14

Hi! I am Yashika and I am in grade 9. One of my favorite achievement is my blue belt

in karate. In my free time I love to read a good mystery book. In the future, I picture

myself as lawyer or psychologist.
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