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annieannie aishaaisha

macmac

Our heroine. Helps people 
to be safe around medicines. 
Enjoys biking, TV games,  
reading, running, climbing, 
singing, knitting, and a 
good curry. Family: mum, 
dad, older brother. 
Best friend: Mac, her pet 
hummingbird.

Short for “Mach One”. A hummingbird. Fast 
flyer. Favourite hobby: inventing cool moves 
to knock out bad guys (should he meet one), 
such as “The Fearful Flutter” and “The Dive 
of Death”.

hamadhamad
Regional Rubik’s Cube 
champion since he was 
four. Enjoys ”outdoor 
activities” (if they’re on 
TV). Wishes he was a bit 
taller.  

Hamad’s twin sister. Elite 
gymnast. Her dad says 
she has “a heart of gold, 
and a will of steel”. Plays 
the piano and speaks five 
languages.

isaacisaac
Wants to be a scientist, 
just like his Mum. A skilled 
basketball player (with 
a secret passion for 
knitting). Annie’s friend 
since kindergarten. 

in this issuein this issue
rise of the 
mutagenic mutiny
Rise of the 
mutagenic mutiny
A dark threat is rising from the sewers beneath the city. Time 
is running out. Will Team Safe Meds be able to save the day?

ABOUt the comic
This comic is produced by Uppsala Monitoring Centre.  
Read more about us here!
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Irresistible PuzzlesIrresistible Puzzles
Antibiotic resistance is a tough nut to crack! Are 
you up for the challenge?3232
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Good Bacteria – Bad Bacteria
Not all bacteria are bad. In fact, our bodies are home 
to trillions of bacteria that we need to survive!
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Hurry up,  
Annie!

Almost there!
Come on…  
Come on…

I just hope 
we’re not too 

late.

Please don’t 
do it, Mrs. 

Awad!
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Shall I do my 
Gruesome Granny 

Grinder?

Pardon?

Please, don’t  
flush the pills down  

the toilet!

There may still be bacteria in your wound.  
If you stop taking your medicine too early,  

they will make you sick again.

And please, never  
flush any medicines down 
the toilet. It is very bad 

for the environment.

Always take them back to 
the pharmacy instead. They 

will know what to do.

Phew, that 
was close.

But why?

Very well, 
Annie.

I scratched  
my wrist while  

gardening and the 
wound got all red  

and swollen.

Yes, these are  
antibiotics. They kill the 
bacteria that made your 

wound swell up.

The doctor said  
to take them for a week.  
But I feel better already,  

so I don’t need them  
anymore.

Oh, brother! 
Tell her, Annie.

You still  
need to take  

them, Mrs. Awad,  
just like the  
doctor said.
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Okay, now your 
granny won’t flush 

any more medicines 
down the toilet.

Come on, Hamad!
Hey, 

watch out!

When you’re on 
a bike, everyone 
needs to wear a 

helmet.

Biking is not my 
thing, okay?

Mum! I’m 
home!

Mum?

Oops, sorry!

So, are we 
going to my 

house or not?

Sure, Isaac! Mac and  
I just had to take care 
of some business along 

the way.

I only mentioned 
our granny flushes 
her pills down the 

toilet…

Not anymore, 
she doesn’t. 

Let’s go!

But if she does, 
let me know.

The final piece 
for our little 
party popper!

Excellent!
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What happened 
here?

Maybe she invented 
an indoor tornado?

Mum!

Look out, it’s 
going to drop! It must be an 

alien or something! 
Get it, Mac!

Holy smokes! 
It ate him too!

Hungry, eh? 
How about 

a drink?

Time to phone 
home, alien scum! 
Get a taste of my 
Extraterrestrial 

Terror Terminator!

Yikes!

We have to 
get her out 
of there!

What is 
that?

Nah. She wouldn’t 
do something that 

crazy. Twice…

Watch it, 
Hamad!

It wasn’t my fault. 
The floor is slippery!

What’s this?

Yuck... Aah!

Oops!
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Turn on the tap, 
Isaac!

Not alien slime, Mach One. 
Amoebic slime! Chaos carolinense 

is a species of amoeba.
A bit big for an 

amoeba, wasn’t it?

Yes, it followed me 
back through the 

Micromizer.
The what?

You know, Mum’s 
machine that makes 

things incredibly 
small and then 

big again.

This one?

Don’t touch 
it, Hamad!

Lovely to see you, 
but I am on a critical 
mission. So, I need to 

get shrunk again.
What mission?

In fact, the survival of 
mankind depends on it.

Mum!

She’s going 
to blow!

Mum! 
Are you okay? 

What was that?

Disgusting, 
sticky alien 

slime…
That, my dear, was a  

fine specimen of Chaos  
carolinense. I must be the 

first scientist to have 
seen it from the inside. 

Very interesting!
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Well, this was 
unfortunate.

Are you feeling 
better, Mum?

What were you
 doing, Professor 

Matrix?

I don’t suppose any of 
you have heard of the 

Mutagenic Mutiny?

I thought as much. 
What about antibiotic 

resistance, then?

Yes, of course!

Well? 
What is it?

Some bacteria can make
 us ill, right? They can give  

us diseases such as cholera,  
tuberculosis, pneumonia and  

bladder infections and wound  
infections. Like the one  

your granny had.

My granddad had 
pneumonia last year. 
He almost couldn’t 

breathe.
He got medicine and 
then after a while 

he was okay.

What do you 
mean “evolved”?Well, those medicines are  

called antibiotics. Antibiotic  
resistance is when bacteria have 

evolved so that the medicine 
can no longer kill them.

We talked about 
evolution in school, don’t 

you remember?

Evolution means that all living things 
adapt to their environment to survive.

Say we take a group of monkeys 
and put them on a cliff. Monkeys 
with long arms can climb faster 

than those with short arms.

They reach more food, grow stronger 
and have more babies. The babies inherit 

their long arms from their parents.

But then a group of  
monkey-eating eagles arrives. 
Now the monkeys must find 
their food during the night, 

or else they get eaten. 

So, only monkeys with good night 
vision survive and have babies.

And then what 
happened?

Me too.

Same.

I had an infected 
mosquito bite, once. 

My elbow blew up like 
a tennis ball.

And I had a 
bladder infection 

when I was little. It 
burned like crazy 

when I peed.14        15      



Freaky monkeys … 
give me the 

creeps.

When the environment 
changes, the things living 

in it change too.

Exactly! Antibiotics are 
fantastic medicines, but we are 
using them too much. And often 

for the wrong reasons.

For years, they have 
been collecting information 

about antibiotics to 
make a bomb.

Yes. A bomb that would quickly 
make bacteria evolve to become 

resistant to every antibiotic in the 
world. And today they found 

the final part.

They will blow up the bomb in the 
hospital sewers, making the bacteria 

in the hospital unstoppable. Then  
it will spread to the world.  

Unless I stop them…

You can’t, Mum. 
You need to rest.

We’ll go instead. 
Right, gang?

A bomb?

Yikes ...

We are letting out so 
 many antibiotics in the 
environment, that the 
bacteria have evolved 
to survive. Just like 

the monkeys.
The bacteria have become 

resistant. This means that the antibiotics
 cannot hurt them. And that we cannot 

cure the diseases with antibiotics.

Yes, the more antibiotics we 
use, the more resistant bacteria 
we get. It’s spreading over the 

world like wildfire.

But you will come up 
with new medicines, 
won’t you, Professor 

Matrix?
It won’t help us in the 

long run, Aisha. The bacteria 
will just keep evolving.

So… it’s 
hopeless then?

No. But we need to use 
antibiotics in a smarter way. 
So, who are the Mutagenic 

Mutiny?

They are a rather nasty 
group of bacteria.
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This is awesome. 
I look like a robot!

Now you will need to 
disguise yourselves to 

blend in.
Finally!

You wouldn’t think so, 
but he loves dressing up!

How about 
this?

No. What about 
this, then?

No. We must look 
like amoebas, 

Mac!

Oh, how 
nice …

And you will also need 
to defend yourselves.

These are Bacteria 
Blasters. Each blaster is 
loaded with an antibiotic.

Excuse me, Professor. 
Exactly what are we supposed 

to do? Kill the bacteria 
with the blasters?

Get me their bomb, so that  
I can destroy it safely. These 
bacteria are resistant to most  

antibiotics. I cannot promise that 
the blasters will protect you.

Everyone line up by the 
Micromizer, please! I have set up  

a pipe that will take you directly to 
the hospital sewage system. Not at all, dear. However, mild 

nausea may be experienced. 
Step into the funnel, please.

Will this hurt?
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Experiencing nausea …  
not mild…

This sewer is 
a maze, Hamad!

What?

I said my 
foot...

We’re never going 
to find that bomb.

Yeah. And my foot 
keeps getting stuck in 

this slime.

Wait, Hamad! Where 
are you going?

Well, well, well… what 
have we got here?

I’ve found them! 
Please hurry…

What’s a pretty little 
protozoan like yourself 

doing in a dump like this?

Protozoan. You know, 
a unicellular eukaryotic 

organism. Like, for instance,
an amoeba.

Take that!

Pretty little… 
what?

Oh… well…

I don’t 
knoooow!

Waaah!

What a 
ride!

Okay, let’s spread out 
to find the bomb. Aisha, 
Hamad, you go that way. 
Isaac, Mac and I will go 

this way.

And if we find 
the bomb?

Just call us on the 
walkie-talkie and 

we’ll come!
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What is this? 
Perfume?

What’s with all 
the amoebas?

Hey, parasites, this 
is our turf. Beat it!

Blow it up now, Sir! 
Before they stop us.

Hah! Stop us? 
Them? Besides, time 

is already ticking.

You’re too late! 
We’re going to rule 

the world!

He asked for it! One 
Big Brutal Bug Beater 

coming up!

These aren’t 
amoebas! They’re 

tiny humans!

There’s the bomb!

Oh dear...
Get the bomb! 

Hurry!

Hey, bad bugs! 
It’s time for your 

medicine!

Hah! That 
all you got? Mum’s blasters 

aren’t working!

They are resistant to 
the antibiotics! Let’s aim 

for the same one.

Mixing our 
antibiotics? 

Clever!Ow! That stings!
I can’t see! It’s still not 

killing them!
But at least it’s 

slowing them 
down!
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How do you stop 
this thing?

Um, it almost 
looks like …

Hurry up, guys!

It reminds me of a 
computer game. Bomb 

Squad IV …

Computer games? 
We don’t have time 

for this!

It’s going to blow!

The countdown stopped!

Great work, Team!

Come on, let’s get 
the bomb back 

to Mum!

And finally, we 
flip this switch.

Let’s press this button
 here, and pull that lever  

there. And then open  
this hatch …

Hey, Mac! Can you 
hold them off?

I feel like some 
bacterial bowling!

Let’s go,
let’s go!

Sure!
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You did it! 
I can’t believe 

you did it!

I feared as much. But 
thankfully they did not 

have time to set off 
the bomb.

But the blasters 
didn’t work, Mum. The 

bacteria were resistant 
to our antibiotics.

Not if I destroy you 
first! Puny humans!

Oh no! It must  
have followed us 
back through the 

Micromizer!

Don’t let it 
get the bomb!

Ha-ha! Humans are  
no match for me!

Behold my 

Resist that!
Go, Mac!

What about  
hummingbirds, 

then?

Huh?

You don’t stand a chance 
against the Mutagenic Mutiny! 

We will destroy you all!

Great job disarming 
the bomb, Hamad!

You know, computer 
games…that’s my thing.

And now I’ll make 
sure that the bomb is 

safely destroyed.

It was easy, really.
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Does this mean 
we’ve defeated antibiotic 

resistance?

Unfortunately, no. 
But we’ve bought ourselves 

some more time.Yes, if we’re to 
stop antibiotic resistance,  

everyone needs to 
help out.

We must make sure that there  
will be less antibiotics in the environment.  

Otherwise more and more bacteria  
will evolve to become resistant.  

We can all do a few things:

When a doctor has given 
us antibiotics, we always take them for 
as many days as the doctor said. Even if 
we feel better earlier! Otherwise the 

bacteria may survive and make 
us sick again.

We never share antibiotics with others.  
We always see a doctor to make sure that we 

actually need an antibiotic. There are many different 
antibiotics and the doctor will know which one is 

right for us. If we need one, that is.

We never use leftover antibiotics.  
They may have aged and may not work so well. 

Then we will not be cured, and the bacteria may become 
resistant. And we return all leftover antibiotics to the 

pharmacy. If you don’t have a pharmacy nearby, you 
can throw them in the trash. But never flush them  

down the toilet!

We tell our family and friends 
about this. We must all work together 

to stop antibiotic resistance!

First, to avoid getting sick, we wash 
our hands with soap and water regularly. 
Especially before we eat or handle food, 

and after we’ve been to the toilet.

We never use antibiotics unless 
a doctor, nurse or dentist tells us to. Many people 

think that antibiotics will make them better no  
matter what sickness they have. For example, colds  
and flu are caused by viruses, and so antibiotics are  

useless against them. But many people still  
think they need antibiotics when 

they have a cold! 

She was 
hoping you’d 
ask that…

How?
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Now, you may think that all 
bacteria are bad for us. But that’s 

not true! We have trillions of bacteria 
on and inside our bodies, doing a great 

job keeping us healthy.

For example, we have bacteria 
in the intestines that help us make 
important vitamins and digest the 

food we eat. 

They also stop nasty bacteria from  
making us sick. Bacteria on our skin can 

also stop harmful bacteria from  
growing there.

This is another important reason not
 to take antibiotics unless we really have

 to – they harm our helpful bacteria! For example, 
antibiotics kill helpful bacteria in our intestines. 
This is why we often get diarrhoea when we take 

antibiotics. When we remove our helpful 
bacteria, it is also easier for harmful 

bacteria to attack us.

By the way, 
how many is 
a trillion?

A trillion is 
1 000 000 000 000,  

and we humans have tens 
of trillions of bacteria  

in our bodies.

Yikes! No wonder 
you’re all so big!

30        31      
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colour me!colour me!
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The hunt is on! Help Team Safe Meds disguise 
themselves to blend in with the other bacteria.



Editor-in-chief: Paula Alvarado
Text: Fredrik Brounéus
Illustrations: Paul Crumpacker and Tomas Paulsson

 
This comic is produced by Uppsala Monitoring Centre (UMC). UMC is a non-profit foundation (we do not 
sell things to make money). We do research and keep an eye on how medicines are used. By working 
with different teams around the world, we help people make good and safe decisions about which 
medicines to use, and how to use them. And we have been doing this for more than 40 years. Our goal 
is a world where everyone – patients, doctors, nurses, pharmacists – make wise decisions in their use 
of medicines. This comic is the second in a series that will explore and explain important medicines 
safety issues. We hope you enjoy it!

*Take&Tell is a campaign toolkit developed by UMC, encouraging a safer use of medicines.  
The campaign has several catchy songs, all available at: www.takeandtell.org

We need help taking Annie & Mac around the world. Please contact us if you’d like to help out!  
info@who-umc.org or find here a downloadable pdf: www.who-umc.org

Hey team, 
what do you think is 
beyond those hills?

More adventures and 
new *Take&Tell songs!

Come on! What 
are we waiting for?
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The Mutagenic Mutiny have hidden their bomb 
deep inside the sewers. Help Team Safe Meds 
find their way to the bomb before it explodes!
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Please check 
out our first 
adventure!


