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Mouse Party
Answers

Understandi
ng the
Neuroscienc
e of
Substance
Use Through
Mouse Party
Answers

F o r  s t u d e n t s
n a v i g a t i n g  t h e
comp lex i t i e s  o f
neurobiology  and
psychopharmacology,
few educational tools
are as memorable as

the  Mouse  Party
s i m u l a t i o n .
Developed  by  the
University of Utah as
part of their Genetic
Science  Learning
C e n t e r ,  t h i s
interactive  activity
invites  learners  to
observe  animated
m i c e  u n d e r  t h e
influence  of  various
substances  and then
answer  targeted
quest ions  about
neuro t ransmi t t e r
activity.  The  term
" M o u s e  P a r t y
A n s w e r s "  h a s
become  a  common
search  query  among



students  seeking  to
unders tand  how
different  drugs  alter
brain  chemistry.
However,  the  true
value of this exercise
lies  not  in  simply
finding  the  correct
responses,  but  in
g r a s p i n g  t h e
u n d e r l y i n g
n e u r o l o g i c a l
mechanisms  that
these answers reveal.

This  article  provides
a  comprehensive,
natural exploration of
the  concepts  behind
the  Mouse  Party
simulation.  Whether
you  are  a  student
looking for clarity, an
educator  seeking  to
enrich  your  lesson
plan,  or  a  curious
reader  interested  in
how  subs tances
affect the brain, this
guide  will  walk  you

t h r o u g h  e a c h
component  w i th
d e p t h  a n d
accessibility.  By  the
end, you will have a
solid  understanding
of  the  science  that
makes  the  Mouse
P a r t y  s u c h  a n
effective  teaching
tool.

What Exactly
Is the Mouse
Party
Simulation?

The  Mouse  Party
simulation presents a
simple  yet  powerful
scenario:  inside  a
c o n t r o l l e d
environment,  several
m i c e  a r e  s h o w n
e n g a g i n g  w i t h
different  drugs  of
abuse.  Each  mouse
exh ib i t s  un ique
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b e h a v i o r s  a n d
physical  responses,
w h i c h  d i r e c t l y
correspond  to  the
substance it has been
exposed  to.  As  the
user  observes  each
mouse ,  they  are
prompted  to  answer
a series of questions
a b o u t  w h i c h
neurotransmitters
are  being  affected,
w h e t h e r  t h o s e
neurotransmitters
are  increased  or
decreased,  and  how
the drug achieves its
effect.

Students  frequently
search  for  "Mouse
P a r t y  A n s w e r s "
because  the  activity
is  often  graded  or
used  as  a  formative
a s s e s s m e n t  i n
psychology,  biology,
and  health  science
courses.  However,

the  simulation  is
designed  to  teach
crit ical  thinking
a b o u t  d r u g
mechanisms  rather
t h a n  r o t e
memorization.  The
answers  are  no t
arbitrary;  they  are
grounded  in  well-
e s t a b l i s h e d
n e u r o s c i e n c e
research.

The Seven Mice
and Their
Substances

The standard Mouse
Party  simulation
features seven mice,
each  representing  a
different drug. These
include:

Heroin
Cocaine
Methampheta
mine
THC (the



active
component in
cannabis)
Alcohol
LSD
Nicotine

Each mouse behaves
differently,  and each
substance  interacts
with  the  brain  in  a
d i s t i n c t  w a y .
Understanding  these
interactions  is  the
key to answering the
questions  correctly
a n d ,  m o r e
i m p o r t a n t l y ,  t o
appreciating  how
drugs  can  produce
both their rewarding
effects  and  their
h a r m f u l
consequences.

How the

Mouse Party
Simulation
Works

When  you  open  the
simulation,  you  are
greeted  by  a  party
scene  where  each
mouse  is  in  its  own
designated area. You
can  click  on  each
mouse  to  zoom  in
a n d  o b s e r v e  i t s
behavior.  A text box
provides clues about
what  the  mouse  is
experiencing.  For
example,  a  mouse
under  the  influence
o f  h e r o i n  m i g h t
appear lethargic and
content ,  whi le  a
m o u s e  o n
methamphetamine
might be hyperactive
and unable to sit still.

After  observing  the
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m o u s e ,  y o u  a r e
presented  with  a
series  of  questions.
These  typically  ask
you  to  identify:

The primary1.
neurotransmit
ter(s) affected
by the drug.
Whether the2.
drug increases
or decreases
the activity of
that
neurotransmit
ter.
The specific3.
mechanism of
action (e.g.,
agonist,
antagonist,
reuptake
inhibitor,
etc.).

To  f ind  accurate
" M o u s e  P a r t y
Answers,"  you  need
t o  c o n n e c t  t h e

observed behavior to
t h e  u n d e r l y i n g
neurochemistry.  This
i s  where  a  so l i d
g r a s p  o f
neuro t ransmi t t e r
functions  becomes
essential.

Neurotrans
mitters: The
Language of
the Brain

Before diving into the
specific  answers  for
each  mouse,  i t  is
helpful to understand
t h e  k e y
neurotransmitters
involved.  The Mouse
Party  simulation
focuses  on  several
major players in the
b r a i n ' s
c o m m u n i c a t i o n
system.



Dopamine

Often  ca l led  the
" f e e l - g o o d "
neurotransmitter ,
dopamine  is  central
t o  r e w a r d ,
mot iva t ion ,  and
pleasure. Many drugs
of  abuse,  including
c o c a i n e  a n d
methamphetamine,
directly  increase
dopamine  levels  in
the  brain's  reward
pathways,  producing
intense  feelings  of
euphoria.

Serotonin

Serotonin  regulates
mood ,  appet i te ,
s l e e p ,  a n d
p e r c e p t i o n .
Hallucinogens  like
LSD primarily  affect
serotonin  receptors,
leading  to  altered
sensory  experiences.

GABA (Gamma-
Aminobutyric
Acid)

GABA  is  the  brain's
ma in  inh ib i t o ry
neurotransmitter.  It
slows  down  neural
activity,  promoting
r e l a x a t i o n  a n d
reducing  anxiety.
Alcohol  and  heroin
e n h a n c e  G A B A
a c t i v i t y ,  w h i c h
e x p l a i n s  t h e i r
sedative  effects.

Glutamate

Glutamate  is  the
primary  excitatory
neurotransmitter.  It
i s  i n v o l v e d  i n
learning,  memory,
a n d  s y n a p t i c
plasticity.  Alcohol
inhibits  glutamate
activity,  contributing
t o  c o g n i t i v e
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impa i rment  and
memory blackouts.

Acetylcholine

Acety lchol ine  is
involved  in  arousal,
a t t e n t i o n ,  a n d
memory.  Nicotine
m i m i c s  t h i s
neurotransmitter ,
which  is  why it  can
enhance  focus  and
alertness.

Anandamide

Anandamide  is  an
endocannabinoid,  a
naturally  occurring
substance  in  the
brain  that  binds  to
c a n n a b i n o i d
receptors.  THC,  the
p s y c h o a c t i v e
c o m p o n e n t  o f
cannabis,  mimics
anandamide  and
produces  its  effects
by  activating  these

receptors.

Detailed
Guide to
Mouse Party
Answers for
Each
Substance

Below is  a  thorough
breakdown  of  each
m o u s e  i n  t h e
simulation.  For  each
substance,  we  will
explore the observed
b e h a v i o r ,  t h e
neurotransmitters
i n v o l v e d ,  t h e
mechanism of action,
and the logic behind
the correct  answers.
This will help you not
only  complete  the
act iv i ty  but  a lso
retain the knowledge
l o n g  a f t e r  t h e
a s s i g n m e n t  i s



finished.

Heroin Mouse

Observed behavior:
The  heroin  mouse
a p p e a r s  c a l m ,
r e l a x e d ,  a n d
lethargic.  It  may  be
lying down or moving
very  slowly.  This
reflects  the  sedative
and  pain-relieving
properties of opioids.

P r i m a r y
neurotransmitter
affected:  Dopamine
and  GABA,  but  the
k e y  m e c h a n i s m
involves  endorphins.
Hero in  b inds  t o
opioid  receptors  in
the brain, which are
normally activated by
endorphins  ( the
b o d y ' s  n a t u r a l
painkillers).  This
binding  triggers  a
cascade  of  effects,

i n c l u d i n g  t h e
inhibition  of  GABA
neurons. When GABA
i s  i n h i b i t e d ,
dopamine  neurons
become more active,
leading  to  increased
dopamine release.

M e c h a n i s m  o f
action: Heroin is an
op io id  recep tor
agonist.  It  mimics
endorphins and binds
t o  m u - o p i o i d
receptors, leading to
pain relief,  sedation,
and euphoria.

M o u s e  P a r t y
Answers for heroin
often include:

Increases
dopamine
activity
(indirectly).
Binds to opioid
receptors.
Inhibits GABA,
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which
disinhibits
dopamine.

Cocaine Mouse

Observed behavior:
The cocaine mouse is
highly  energetic,
alert, and restless. It
moves  quickly  and
appears  agitated  or
overly  stimulated.

P r i m a r y
neurotransmitter
affected:  Dopamine.
Cocaine  also  affects
s e r o t o n i n  a n d
norepinephrine,  but
i t s  p r i m a r y
rewarding  effect
c o m e s  f r o m
dopamine.

M e c h a n i s m  o f
action:  Cocaine is a
dopamine  reuptake
inhibitor .  Under
normal  conditions,

dopamine is released
into the synapse and
then  recycled  back
into  the  presynaptic
n e u r o n  v i a
transporters. Cocaine
b l o c k s  t h e s e
d o p a m i n e
transporters, causing
d o p a m i n e  t o
accumulate  in  the
s y n a p s e .  T h i s
a m p l i f i e s  a n d
prolongs the signal.

M o u s e  P a r t y
A n s w e r s  f o r
c o c a i n e  o f t e n
include:

Increases
dopamine
activity.
Blocks
dopamine
reuptake.
Dopamine
remains in the
synapse longer.



Methamphetami
ne Mouse

Observed behavior:
Similar  to  cocaine
b u t  o f t e n  m o r e
e x t r e m e .  T h e
methamphetamine
mouse is hyperactive,
j i t tery ,  and  may
exhibit  repetitive
behaviors. It appears
intensely  focused on
its activity.

P r i m a r y
neurotransmitter
affected:  Dopamine,
wi th  s ign i f icant
e f f e c t s  o n
norepinephrine  as
well.

M e c h a n i s m  o f
a c t i o n :
Methamphetamine  is
a  dopamine  releaser
a n d  r e u p t a k e
inhibitor.  It  enters
the  presynapt i c

n e u r o n  v i a  t h e
d o p a m i n e
transpor ter  and
causes  dopamine
vesicles  to  release
their  contents  into
the  synapse.  It  also
blocks  reuptake,
leading to a massive
surge  of  dopamine.
T h i s  i s  w h y  t h e
e f f e c t s  o f
methamphetamine
are  more  prolonged
a n d  n e u r o t o x i c
compared to cocaine.

M o u s e  P a r t y
A n s w e r s  f o r
methamphetamine
often include:

Increases
dopamine
activity.
Causes
dopamine
release from
vesicles.
Also blocks
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reuptake to
some extent.

THC Mouse

Observed behavior:
T h e  T H C  m o u s e
appears  relaxed,
slightly  disoriented,
and  may  be  moving
slowly  or  seeming
distracted.  It  might
exh ib i t  a  lack  o f
coordination.

P r i m a r y
neurotransmitter/e
ndocannabino id
a f f e c t e d :
Anandamide.  THC
does  not  directly
affect  a  classical
neurotransmitter like
d o p a m i n e  o r
serotonin; instead, it
t a r g e t s  t h e
e n d o c a n n a b i n o i d
system.

M e c h a n i s m  o f

action:  THC  is  a
partial  agonist  at
c a n n a b i n o i d
receptors  (CB1  and
C B 2 ) .  I t  m i m i c s
anandamide ,  an
endocannabinoid that
naturally  binds  to
these  receptors.
Activation  of  CB1
receptors  in  the
brain  modulates
neuro t ransmi t t e r
release,  affecting
m o o d ,  m e m o r y ,
appetite,  and  pain
perception. THC also
indirectly  influences
dopamine  in  the
reward  pathway,
though  less  directly
t h a n  c o c a i n e  o r
heroin.

M o u s e  P a r t y
Answers  for  THC
often  include:

Binds to
cannabinoid



receptors
(CB1).
Mimics
anandamide.
Indirectly
affects
dopamine.

Alcohol Mouse

Observed behavior:
The  alcohol  mouse
a p p e a r s
u n c o o r d i n a t e d ,
drowsy, and sluggish.
It  may  stumble  or
h a v e  t r o u b l e
s t a n d i n g .  T h i s
r e f l e c t s  t h e
depressant effects of
alcohol on the central
nervous system.

P r i m a r y
neurotransmitters
affected:  GABA and
glutamate.  Alcohol
e n h a n c e s  G A B A
activity  and  inhibits
glutamate activity.

M e c h a n i s m  o f
action: Alcohol binds
to GABA-A receptors
and  enhances  the
e f f e c t  o f  G A B A ,
making  them  more
inhibitory.  It  also
b l o c k s  N M D A
glutamate  receptors,
reducing  excitatory
s i g n a l i n g .  T h e
c o m b i n a t i o n  o f
increased  inhibition
a n d  d e c r e a s e d
excitation  produces
sedation,  relaxation,
a n d  c o g n i t i v e
impairment.

M o u s e  P a r t y
Answers for alcohol
often include:

Increases GABA
activity
(enhances
inhibition).
Decreases
glutamate
activity
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(reduces
excitation).
Binds to GABA-
A receptors and
blocks NMDA
receptors.

LSD Mouse

Observed behavior:
T h e  L S D  m o u s e
appears  confused,
disoriented, and may
be  staring  at  things
or moving in unusual
patterns. It seems to
be  exper ienc ing
altered perception.

P r i m a r y
neurotransmitter
affected:  Serotonin.
LSD  i s  a  c l a s s i c
hallucinogen  that
primarily  affects  the
s e r o t o n i n  2 A
receptor (5-HT2A).

M e c h a n i s m  o f
action:  LSD  is  a

partial  agonist  at
serotonin  receptors,
particularly  5-HT2A.
I t  b inds  to  these
receptors  and  alters
neural activity in the
cortex  and  other
regions,  leading  to
sensory  distortions,
synesthesia,  and
a l tered  thought
processes.  Unlike
many  other  drugs,
L S D  d o e s  n o t
produce  a  strong
dopamine  surge  and
is  not  considered
highly  addictive.

M o u s e  P a r t y
Answers  for  LSD
often  include:

Affects
serotonin
activity.
Binds to 5-
HT2A
receptors.
Alters sensory



processing and
perception.

Nicotine Mouse

Observed behavior:
The  nicotine  mouse
a p p e a r s  a l e r t ,
focused,  and slightly
agitated. It may move
in  quick,  repetitive
p a t t e r n s .  T h i s
reflects the stimulant
p r o p e r t i e s  o f
nicotine.

P r i m a r y

neurotransmitter
a f f e c t e d :
A c e t y l c h o l i n e .
Nicot ine  mimics
acetylcholine  and
binds  to  nicotinic
a c e t y l c h o l i n e
receptors.

M e c h a n i s m  o f
action:  Nicotine  is
a n  a g o n i s t  a t
n i c o t i n i c
a c e t y l c h o l i n e
receptors.  When  it
binds,


