
The Game of Hormones and Enzymes
Welcome, dear reader, to the epic  Game of Hormones and Enzymes. In this saga, two mighty teams vie for
control over your body’s energy reserves: Team Fat Storage and Team Fat Release. It’s an endless tug-of-
war inside us, a strategic battle of biology. On one side, hormones and enzymes work to store fat for later –
on the other side, opposing forces scramble to release fat and burn it for fuel. Who wins? That depends on
the rules of the game (your habits and biology). Grab some popcorn (air-popped, of course), and let’s meet
the teams and learn the rules in a playful, enlightening romp through metabolism!

Meet the Teams: Fat Storage vs. Fat Release

In one corner,  we have  Team Fat Storage,  clad in anabolic armor and ever ready to sock away excess
energy. The team captain is  Insulin, a hormone released by your pancreas whenever you feast. Insulin’s
playbook is all about saving for a rainy day – it signals cells to absorb nutrients and build stores. How does
it do this? Insulin makes muscle and fat cells pull in glucose from the blood by opening special “gates” called
GLUT4 transporters . In muscle, that glucose can refuel or become glycogen, but in fat tissue it can be
converted into fat (triglycerides) for storage. Insulin also ramps up an enzyme named  LPL (lipoprotein
lipase), which sits on fat cell walls and grabs fat molecules (from your bloodstream) to stash them away .
With insulin calling the shots, calories get shuttled into storage like gold into a vault.

Crucially,  insulin is  a  master  at  shutting down any fat-burning rebellion. It  effectively  handcuffs Team Fat
Release’s key players. When insulin is high, it triggers processes that inhibit fat breakdown – for example,
insulin activates enzymes called phosphodiesterases that lower cAMP, a messenger molecule needed for
fat burning . With cAMP levels cut, the fat-burning enzyme  HSL (hormone-sensitive lipase) is put to
sleep,  and  lipolysis  (fat  breakdown)  grinds  to  a  halt .  In  short,  insulin  not  only  stores  energy,  it
simultaneously locks the pantry so no fat can sneak out. No wonder Team Fat Storage scores big after a
sugary meal!

And in the opposite corner, we have  Team Fat Release. This feisty crew rallies when energy is needed –
during exercise, fasting, or fight-or-flight situations. The star players here are the catecholamines, better
known as adrenaline (epinephrine) and noradrenaline. Think of these as the pep-talk hormones that yell
“We need energy, release the fat!” Catecholamines bind to receptors on fat cells and set off a cascade that
activates HSL, our main fat-splitting enzyme . HSL’s job is to cut stored triglycerides in fat cells into free
fatty acids and glycerol, which can then head into the blood as fuel . Another hormone on Team
Release is  Glucagon – secreted when blood sugar is low (like between meals or during fasting) – which
mostly tells the liver to release glucose but also nudges fat cells to liberate some fat. cAMP is the invaluable
second-in-command for Team Fat Release:  when catecholamines (or glucagon) give the signal,  cAMP is
produced inside fat cells, and it activates Protein Kinase A (PKA), which then phosphorylates (switches on)
HSL . It’s like a relay race: adrenaline hands the baton to cAMP, cAMP fires up PKA, and PKA lets HSL
storm the field and free the fatty acids. Team Fat Release scores when those fatty acids get burned for
energy by muscle or other tissues.

Now, before we dive deeper into strategy, let’s summarize the team rosters in a quick playbook:
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Team Fat Storage 🟡 Team Fat Release 

Coach/Captain: Insulin (signals “store that
energy!”)

Coach/Captain: Catecholamines (epinephrine &
norepinephrine shouting “burn energy now!”)

Key Players: GLUT4 (glucose uptake gate in
muscle/fat), LPL (pulls fat into fat cells),
enzymes making triglycerides

Key Players: HSL (cuts triglycerides, releasing fat),
cAMP (messenger that activates HSL), PKA (activator
enzyme), plus support from Growth Hormone, etc.

Tactics: Promote calorie storage as fat;
inhibit fat breakdown (insulin blocks cAMP/
HSL)

Tactics: Mobilize stored fat for use; stimulate lipolysis
(catecholamines increase cAMP/PKA → HSL)

Favored Conditions: Calorie surplus, high-
carb or high-insulin meals, frequent eating
(insulin almost always “on”)

Favored Conditions: Calorie deficit, exercise, fasting
or low-insulin periods, adrenaline rushes (like cold
exposure or caffeine)

Biggest Weakness: Can be overactive in
insulin-resistant state (too much storage);
can lead to excess fat gain if calories stay
high

Biggest Weakness: Easily shut down by insulin; if not
enough stimulus (sedentary life), team release stays
idle and fat stays put

As you can see, it’s a classic battle of push and pull. But no game is complete without understanding the
rules and strategies. Let’s look at how different conditions tilt the game toward one team or the other.

Rule #1: Calorie Surplus vs. Deficit – The Energy Scoreboard

Ultimately, the calorie balance – your energy intake vs. output – sets the stage for which team dominates.
Think of calories as points on the scoreboard. 

In a calorie surplus (eating more calories than you burn), Team Fat Storage gets a clear home-court
advantage. Excess energy has to go somewhere, and insulin is more than happy to help shuttle that
surplus into fat cells for later . In surplus, insulin tends to be chronically elevated (especially if the
surplus comes from carbs or  frequent  meals),  which means HSL and its  fat-releasing antics  are
mostly benched. The result: fat is stored consistently, and Team Storage runs up the score. Even if
Team Release tries a last-minute play (say, a little spontaneous activity), it’s usually not enough to
overcome the constant incoming calories. Over time, the fat stores build up like a winning streak for
Team Storage.

In a calorie deficit (burning more than you eat), the tide shifts in favor of Team Fat Release. With
less energy coming in, insulin spends more time on the sidelines (lower baseline insulin levels), and
thus  the  “fat  gate”  can  finally  crack  open.  Your  body,  sensing  an  energy  shortfall,  calls  in  the
catecholamines to mobilize fuel. HSL gets the green light (thanks to rising cAMP and PKA activity)
and starts slicing up triglycerides in fat cells into free fatty acids. Those freed fats travel to muscles
and other tissues to be burned for energy. In a deficit,  stored fat becomes fair game – Team Fat
Release scores point after point by supplying energy from your love handles and belly to keep you
running. The longer and more consistently you maintain a modest deficit, the more fat gets taken
out of storage to cover your needs.
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Now, you might be thinking: Is it really that simple? Just calories in vs calories out? Energy balance is indeed
the fundamental rule of the game – you generally can’t lose fat if you’re not in a deficit. But the players
(hormones and enzymes) determine how your body responds to that rule. Good hormone “teamwork” can
make fat loss easier and muscle preservation better, whereas bad teamwork (like insulin resistance or stress
hormones out of whack) can make things sluggish. So, calories set the stage, but hormones decide the play-
by-play.

“So it’s just about calories, right? Why worry about hormones at all?”

Ah, a great question from the audience!  Yes, a calorie deficit is necessary for fat loss – you must burn
more than you consume to force the body to dip into fat reserves. However, hormones influence where those
calories come from (fat vs muscle vs glycogen) and  how you feel during the process (hungry or satisfied,
energetic or sluggish). For example, a high-sugar diet might put you in a surplus easily and spike insulin,
driving  more  calories  into  fat  stores.  Conversely,  a  high-protein,  lower-carb  diet  might  keep  insulin
moderated and help you feel full, making a deficit easier to stick to. Calories are king, but hormones and
enzymes are the king’s advisors – they can make the kingdom run smoothly or cause some rebellions. In
our game analogy: calories decide the final score, but hormones influence the gameplay, momentum, and
which “points” are coming from fat vs other tissues.

With that cleared up, let’s explore some specific factors that influence this hormone game, starting with the
prime hormone itself – insulin – and its opposite condition, insulin resistance.

Insulin: MVP or Double-Agent? (Sensitivity vs. Resistance)

Insulin can be a bit of a double-edged sword. On one hand, it’s vital – it helps store nutrients after meals,
builds muscle by shuttling amino acids into cells, and generally is a peacekeeper preventing blood sugar
from running amok. That’s Insulin the MVP, doing what it should. On the other hand, if insulin’s signals are
ignored by cells (a condition known as  insulin resistance), the pancreas pumps out  even more insulin to
compensate, and this chronically high insulin becomes a double-agent that favors fat storage at all costs.

Let’s  break  it  down:  Insulin  Sensitivity means  your  cells  (especially  muscle  cells)  respond  to  insulin’s
“knock” very effectively. A small amount of insulin opens the GLUT4 glucose gates wide , letting sugar
into muscle cells to be burned or stored as glycogen. In this scenario, nutrients are efficiently partitioned:
your muscles happily soak up calories when needed (like after a workout), leaving less excess to spill into fat
storage. Insulin-sensitive individuals (often those who exercise regularly and maintain a healthy weight)
tend to handle carbs well and have lower baseline insulin levels. Fat release is not blocked 24/7 because
once a meal is processed, insulin retreats fairly quickly, allowing HSL and friends to get back on the field in
between meals. In our game terms, insulin sensitivity is like a well-coached team where the players (cells)
immediately execute the coach’s plan (insulin’s signal) efficiently – no extra screaming (insulin) required.

Now,  Insulin Resistance is when the players start tuning out the coach. The muscle cells,  typically the
biggest consumers of glucose, become hard-of-hearing to insulin’s instructions. This often happens due to
chronic  overnutrition,  excess fat  (especially  around organs),  and lack of  exercise.  When muscles ignore
insulin’s call, blood sugar stays higher, so the pancreas yells louder by releasing more insulin. Eventually, you
have a lot of insulin circulating but it’s not very effective at getting glucose into muscle. Unfortunately, fat
cells are still  listening (they’re actually more insulin-sensitive than muscle in this state),  so all  that extra
insulin  strongly pushes any available energy into fat storage. It’s like insulin becomes an overzealous
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coach who, frustrated with the lazy offense (muscles not pulling in glucose), instead hands the ball to the
defense (fat cells) every time. High insulin levels lock the doors on fat release (HSL is muted constantly),
and keep loading up the fat cells with more fuel. The result: fat accumulates even if the person isn’t eating a
crazy number of calories – often most of their  calories are just shunted into fat instead of being used
properly. This is why insulin resistance and obesity are closely linked in a vicious cycle.

The good news is, insulin resistance can be reversed or at least improved. The secret weapon? Improving
insulin sensitivity through lifestyle changes – essentially retraining the team to listen to the coach again.
Weight loss itself improves insulin sensitivity (losing even 5-10% of body weight helps) because there’s less
excess fat sending out interfering signals. Exercise is like a training camp for your cells: muscles that work
out become more insulin sensitive as they crave energy and increase their GLUT4 gates and mitochondria.
In fact, physically trained individuals typically have both high insulin sensitivity and a high capacity to burn
fat  – the best of both worlds for our game (we’ll talk more about trained vs untrained soon). Even a
single workout can make muscles more insulin-responsive for hours. Building muscle through resistance
training is especially effective – more muscle means a bigger “sink” to dispose of glucose and calories.

Diet matters too: diets rich in fiber, adequate protein, and whole foods help avoid huge insulin spikes and
keep average insulin levels lower. And interestingly, spacing your meals (or using intermittent fasting) can
improve insulin sensitivity,  because cells get a break from constant insulin exposure and become more
responsive when it does come around.

“If I’m insulin resistant, is there a way to fix it?”

Absolutely! Think of insulin resistance as your body’s players being out of shape and not following orders.
The game plan to reverse insulin resistance involves: - Exercise – especially muscle-building and cardio.
This is like a rigorous practice that makes cells responsive again. Even a single night of physical activity can
improve insulin action the next day, and long-term training dramatically increases insulin sensitivity . -
Lose  fat  (particularly  around  the  belly) –  fat  tissue,  especially  visceral  fat,  secretes  chemicals  that
promote insulin resistance. Trim that down with a sensible calorie deficit and your whole team (body) plays
better. -  Eat smarter carbs – fewer quick sugars, more high-fiber veggies and whole grains. This keeps
insulin spikes gentler and cells aren’t overwhelmed. You don’t have to cut carbs entirely, but focusing on
quality and quantity helps. -  Don’t graze constantly – if you’re eating every hour, insulin never truly goes
down. Having defined meals (and maybe an overnight fasting window of 12+ hours) allows insulin to ebb
and  fat  burning  hormones  to  flow  in  between.  -  Sleep  and  stress  management –  surprise,  being
chronically sleep-deprived or stressed can induce insulin resistance too (more on that soon). So recovery
and relaxation are also key plays.

By consistently following this game plan, many people can dramatically improve their insulin sensitivity – in
other words, calm down that overworked coach (insulin) so it doesn’t need to be yelling all day long. The
end result is a metabolism that partitions nutrients more to muscle and less to fat, and allows Team Fat
Release to actually get some game time.

Sleep: The Secret Play for Metabolic Victory

It might not be obvious, but sleep is like the secret practice session that keeps your metabolic players in
top form. When you skimp on sleep, it’s basically inviting Team Fat Storage to a cheat-night victory party.
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A lack of sleep (even just a few nights of it)  can induce a state of temporary insulin resistance. To put
numbers on it: one study found that after four nights of only ~4.5 hours of sleep, young healthy men’s
insulin sensitivity  dropped by 23% – a huge change in the wrong direction ! In practical terms, that
means their bodies required much more insulin to handle the same amount of blood sugar, creating a
perfect storm for fat storage (since high insulin was needed). Thankfully, catching up on sleep for a couple
nights largely reversed this effect in that study . But chronically missing sleep (like many of us do) means
walking around with hormonally induced fat-storing bias all the time.

Why does this happen? When you’re sleep deprived, the stress hormone cortisol tends to be higher and the
hunger hormone  ghrelin goes up while satiety hormone  leptin goes down. Translation: you’re hungrier
and crave high-calorie junk when tired,  and your body is  primed to  store those calories.  In fact,  sleep-
deprived people tend to eat more, especially sugary and fatty foods . (Ever noticed those late-night
munchies or how a bad night’s sleep makes you reach for donuts or an extra slice of pizza the next day?
That’s your hormones talking). Elevated cortisol from lack of sleep also pushes blood sugar up and insulin
along with it. It’s a bit like your players are exhausted and keep fumbling the ball – the opposing team (Fat
Storage) grabs every opportunity to score.

On the flip side,  good sleep is a fat-loss ally. Deep sleep is when your body releases  growth hormone,
which helps repair tissues  and has a fat-burning effect (growth hormone actually increases fat release at
night to provide fuel for repair).  Adequate sleep also keeps your insulin sensitivity high, so you handle
meals  better  during the day.  Think of  a  solid  7-9  hours  as  the recovery time where Team Fat  Release
regroups  and  refills  its  strategy,  and  Team Storage  takes  a  knee.  With  enough rest,  you’ll  have  lower
cravings,  better  workout  performance  (meaning  you  can  push  Team  Release  harder),  and  a  healthier
hormonal profile. 

Bottom line: If you want to tilt the game in favor of fat loss, prioritize sleep like an MVP recovery plan. It’s
hard to overstate – poor sleep can wreck fat loss efforts, while good sleep makes everything easier. So no,
it’s not just diet and exercise; lights out by a decent hour might be the fat-loss hack you were missing.

Exercise: Training Camp for Team Fat Release

If  we continue our sports analogy,  exercise is like recruiting and training star players for Team Fat
Release. When you work out, especially if you include some intensity, you directly call in the catecholamines
(adrenaline and noradrenaline) to ramp up fat breakdown for fuel . Muscles start burning through their
glycogen, and as that tank depletes, they increasingly pull fat from the bloodstream. To meet this demand,
fat cells get a loud signal: “Release the reserves, we’ve got a runner here!” During exercise, HSL enzyme
activity in adipose tissue jumps up thanks to the adrenaline-induced cAMP/PKA activation , and stored
fat flows out to keep you moving. You might even feel this as you exercise – the body heating up, maybe
even that distinctive smell of fatty acids (if you’ve ever noticed a subtle odor in a long workout – that can be
fat being oxidized!).

One of  the  coolest  things  is  that  exercise  not  only  uses  fat  during the  activity,  it  also  makes  lasting
changes that favor fat release. Regular training – both  cardio and  resistance training –  increases the
number of mitochondria in muscle (the little furnaces that burn fat), boosts muscle’s oxidative enzymes, and
enhances blood flow. Over time, your muscles become far better at using fat for fuel. To use game terms:
exercise  deepens  Team  Fat  Release’s  roster  and  skills  –  more  players  (muscle  tissue),  more  stamina
(mitochondria),  and better  coordination (blood flow and enzyme activity).  This  is  why athletes  or  even
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regular  exercisers  burn more fat  even at  rest  and can “get  away”  with a  higher calorie  intake without
gaining fat. In fact, physically trained people have a high reliance on fat oxidation during activity and high
insulin sensitivity to handle carbs .  They’ve basically  optimized both teams to work for them: use fat
readily when needed, and efficiently store nutrients in muscle when fed.

Wait, hold on about GLUT4 and muscles…

Good catch – let’s explain that key player. GLUT4 is like the gate or doorway for glucose into cells. Insulin is
famous for opening GLUT4 gates in muscle and fat cells , but guess what?  Exercise can open those
gates  too,  even without  insulin! When your  muscles  contract,  they  send an independent  signal  that
causes GLUT4 transporters to move to the cell surface and grab glucose from the blood . It’s as if during
exercise, muscle cells say, “We need fuel ASAP!” and they bypass the usual insulin “key” to unlock the door
themselves. This is great for a couple of reasons: it lowers blood sugar during and after exercise (often why
exercise is so good for diabetics), and it means after a workout, your muscles are super spongy for carbs –
any meal you eat post-exercise is more likely to replenish muscle glycogen rather than spill over into fat.
Muscle contractions basically make muscles more self-sufficient in fuel uptake . This effect can last
for hours after you finish sweating, which is one reason why exercising regularly makes you metabolically
flexible – your body can store carbs in muscles (good storage) instead of fat, and burn fat for fuel more
readily during the day. In our game analogy, exercise lets Team Fat Release and Team Storage collaborate
efficiently: post-exercise insulin (if it rises from a meal) is like a friendly coach that refills muscle energy
without sending much to fat, because muscle GLUT4 gates are wide open and crying for glucose.

Another huge benefit: resistance training (lifting weights or bodyweight training) signals your body to
keep and build muscle. This is crucial when losing fat, because in a calorie deficit the body might otherwise
decide to sacrifice some muscle along with fat (especially if you just diet without exercise). But when you
regularly challenge your muscles, you give them a reason to stick around. It’s the “use it or lose it” principle.
Strength training essentially says to your body, “Hey, we need these muscles for daily quests, don’t burn
them for fuel!” It shifts the game so that the calorie deficit pulls more from fat stores and less from muscle
tissue.  Combined with a high-protein diet,  strength training is  the proven formula to  lose fat without
losing muscle.

I want to lose fat, but not muscle. How do I do that?

This is one of the most common concerns, and rightfully so – nobody wants to become “skinny-fat” after
dieting or see their hard-earned muscle go to waste. The keys to  losing fat while preserving (or even
building) muscle are: -  Maintain a moderate calorie deficit,  not an extreme one. Aim for maybe 500
calories below maintenance per day, which yields ~1 pound of fat loss per week. If you slash calories too
hard (starvation diet style), your body may panic and strip muscle for quick energy or due to perceived
starvation stress. Research shows crash diets often cause more muscle loss . So slow and steady wins
here. - Eat plenty of protein – protein provides amino acids to repair and build muscle, and it also keeps
you full.  A common recommendation is about 0.8–1 gram of protein per pound of lean body mass (or
roughly 1.6–2.2 g per kg) per day when cutting. High protein intake has been consistently shown to reduce
muscle  loss  during  caloric  restriction.  -  Do resistance  training (lift  weights,  do  bodyweight  exercises,
resistance bands – whatever you prefer).  This is non-negotiable if  you want to keep muscle.  When you
challenge muscle fibers, you signal your body that they are needed. So even if overall weight is dropping, a
larger proportion will come from fat. Plus, newbie lifters can gain some muscle while losing fat (a win-win
called body recomposition). - Prioritize recovery – remember our section on sleep? Muscles need recovery
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to rebuild. Also, high stress without recovery (overtraining or no rest days) can elevate cortisol which might
hamper muscle retention and encourage fat storage. So get your Z’s and maybe incorporate some rest or
active  recovery  days.  -  Don’t  do  only  long  steady-state  cardio  without  any  resistance  training –
excessive cardio can sometimes increase muscle breakdown if  you’re not also doing resistance work or
eating enough protein. Cardio is great for health and burns calories, but balance it with muscle work. -
Monitor progress – use measurements or body composition tracking, not just scale weight. If the scale is
dropping but strength is maintained or improving and waist circumference is shrinking, you’re likely doing
fine. If you notice big strength losses or you feel like a limp noodle, you might need to tweak your nutrition
(more protein or slightly more calories).

By following these tips, you can play the game such that  Team Fat Release takes points from your fat
stores, while  Team Muscle stays in the game (or even grows). Many people are pleasantly surprised that
with proper training and diet,  they end up looking more toned at a similar  scale weight because they
retained or gained muscle and lost fat.

The cAMP Boost: Tiny Messenger, Big Impact

Time to zoom in on one of the biochemical MVPs we mentioned: cyclic AMP (cAMP). Despite its small size,
cAMP is basically the play-caller inside fat cells that determines whether HSL gets to go to work or not. If we
were to draw a quick diagram of how catecholamines activate HSL via cAMP, it’d look like this:

Adrenaline (hormone)  

   ↓ binds to  
β-adrenergic receptor (on fat cell)  

   ↓ activates  
G-protein (Gs subtype)  

   ↓ stimulates  
Adenylyl Cyclase (enzyme)  

   ↓ converts ATP to  
**cAMP** (the messenger!)  

   ↓ activates  
Protein Kinase A (PKA)  

   ↓ phosphorylates (activates)  
Hormone-Sensitive Lipase (HSL)  

   → HSL can now attack stored fat (triglycerides), releasing fatty acids!

phew! That might look like a lot, but the gist is:  no cAMP, no fat burning. It’s the permission slip for HSL.
When cAMP levels rise, it’s the cellular signal that “the gate is open, go go go!” PKA fires up and HSL (along
with another enzyme ATGL) begin liberating fat from the adipose tissue . You can think of cAMP as a
kind of “alarm signal” inside the fat cell – adrenaline triggers it like pulling a fire alarm, and cAMP sets off
the sprinklers (PKA) that then energize the firefighters (HSL) to douse the “fat stores” and break them down.

Now, insulin, the sneaky strategist of Team Storage, does everything to silence this alarm. As mentioned,
insulin activates phosphodiesterase enzymes (especially PDE3B) which literally  destroy cAMP molecules

. With cAMP gone, PKA goes idle and HSL is deactivated. It’s as if insulin cuts the wires of the alarm
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system so the fat cell never gets the message to release fat. This tug-of-war over cAMP is at the heart of fat
metabolism:  catecholamines push cAMP up (accelerating fat release) while  insulin pushes cAMP down
(halting fat release). Interestingly, caffeine and related compounds can prolong cAMP’s action by inhibiting
phosphodiesterases (the cAMP “destroyers”). That’s part of how caffeine has a fat-burning effect – more on
that soon!

“Camp? Like boot camp? What is cAMP exactly?”

Don’t  worry,  we’re  not  sending  your  fat  cells  camping  🏕.  cAMP stands  for  cyclic  Adenosine
Monophosphate, and it’s essentially a tiny molecule inside cells that transmits signals. When a hormone
like  adrenaline  docks  on  the  cell  surface,  it  can’t  directly  get  inside  the  cell  –  instead,  it  triggers  the
production of cAMP inside, which then carries the message to the cell’s internal machinery. In our context,
think of cAMP as the messenger bird that carries the note “Burn fat now!” from the cell membrane to the
enzyme crew inside the fat cell. Once the message is delivered (cAMP binds and activates PKA), cAMP’s job is
done and it’s broken down. So, no, not a boot camp for your fat (though that image is funny) – but rather
the critical messenger for lipolysis. If you increase cAMP in fat cells (through adrenaline, caffeine, or certain
supplements), you basically shout “FIRE!” in the fat cell and HSL rushes in to start breaking down fat.

Biochem  enthusiasts  love  cAMP  because  it’s  involved  in  so  many  processes  (it’s  a  common  second
messenger in cells). But for our game, just remember: Team Fat Release’s playbook relies on cAMP, and
Team Storage tries to tear that playbook apart whenever possible.

Alcohol: The Party Crasher in Fat Metabolism

Time to address the troublemaker of the metabolic world: Alcohol. Alcohol might seem unrelated to fat at
first – it’s not a carb, not a fat, not a protein, so what’s the deal? The deal is that alcohol is like a party
crasher that barges into our metabolic game and demands all the attention, thereby disrupting normal
play. 

When you drink alcohol, your body treats it almost like a VIP – but not in a good way, more like a high-
maintenance guest.  Because alcohol  (chemically,  ethanol)  is  toxic  in  high amounts and can’t  be stored
(there’s no “alcohol reservoir” in the body), your metabolism prioritizes getting rid of it above all else. This
means as soon as alcohol enters your system, your body says:  “Stop everything,  we need to burn this
alcohol off now.” Specifically, your liver shifts to metabolizing alcohol into acetate, which your tissues will
burn for energy before anything else . In simple terms, alcohol is burned first as fuel, and while it’s
being burned, your body essentially stops burning fat . Fat oxidation plummets because why tap into
fat stores when this weird toxin (providing 7 calories per gram) is flooding in? It’s like hitting a big “pause”
button on Team Fat Release.

“Can I still drink alcohol and lose fat? Do I have to give up my beloved beer/wine?”

Moderation is key. You don’t necessarily have to be a teetotaler to lose fat, but you do need to understand
what alcohol does: - It adds extra calories: Alcohol itself has calories (about 100-150 Cal in a glass of wine
or a shot of spirits, 150+ in a beer, more if it’s a sugary cocktail). These calories don’t fill you up or provide
nutrients – they’re often called “empty calories.” If you’re not accounting for them, they can easily put you
into a surplus. And since your body can’t store alcohol, those calories have to be burned off immediately,
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meaning other calories you ate get more likely stored as fat. (Your body says “let’s deal with this booze, and
we’ll stash these french fries in the fat cells for now, we’ll get back to them later… maybe.”) -  It halts fat
burning temporarily: As mentioned, while alcohol is in your system, your fat metabolism is put on hold

. One study noted a significant drop in lipid oxidation (fat burning) after alcohol intake . So even if
you’re in a calorie deficit, if you have alcohol in the mix, in those hours your body is not pulling from fat
stores; it’s busy with the alcohol. This doesn’t mean the moment you sip a cocktail you start gaining fat, but
it  means any dietary  fat  or  carbs  you ate  around that  time are  more likely  to  be stored because the
oxidation of those fuels is postponed until alcohol is cleared. -  It can loosen your resolve: Let’s face it,
alcohol lowers inhibitions and increases appetite for many. After a couple drinks, suddenly that late-night
pizza or greasy street food seems like an excellent idea. It’s not physiology, it’s psychology – but it counts.
Team Fat Storage just loves when you come home from the bar and raid the fridge. -  Hormonal effects:
Alcohol can also mess a bit with hormones – it can acutely lower testosterone (important for muscle) and
disturb sleep (which, as we saw, is important for metabolic health). It also can reduce leptin (the hormone
that signals fullness) and increase cortisol a bit. None of this is conducive to a fat-burning environment. -
Where fat is stored: Chronic heavy drinking is infamous for causing a “beer belly.” This is partly because
alcohol tends to promote visceral fat accumulation (fat around organs) when consumed in excess regularly.
It’s also highly correlated with poor food choices and overall surplus intake.

Now, in moderation, you can include some alcohol and still lose fat – plenty of people have done it. But you
have to budget for it in your calories (treat it like a dessert, essentially) and be mindful of the effects. For
example, if you plan to have a couple drinks Friday night, maybe you eat a bit lighter that day or do an extra
workout. Also, choosing lower-calorie drinks (like a vodka-soda or a light beer or a glass of dry wine) instead
of sugary cocktails or heavy craft beers can mitigate the calorie load. And try not to pair alcohol with a huge
fatty meal if you can – because remember, the fat from the meal will happily go to storage while your liver
deals with the booze.

In summary, alcohol is kind of playing for its own team. It’s not really Team Fat Storage or Release – it’s
more like a disruptive fan that pauses the game entirely. While that fan is on the field (i.e., while alcohol is
being metabolized), fat loss is largely on hold . Once the field is cleared (alcohol metabolized), the game
resumes. So enjoy responsibly, plan around it, and you can still achieve your goals – just know that if fat loss
has stalled and you’re drinking regularly, cutting back might be a quick win to get progress going again.

Trained vs. Untrained: A Tale of Two Metabolisms (and a Bit of
Caffeine)

Let’s talk about how fitness level changes the game. The body of a sedentary person and that of a trained
athlete play the “fat game” very differently. It’s almost as if a trained person’s Team Fat Release has better
equipment, more experience, and a deeper roster. Here are some differences:

Insulin Sensitivity: As noted earlier, trained individuals are typically more insulin sensitive . Their
muscles readily uptake glucose, which means less insulin needs to be released overall and nutrients
are efficiently used. Untrained or overweight individuals often have some degree of insulin
resistance – their muscles aren’t as eager to soak up glucose, so insulin yells louder (higher levels)
and fat storage is more likely. Improving fitness level moves you toward the insulin sensitive side,
helping tilt towards fat release in the long run.
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Fat Oxidation Capacity: A well-trained person (especially endurance trained) can burn fat at a
higher rate and for longer. Their muscles have more mitochondria and capillaries; they can use fatty
acids as fuel very effectively. In fact, physically trained people can derive a larger share of energy
from fat during exercise than untrained folks . Untrained individuals often rely more on
carbohydrates for fuel and might have a lower “fat max” (the highest rate of fat burning). The good
news: this can improve fairly quickly with training – as you get fitter, even your resting metabolism
shifts to use slightly more fat.
Metabolic Flexibility: Trained bodies are metabolically flexible – they can switch between burning
carbs and fat relatively easily, depending on what’s available. Untrained bodies can be more “stuck”;
for instance, some people have trouble mobilizing fat (they feel shaky and awful if they don’t eat
carbs frequently – a sign of not being metabolically flexible). As you train, you usually gain the ability
to tap into fat stores more readily without crashing.
Muscle as a calorie sink: More trained usually means more muscle (unless one is purely an
endurance athlete with similar muscle mass but highly conditioned). More muscle mass means a
higher resting metabolic rate and more storage capacity for glycogen. So if a trained person and an
untrained person both eat a big bowl of pasta, the trained person’s muscles might absorb a lot of it
to replenish glycogen, whereas the untrained person’s muscles might not demand as much, leaving
more to circulate (and potentially convert to fat). It’s like the trained person has a bigger garage to
park incoming carbs, so fewer cars end up parked on the street (fat storage).
Hormonal responses: Training can enhance the response of fat-mobilizing hormones. For example,
fit individuals might have a higher adrenaline surge during exercise or more receptors on fat cells,
though there’s also evidence that very well-trained athletes actually have a more restrained
catecholamine response at rest (their bodies are calm when not needed) but can ramp it up during
performance.

Now, let’s toss caffeine into the mix – our favorite psychoactive stimulant that many use as a pre-workout
or morning pick-me-up. Caffeine is known to boost the release of adrenaline, which, as we know, triggers
fat mobilization. It also helps preserve cAMP by inhibiting its breakdown. The net result is that caffeine can
indeed increase lipolysis  (fat  release)  and fat  oxidation  especially  during exercise.  But  here’s  a  fun twist:
caffeine’s  fat-burning boost  is  more pronounced in  untrained or  sedentary  folks  than in  trained
athletes . Why? Possibly because trained individuals’ bodies are already near-optimized for burning fat
during exercise; there’s less of a relative gain to be had. Meanwhile, an untrained person who normally
doesn’t  mobilize  much fat  can get  a  bigger  jolt  –  caffeine sort  of  compensates  for  their  lower natural
lipolysis by kicking adrenaline up a notch. One meta-analysis found that while caffeine reliably increases fat
oxidation during exercise for most, the effect size was larger in the untrained group than the trained .

That said, if the untrained person isn’t actually exercising, releasing fat into the bloodstream via caffeine
isn’t particularly useful – those fatty acids might just get re-stored if not used. So caffeine is not a magic
weight-loss  pill  on its  own (sorry!).  But  as  a  performance enhancer,  it  can help you go harder  in  your
workout (burning more calories) and shift you to use a bit more fat for fuel. Many endurance athletes use it
for its glycogen-sparing effect – by burning a bit more fat early on, they save some carbohydrate for later in
the event.

One caution: habitual caffeine users may develop tolerance. The first time you have coffee, you might feel
like a hyper fat-burning machine. Months later, that same cup does little. Cycling off caffeine occasionally or
reducing intake can bring back its potency when you do use it. Also, taking caffeine too late in the day can
impair sleep – which we’ve established is counterproductive for fat loss. So time it wisely (morning or early
afternoon). 
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Trained vs. Untrained Summary: Don’t be discouraged if you’re at the beginning of your fitness journey.
Initially, it might feel like your body is fighting you – you get tired quickly, you crave carbs, etc. But as you
stick with training, you’ll literally change your body’s biology: you’ll become more insulin sensitive, burn more
fat, have more energy reserves in muscle, and overall find it easier to stay lean. And yes, you might even
enjoy a strong coffee before a workout for an extra kick – just know that it’s an assist, not a game-changer
by itself. The real game-changer is the consistent training that turns you from an “untrained” state to a
“trained” one.

Bringing It All Together: How to Win the Fat Loss Game

We’ve covered a lot! It might seem like fat loss and metabolism is insanely complex – and at a molecular
level,  it  is  –  but  we  can  distill  our  epic  “Game  of  Hormones  and  Enzymes”  into  some  actionable,
straightforward strategies. Think of these as the  winning strategies where you, the coach of your own
body, guide both teams to achieve the goal: lose fat (and keep or build muscle). Here’s the highlight reel:

Maintain a smart calorie deficit: No deficit, no fat loss – that rule is unbreakable. But “smart”
means not overly aggressive. Aim for a moderate deficit so that Team Fat Release has a chance to
work steadily without your body panicking. This typically means losing ~0.5-1% of your body weight
per week. Track your food if needed or adjust portion sizes; ensure you’re in a slight negative
balance over time.
Keep insulin under control (without fearing it): You don’t need to cut out carbs completely (unless
you prefer to), but do avoid constant high-sugar intake or frequent snacking that keeps insulin
elevated all day. Embrace meal timing that gives you some low-insulin windows – for example, 3
balanced meals a day, or if you like, an 8-hour eating window and a 16-hour fast (aka 16:8
intermittent fasting). When you do eat carbs, pairing them with protein/fiber or having them after
exercise helps ensure they go to muscle, not fat. If you have a sweet tooth, consider saving treats for
around workout times or as part of a meal, rather than on their own.
Prioritize protein and resistance training: As we hammered in, this duo is your muscle-preserving,
fat-loss-accelerating secret. Protein keeps you full and feeds your muscles; lifting gives your body the
“build or keep muscle” signal. Together, they make sure most of the weight you lose is fat, not
muscle.
Use cardio and activity to your advantage: Cardio is great for burning calories and improving your
fat-burning engine. Mix in some moderate steady-state and some high-intensity work if you enjoy it.
Even daily activities like walking more (get those steps in!) can significantly increase your calorie
output and insulin sensitivity without stressing your recovery. Think of general movement as
keeping the body in a fat-utilizing mode regularly – a player that’s always quietly scoring small points
for Team Release.
Optimize sleep and manage stress: Treat sleep as non-negotiable when possible. 7-9 hours of
quality sleep will make hunger management, workout performance, and recovery so much better.
Managing stress (via meditation, relaxation, hobbies, or just perspective) will help keep cortisol in
check, which prevents stress-eating and excess fat storage around the belly.
Be mindful with alcohol: You don’t have to banish it (unless you want to), but limit it. Perhaps stick
to a couple of drinks a week, or only on social occasions, and avoid high-calorie mixers. Always
account for it in your calorie budget. And remember to hydrate – sometimes what we think is hunger
is just the aftermath of alcohol-induced dehydration or electrolyte imbalance.
Consider caffeine or other aids carefully: A coffee before exercise can boost performance and fat
oxidation. Green tea has a mild effect too (contains both caffeine and EGCG which may support fat
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metabolism a bit). Some people use supplements like yohimbine or others targeting fat burning –
those can have effects but also side effects; they’re beyond our scope here. The main point: a little
caffeine kick can be a helpful tool, especially if you’re not abusing it, but nothing replaces the basics
of diet, exercise, and sleep.
Stay consistent and patient: The body is adaptive. Sometimes it’s a stubborn opponent (plateaus
happen). But if you consistently apply these strategies, over time the balance shifts. Remember that 
fat loss is not linear – you might have weeks with big drops and weeks with none. Don’t panic; trust
the process and adjust if needed (like eating a bit less or moving more if things truly stall for a long
period).

In this grand game between Team Fat Storage and Team Fat Release, you are ultimately the referee and
coach. By understanding the roles of insulin, hormones like adrenaline and glucagon, enzymes like HSL and
GLUT4, and factors like sleep, exercise, and nutrition, you can manipulate the game in your favor. Rather
than viewing your body as an adversary, think of it as a team that you’re leading. When you treat it right –
give it proper training, rest, and strategy – it wants to burn fat and perform well. Fat is not something your
body hoards to spite you; it’s doing it for survival. Show your body that food is plentiful (no need to hoard
fat in starvation mode, so don’t crash diet), but also that excess isn’t needed (by creating a controlled deficit
and being active). Over time, your physiology will respond.

So, gear up and get in the game! With the knowledge from “The Game of Hormones and Enzymes,” you can
outsmart the metabolic twists and turns. May your HSL be ever phosphorylated, your insulin be temperate
and well-behaved, your cAMP be abundant when needed, and your fat cells cooperative in relinquishing
their treasure. In this game, consistency and knowledge win – and now you’ve got plenty of the latter. Go
forth and conquer, and make those hormones and enzymes work for you in the epic quest for fat loss (and
muscle gains)! 

Sources: The information in this post is backed by research on physiology and metabolism, including how
insulin promotes fat storage  and inhibits fat breakdown , how catecholamines and cAMP activate fat
release , the effects of sleep loss on insulin sensitivity  and eating behavior , the impact of
alcohol on halting fat burning , differences in trained vs untrained fat metabolism , and strategies to
lose fat without losing muscle mass , among others. 
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