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STORY AT-A-GLANCE

> New research shows that restoring glucose oxidation through the PDH enzyme — not

burning more fat — is the key driver of meaningful and sustainable fat loss

> Obese animals lost fat while preserving muscle once PDH activity was restored, revealing

a metabolic repair pathway that supports long-term weight control and higher energy

> Human muscle studies show that people with flexible fuel switching burn fat during
fasting and glucose after meals, while metabolically rigid muscle stays stuck and

promotes fat storage

> Fitness-focused interventions improve insulin sensitivity by strengthening mitochondrial

function and restoring proper timing between fat use and glucose handling

> You can repair this system by lowering dietary fat, increasing healthy carbohydrates,
supporting PDH with key nutrients, and using strategic movement to rebuild metabolic
flexibility

Obesity disrupts the way your body handles energy, and the consequences reach far
beyond stubborn weight gain. It's a metabolic state characterized by fatigue, rising blood
sugar, reduced muscle quality, and a steady shift toward storing rather than burning fuel.
Left unaddressed, obesity drives you toward diabetes, cardiovascular disease, chronic

inflammation, and a progressive decline in mitochondrial energy production.
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This isn't just about body size; it's about a deep mismatch between the fuels you eat and
the way your cells process them. What often gets overlooked is how your metabolism
decides which fuel to use at any moment. That single decision point influences your
energy, your hunger, your ability to build or preserve muscle, and whether your body
moves toward healing or further dysfunction.

When that system falters, you feel it in everyday ways — like crashing after meals,
needing caffeine to get through the afternoon, or gaining weight even when you restrict
calories. This brings you to a central question that reshapes how you think about
obesity: what if the real issue isn't burning more fat, but restoring the ability to use
glucose properly? That shift opens the door to a different understanding of metabolic

repair — one rooted in cellular energy, not calorie math.

Restoring Glucose Oxidation Drives Fat Loss

An analysis by bioenergetic researcher Georgi Dinkov unpacked the findings of a
master's thesis by Indiresh A. Mangra-Bala, which asked what happens to an obese body
when you turn glucose burning back on?' The work focused on pyruvate dehydrogenase
(PDH), the enzyme that decides whether glucose enters your mitochondria to be burned
for energy.

When PDH is shut down, your metabolism shifts into fat-storage mode. When PDH is
restored, the entire energy system behaves differently. To test this, the thesis used
dichloroacetate (DCA), a compound known for lifting the metabolic "brakes" that shut
down PDH. DCA removes the block that forces your body to run on the wrong fuel.
Dinkov emphasized this because it reveals something most people don't hear: fat loss

depends on whether glucose burning is restored, not on how hard you try to burn fat.

* Obese animals were used to mirror real metabolic dysfunction — Male and female
mice were fed a high-fat diet for 10 weeks until they developed obesity with the
same stubborn metabolic rigidity people experience in real life.



Treatment didn't begin until obesity was firmly in place, which makes the findings
far more relevant to anyone trying to fix a long-standing weight issue. Once PDH
was turned back on with DCA, the animals started losing weight in a way that

benefits long-term health: fat dropped, muscle stayed intact.

The intervention lasted four weeks after the animals were already obese, proving
that metabolic repair is still possible even when dysfunction is advanced. If you feel
like you've "gone too far" into weight gain or sluggish metabolism, this research

shows your energy system is still responsive and able to heal.

Fat loss increased without sacrificing muscle, and glucose tolerance improved —
Measurements showed that "most of that loss came from fat rather than from
muscle."”2 That detail is a big deal because muscle is your metabolic engine. Losing
it slows energy production and makes every future attempt at weight loss harder.
Protecting muscle while losing fat gives you better long-term control over hunger,
energy, and body composition.

Blood sugar spikes also dropped and returned to normal faster after treatment.
Better glucose tolerance means your body is actually using fuel instead of storing it.

You feel steadier, less foggy, and less prone to energy crashes after meals.

Simple nutrients support this process without using DCA — Vitamin B1,
magnesium, and niacinamide strengthen PDH with "few known risks even at very
high doses,' Dinkov notes. These nutrients raise the NAD*/NADH ratio, which
improves how well you burn glucose. This means there's a practical, accessible, and

nondrug way to support the same beneficial pathway.

Lowering dietary fat amplifies PDH activity — Fat intake directly influences the
Randle cycle — the mechanism showing how excess fat blocks glucose oxidation by
lowering the NAD*/NADH ratio. When your fat intake falls and your carbohydrate
intake rises appropriately, PDH reopens and your metabolism shifts toward higher
energy production and easier fat loss.
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Metabolic Flexibility Shapes How Your Muscles Decide What Fuel
to Burn

Once you understand how restoring PDH reopens your metabolic engine, the next
question becomes: why do some bodies switch fuels with ease while others stay locked
in stress mode? A study published in the Journal of Clinical Investigation explored why
some people effortlessly switch between burning fat and glucose while others stay

stuck in a sluggish metabolic pattern.?

Researchers examined muscle cells taken from human volunteers to determine how
these cells respond to glucose or fatty acids under controlled laboratory conditions. This
approach allowed them to isolate muscle behavior without interference from hormones,

digestion, or outside variables.

* Muscle cells behaved very differently based on the fitness and metabolic health of
the person they came from — Lean and aerobically fit adults had muscle cells that
increased fat burning during fasting states and smoothly shifted toward burning
glucose when insulin rose after a meal. In contrast, obese and sedentary individuals

showed a narrow, rigid pattern.

Their muscle cells did not shift effectively toward fat during fasting, and they did
not shift effectively toward glucose when insulin increased. This locked-in pattern

explains why some people gain fat even when they're doing everything "right.

» Healthy muscle adapts quickly, while metabolically inflexible muscle does not —
Muscle from fit individuals showed a high level of reliance on fat during fasting.
When insulin entered the picture, their muscles suppressed fat burning and
switched to glucose with ease.

Obese individuals had heavier dependence on glucose at the wrong time. Their
muscle cells also failed to increase glucose oxidation effectively when insulin was
present. This mismatch traps the body in a cycle where fat stays stored and glucose
lingers in the bloodstream.



* The presence of excess fatty acids disrupts fuel switching — Elevated fatty acids in
the blood block insulin's ability to stimulate glucose oxidation, creating a pattern
identical to what is seen in Type 2 diabetes. When muscles face chronically high
fatty acid exposure, they lose the ability to suppress fat burning when insulin rises,
and they lose the ability to burn glucose efficiently.

The body ends up in metabolic deadlock. This means dietary choices that increase
fatty acid load interfere directly with how your muscles manage energy.

« Even triglyceride storage inside muscle varies between individuals — Endurance-
trained athletes often have high levels of intramuscular triglycerides, yet they burn

through these stores efficiently thanks to superior mitochondrial capacity.

Their muscles treat fat as a high-quality reserve fuel. In contrast, sedentary
individuals accumulate fat inside muscle cells but use it poorly, which worsens
insulin resistance. This contrast helps you understand why two people with similar
muscle fat levels experience very different metabolic outcomes.

» Mitochondria are the central player behind fuel choice — The ability to switch
between fuels depends on how well mitochondria regulate specific enzymes that
serve as decision points for glucose and fat entry into energy pathways. When
mitochondrial function declines, these switches become sluggish. This means that

improving mitochondrial performance improves your metabolic flexibility.

People with metabolic syndrome also show lower oxidative enzyme activity in their
muscle tissue, but exercise training reverses this trend by strengthening
mitochondrial performance. This means your muscle doesn't just burn calories; it
learns. The more often you move, the more responsive your fuel systems become,
reinforcing a virtuous cycle that supports fat loss, stable energy, and metabolic
ease.

Enhanced Fat Use During Fasting Strengthens Metabolic Health
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Improved fat use during fasting might look, at first glance, like a return to the old "burn
fat to lose fat" message, but a study published in Diabetes showed something very
different.” Better insulin sensitivity only emerged after the body regained its ability to
pick the right fuel at the right moment. The rise in fasting fat oxidation reflected restored

flexibility, not a rule that you need to force fat burning.

This fits with the idea introduced earlier: real metabolic change begins when you repair
impaired glucose handling, not when you chase fat as your primary fuel. Before digging
deeper into the findings, it's important to address a common misunderstanding around
fasting and time-restricted eating (TRE). Many people assume that anything involving
fasting automatically strengthens metabolism.

But fasting changes how your body uses energy in ways that deserve careful attention.
Short fasting windows, like TRE, help some people feel lighter and more focused, but

longer fasts often trigger stress responses that shut down healthy glucose metabolism.

If you've ever noticed hair loss, fatigue, or irritability after adopting an aggressive fasting
routine, that's a sign your carbohydrate intake is too low to support stable energy. You
might think the fatigue means your body is "burning fat,' but often it means your
metabolism is under strain. If that's you, widening your eating window and ensuring your
carbohydrate intake is around 250 grams a day helps stabilize energy production.

And in cases of serious exhaustion or metabolic burnout, eating every four hours often
works better than fasting. Your body performs best when it has enough healthy
carbohydrates — fruit, white rice, cooked vegetables — to keep glucose oxidation open.

With that context, the findings from the Diabetes study become even more meaningful.

* The study tested whether improving fitness changes how your body uses fat —
Researchers examined how moderate physical activity combined with calorie
reduction influenced fat oxidation and insulin-stimulated glucose disposal in obese
adults. The goal was to see whether better use of fat during fasting improved
insulin sensitivity, which is the body's ability to move sugar out of the bloodstream

efficiently.
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By isolating both fasting metabolism and insulin-driven metabolism, the
researchers identified which changes mattered most for restoring healthier energy
balance. The group included 25 men and women with a BMI over 30, all of whom
completed 16 weeks of structured physical activity along with reduced calorie

intake.

After the intervention, the researchers measured glucose disposal during controlled
laboratory conditions to determine how well insulin worked in their muscle tissue.
Their findings revealed that these adults improved insulin sensitivity at a
meaningful level, and the strongest predictor of that improvement was better fat
oxidation during fasting.

Fat oxidation increased significantly as fithess improved — The researchers
reported a rise in fasting fat oxidation from 1.16 to 1.36 milligrams (mg) per minute
per kilogram of fat-free mass, which reflects a shift toward using stored fat more
efficiently when food intake is low. This shift meant that the proportion of total

energy coming from fat increased from 38% to 52% during fasting.

That improvement occurred alongside a 19% increase in VO2 max, a measure of
aerobic fitness. The connection between greater fitness and improved fat use
created a clear message: the more efficiently your muscles burn fat at the right

time, the more responsive they become to insulin.

Insulin sensitivity improved at an impressive rate — Glucose disposal increased
from 6.70 to 9.51 mg per minute per kilogram of fat-free mass, representing a 49%
improvement in how effectively insulin moved glucose into muscle cells. This
change did not occur because participants dramatically reduced fat stores alone;
instead, the shift in fat oxidation explained more than half of the improvement in
how their bodies handled glucose.

The study identified enhanced fasting fat oxidation as the single strongest
predictor, accounting for 52% of the variance in improved insulin sensitivity.

Restoring proper timing and flexibility in fat use is a direct path toward better blood



sugar control.

* Improved metabolism came from changes inside the muscle itself — Although the
study did not provide detailed molecular mechanisms, the pattern of results fits
with established physiology: improved aerobic capacity strengthens mitochondrial
function, allowing muscle cells to oxidize fat more efficiently during fasting and

store glycogen more effectively after meals.

Better mitochondrial performance during exercise also encourages healthier
glucose uptake, reinforcing insulin sensitivity. This creates a positive loop where

your body becomes better at switching between fuels throughout the day.

Over the 16-week period, repeated aerobic activity trained muscle tissue to prefer
fat during fasting and respond more effectively to insulin afterward. This gradual
retraining shows that steady, moderate movement carried out consistently leads to

metabolic repair without extreme restrictions or punishing exercise routines.

Restore Your Metabolism by Fixing How Your Cells Use Fuel

You deserve a path that works with your biology instead of against it and addresses the
root problem: your cells aren't using glucose efficiently. When glucose oxidation slows,

your metabolic rate drops, your fat storage rises, and your energy sinks.

The good news is that you have direct control over the signals that turn this system back
on. These steps give you a clear plan to support PDH activity, improve glucose oxidation,
and unlock steady, sustainable fat loss without the crash-or-burn approach that failed

you in the past.

1. Lower your dietary fat intake so your cells stop blocking glucose oxidation — If you
eat a high-fat diet, especially from seed oils, your system ends up stuck in the

Randle cycle, which restricts glucose from entering your energy pathways. By



lowering your fat intake and choosing healthy fat sources like tallow, ghee, and
grass fed butter, you free up PDH to work properly. This shift allows your body to
burn sugar cleanly, helping you lose fat without sacrificing muscle.

. Increase your carb intake to support mitochondrial energy production — If your gut
is compromised, start with fruit or white rice before moving into vegetables and
high-fiber grains. Carbs are protein-sparing and are required for mitochondrial
adenosine triphosphate (ATP) production, your body's energy currency.

Gradually increase your carbs until you reach a stable range that supports your
energy — usually around 250 grams per day for most adults. You will notice that
your body temperature rises, your mood improves, and your cravings weaken

because your cells are getting the fuel they need.

. Support PDH with nutrients that activate glucose oxidation — If you've struggled
with low energy or slow fat loss, you likely need support for the PDH complex.
Vitamin B1, magnesium, and niacinamide help restore PDH activity. Vitamin B1 acts
as a cofactor for PDH and inhibits pyruvate dehydrogenase kinase (PDK), which
itself inhibits PDH. Thus, B1 indirectly supports energy production by keeping PDH

active.

Niacinamide converts to NAD* in your body, thereby affecting the NAD* to NADH
ratio, which is key for metabolic processes. For magnesium, | recommend finding a
dose that works for you. Increase magnesium citrate until your stools loosen, then
back off slightly and switch to L-threonate, glycinate or malate. This combination

strengthens your ability to burn glucose efficiently.

. Use movement strategically to reinforce metabolic flexibility — If you're sedentary
or only doing high-intensity workouts, shift your strategy. Moderate movement,
especially walking and strength training, signals your muscle cells to improve their
glucose handling. Even 20 to 30 minutes of walking after meals helps your
mitochondria shift their fuel patterns and deepens the fat loss effect created by

better glucose oxidation.
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5. Strengthen your metabolic environment so PDH stays active and glucose oxidation
remains steady — If your metabolism feels sluggish or your energy dips throughout
the day, stabilize your environment in ways that directly support the PDH pathway.

A simple starting point is sunlight exposure, which boosts cellular energy
production and helps your body shift toward cleaner glucose use. Reduce seed oils
aggressively because excess linoleic acid (LA) interferes with normal mitochondrial
function and disrupts your fuel selection signals.

If you still feel stuck after correcting your diet, low-dose pharmaceutical-grade
methylene blue from a compounding pharmacy supports mitochondrial energy
transfer at just 5 mg once per day, for six days a week. It's essential to emphasize
that the appropriate and legal way to use methylene blue is through a prescription
from a qualified physician.

If you're contemplating the use of methylene blue for your health, | strongly
encourage you to consult with your doctor to determine if it's suitable for your
specific needs and circumstances. These steps strengthen the foundational
conditions your body needs to keep PDH active and your metabolism flexible,

making fat loss easier and more predictable.

FAQs About the 'Burn Fat to Lose Fat' Claim

Q: Why does this research challenge the idea that you need to burn fat to lose fat?

A: Because the studies showed that restoring glucose oxidation — not forcing fat
burning — is what drives meaningful fat loss. When PDH switches back on, your
metabolism stops storing fuel and starts using it, which leads to fat loss while

preserving muscle.

Q: What does PDH actually do, and why does it matter for my weight?
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A: PDH is the enzyme that decides whether glucose enters your mitochondria to be
burned for energy. When it's blocked, your metabolism shifts into fat-storage mode.
When it's restored, energy production rises, blood sugar control improves, and fat

loss becomes easier and more stable.

Q: How does lowering dietary fat help improve glucose metabolism?

A: Excess fat, especially LA from seed oils, disrupts the Randle cycle — the
mechanism that blocks glucose oxidation. Reducing fat intake frees up PDH to
function, helping your body use glucose more cleanly and increasing metabolic

energy.

Q: Why does improving metabolic flexibility matter?

A: Metabolic flexibility is your body's ability to shift between burning glucose and fat
at the right times. Studies showed that people who switch fuels easily have better

insulin sensitivity, steadier energy, and more control over body composition.

Q: What practical steps can | take to improve glucose oxidation and fat loss?

A: Lower dietary fat intake, increase healthy carbohydrates, support PDH with
nutrients like vitamin B1, magnesium, and niacinamide, incorporate regular walking
and strength training, and create a metabolic environment that supports
mitochondrial energy production. These steps restore the fuel-selection system that

makes sustainable fat loss possible.
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