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THE 2025 CLINICAL TRIAL THAT BROKE
THE ENERGY BALANCE

Based on the landmark findings by Preston et al, published in Cell Metabolism.
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The prevailing dogma
assumes metabolic equality.

For decades, global weight management has relied on the

Dominant Energy Balance Model. This paradigm asserts
a simple, mathematical certainty: weight change is
strictly governed by caloric quantity. If the caloric input
and macronutrient ratios are identical, the metabolic
outcome must be identical. Food quality is considered a
secondary variable to caloric math.
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 Isolating the processing variable.

Researchers at the University of Copenhagen constructed an airtight clinical trial to ask a single question:
If we completely neutralize the variables of caloric intake and macronutrient profiles, does the industrial

processing of food independently alter human biology?

| The Cohort

The Diets

Healthy young men (Aged 20-35). Highly controlled
baseline to eliminate metabolic disease variables.

ULTRA-PROCESSED

UNPROCESSED (UPF)

A

The Control Mechanism
Identical Identical Identical Identical
Calories Protein Carbohydrates Fats

Variables neutralized across both diets.




The Crossover Blueprint

A rigorous crossover design ensured each man acted as his own control, while the forced
caloric tiers (+0 vs. +500) eliminated voluntary overeating as a confounding variable.

The Caloric Split:
Half the cohort ate normal maintenance calories (+0)
Half the cohort forced into surplus (+500)
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‘The Fat Gain Paradox

Despite consuming the exact same number of calories and the exact same macronutrient ratios,
the men gained an average of 1 kilogram of fat mass during their 3 weeks on the
ultra-processed diet. The ‘Calories In, Calories Out’ mathematical model collapsed.
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If it wasn't the calories,
what caused the fat gain?
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With macronutrients and energy perfectly matched,
researchers looked beyond traditional nutrition and into
toxicology. The ultra-processed diet wasn't just delivering
food; it was delivering synthetic industrial compounds.
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The Plasticizer Surge

Blood analysis revealed a steep,
alarming surge in cxMINP in the
ultra-processed cohort. cxMINP is a
phthalate—a chemical plasticizer
used in industrial food packaging
and processing equipment. This
endocrine-disrupting chemical had
leached directly into the food supply.

Chemical ID: |
cxMINP

Classification:
Phthalate /

Unprocessed Diet

Ultra-Processed Diet
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/The Clinical Dossier

Chemical interference
at the source

Phthalates like cxMINP do not contain
calories, but they act as endocrine
disruptors. Once in the bloodstream,
they mimic or block natural hormonal
signals, effectively hijacking the
body's metabolic and reproductive
command centers.

" Hormonal

Production
Signal

Metabolic
Regulation
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A clinical threat to reproductive health.

The ultra-processed diet triggered clinically concerning drops in two vital hormones. Testosterone
levels sank, and Follicle-Stimulating Hormone (FSH)—a critical driver for sperm production and
quality—plummeted. In just 3 weeks, the diet degraded the fundamental markers of male fertility.
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How hormonal collapse drives fat storage.

The 1 kg fat gain was not caused by extra energy; it was caused by altered biological instructions.
Testosterone naturally inhibits lipogenesis and stimulates lipolysis. By suppressing testosterone, the ultra-
processed diet artificially forced the male body to hoard dietary fats rather than burn them.

Result:
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The Diagnostic Matrix

A 3-week metabolic divergence, driven entirely by food processing.

METRIC

Caloric & Macro Intake

UNPROCESSED
COHORT

|dentical

ULTRA-PROCESSED
COHORT

|dentical

Phthalate (cxMINP) Load

Baseline

Severely Elevated 2

Key Hormones (T & FSH)

Stable

Clinically Suppressed N

Fat Mass Change

Baseline

+ 1 Kilogram
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Redefining the mechanics of obesity

The Copenhagen trial proves we can no longer view food merely as fuel. Ultra-processed food is an active biological agent.
Processing introduces endocrine disruptors that alter human metabolism independently of caloric value.

The Old Energy Balance Model The New Endocrine Disruption Model

 Focus: Quantity. » Focus: Quality & Chemistry.
* Culprit: Calories. * Culprit: Processing and Toxins.
» Mechanism: Mathematical surplus. » Mechanism: Hormonal dysregulation.




THE BIOLOGICAL COST OF PROCESSING

“Our results prove that ultra-processed
foods harm our reproductive and metabolic

health, even if they're not eaten in excess...
The long-term implications are alarming
alarming and highlight the need to revise
nutritional guidelines to better protect
against chronic disease.”

— Professor Romain Barrés, Senior Author, University of Copenhagen
NNF Center for Basic Metabolic Research
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