" THE NUTRITIONAL BLUEPRINT FOR
THE MASTER ENDURANCE ATHLETE

BALANCING SARCOPENIA PREVENTION, EARDIDVASEULA*‘"
SAFETY, AND ONCOLOGICAL RISK OVER AGE 65 7

BASED ON CLINICAL STRATEGIES
BY PETER MEGDAL PHD
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TARGET DEMOGRAPHIC: AGE 65+

TARGET WEIGHT: 77.11 KG

F

=

= = = =

i



i
| =

|. THE THREAT OF SARCOPENIA | ok Il. THE LEUCINE TRIGGER

Muscle loss accelerates post-60; lifelong endurance Overcoming the geriatric resistance barrier

training alone cannot eliminate the physiological requires larger, precise per-meal doses of protein

reality of anabolic resistance. <kl (30-40 g) and leucine (3-4 g).
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lll. THE LONGEVITY PARADOX i IV. THE PLANT-FORWARD PROTOCOL

Mitigating the risks of high protein (macrophage A synthesized architecture combining targeted
signaling, oncology) through strategic timing, plant supplementation (pea protein + L-leucine),
dominance, and age-dependent mortality reversals. | micronutrient fortification, and resistance training.
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The Baseline Threat

Progressive loss of skeletal muscle
accelerates dramatically after age 60.

The Endurance Penalty

Intense endurance training elevates
skeletal-muscle amino-acid oxidation.
In glycogen-depleted states, baseline

requirements for structural repair proteins
QEEENED

The Athlete Reality

Lifelong training preserves function but
does not grant immunity to chronological
aging. Master athletes face blunted post-
exercise recovery kinetics requiring
precise nutritional intervention.




L[ THE CORE MECHANISM: ANABOLIC RESISTANCEJJ

~
THE DEFINITION:

A blunted skeletal-muscle
protein-synthetic (MPS)
response to hyperaminoacidemia
and physical exercise.

,’ THE DIMMER SWITCH
"| EFFECT:

mTORC1 Initiation
L
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In younger adults, 20g of protein
easily recruits mTORC1 at the

lysosomal membrane. Older muscle

is desensitized; it requires a much
higher intracellular leucine

concentration to flip the switch.
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' The Leucine Triggerj
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Master athletes require 3—4 g of leucine
per meal to maximize the anabolic
response and initiate myofibrillar repair.
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mMTORC1 Activation

Sub-threshold 20%

Meals lacking adequate P
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| .The Feeding Paradigm Spectrum

Sedentary RDA: Geriatric Longevity Target: Master Athlete Target:
0.8 g/kg/d (~61.7 g/d) 1.0-1.2 g/kg/d (~77-93 g/d) 1.5-1.6 g/kg/d (~116-123 g/d)
- Fails to trigger MPS. - Borderline for active populations. - Maximizes recovery & overrides resistance.
(- =1
The Math of Muscle (77.11 kg Athlete)

Target: 40 g protein per meal x 3 meals = 120 g/day
120 g+ 77.11 kg body weight = ~1.56 g/kg/d

Conclusion: Even distribution clears the 3g leucine threshold 3x daily
while perfectly matching the 1.6 g/kg/d athlete target.




The Master-Athlete Paradox:l

The Anabolic Need

Sarcopenia Prevention
(Growth)

Sarcopenia prevention
and post-workout repair
demand transient but high
spikes in mTORC1
activation and elevated
IGF-1.

; he Longevity Risk

Cardiometabolic Health
(Maintenance)

Chronic, unremitting

The Resolution Strategy

hyperactivation of these
same cellular-longevity
pathways is historically
linked to accelerated cellular
aging and tumorigenesis.

-

Differentiate between sustained chronic activation (harmful) and
transient post-exercise pulses (physiologically beneficial).




The Age-Dependent Mortality Reversal Timeline'

.
Ages 50-65 Age 65+ 1

Ages 50-65 (The Danger Zone) | Age 65+ (The Reversal)
High protein (=20% daily calories) associated with High protein intake becomes strongly associated
a 75% increase in all-cause mortality and 4x with reduced cancer and all-cause mortality.
Increase in cancer mortality. o [ ]
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Frailty, immune dysfunction, and sarcopenia eventually outweigh
the risks of moderate IGF-1 elevation. For a 65+ athlete,
higher protein is a highly protective strategy. 3




The Cancer Question: Initiation vs. Progression

Oncological Initiation (No Proof)

There is zero direct human evidence linking high
protein or leucine supplementation to de novo
mutations or the initiation of cancer in healthy hosts.

& Evidence is purely observational. i

" ~ Oncological Progression (Caution)

f_l_.
A ' lE A
o N [ - l'..' :,‘. _' : ﬁ
4 ~ 5
b - Y 41
> | N '. '\ _ LAT1/SLC7A5
A “% & TRANSPORTERS
k_ b

L]

Established malignancies depend on exogenous amino

acids (overexpressing LAT1 transporters) to fuel proliferation.
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F The Deprivation Pitfall P
S

evere leucine restriction fails therapeutically—it paradoxically
triggers Akt (protein kinase B) to bypass mTORC1 inhibition,
driving alternative tumor survival pathways. Clinical trials
prove leucine is safe and effective against cachexia.




The Signal Threshold |

Intakes above ~25 g per

meal acutely activate

monocyte/macrophage

- mTORCT1 in humans
(linked to murine

i_athemsclemsis].
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How Master Athletes
itigate the Risk: &

Exercise up-regulates muscle

G S l P .‘F::- - :‘H i ®
i circulating exposure to monocytes.

1. Physical-Activity Cuupling—]

9 transporter sensitivity: protein is rapidly
.~ cleared by muscle, limiting prolonged
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2. Plant-Based Kinetics

- ) - ‘} Slow-digesting plant proteins
P2 = elongate aminoacidemia, avoiding
| sharp spikes.
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3. Dietary Matrix

& 7, Plant-rich diets supply fiber and
A~ polyphenols that lower LDL and

X preserve endothelial nitric oxide.
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Renal and Genomic Safety Indicators
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Genofnic Safety (Transcriptomic Signals)

Renal Tolerability
Pre-existing CKD: High intake (especially animal-derived) A 12-week RCT using 6g leucine/day showed null functional outcomes
can worsen glomerular injury. but up-regulated genes linked to ATP production (GBA, MLYCD) and
Healthy Older Adults: Systematic reviews and major RCTs DNA repair (BRCC3).
(PREVIEW, SONIC) show absolutely no adverse effect of higher Verdict: Highly hypothesis-generating mechanism for cellular repair, but

protein on eGFR or creatinine clearance. 4 long-term RCTs (>2 years) are still needed to confirm durable erﬁcacy._b




'Bletary Architeqiu re:

_The Plant-to-Animal Ratio

The Epldemlologlcal Shield

The mortality risks historically linked to high-protein diets are deeply
B concentrated in diets dominated by processed and red meats.

| Cardiaprotective Synergy

a superior plant-to-animal ratio.

Replacing red meat and dairy with legumes, nuts, and lean poultry yields

Clinical Outcomes

- e —
Dose-response analyses demonstrate this specific matrix improves
endothelial function and sigll'u‘ijicﬁmtly lowers inflammatory markers
Ike hs-CRP.
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Pea vs. Whey Comparison Matrix

l Comparison Matrix - Per 100g Protein ey
e —
m P=a @ Whey
————— e
Leucine Content Pea ~8% Whey ~11.0%
Total Essential Amino Acids (EAAS) Pea ~21-30% Whey ~43%
Methionine (Sulfur AA) Pea Low (limiting) Whey Higher
. Arginine (NO Precursor) Pea Relatively High Whey Relatively Low
LDEestibility (PDCAAS) Pea J-—U_.EZ—OBQ Whe3:'__1.00 »
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The Methionine Caveat

While cancer cells show methionine dependence (Hoffman effect), relying on pea protein purely for methionine
restriction lacks human prevention data. Source choice should prioritize overall diet quality and tolerability.




£The Fortification Strategy J
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The Biological Gap

Pea protein is a highly practical
vegetarian alternative, but its
lower baseline leucine (~8%)
fails to reliably trip the geriatric
mTORC1 dimmer switch.
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The Solution

Controlled studies demonstrate
that fortifying plant protein
with isolated, free-form L-leucine

|

dramatically raises acute

mTORC1 activation.
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k Whey-Equivalent |
MPS Response
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The Result =
Adding just -3g of free L-leucine 5
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allows a plant-isolate meal to
stimulate acute myofibrillar
MPS to a level comparable to
high-quality whey.




The Miss-ing Link:
Mechanical Loading |

The Hard Truth

Protein is an adjunct to, not a substitute for,
a progressive training stimulus.
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[rThe Endurance Blindspot

' Endurance training alone cannot fully resolve
sarcopenia risk. A master cyclist or runner
who neglects resistance work forfeits a
massive share of the achievable benefit. /
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( r The Essential Synergy 1

Hyperaminoacidemia must be paired with
mechanical loading. Resistance training is a
co-equal intervention for preserving muscle
architecture in older adults.
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1. Total Energy Availability

Chronic low energy blunts recovery
and bone health. Adequate caloric
intake is the mandatory prerequisite
to protein optimization.

keal BALANEE: 7 PROTEIN UPTARE: L
NEGATIVE . SUBOPTIMAL | /
— =)
- -
|
1615 L F i 1
3. Vitamin D

Age raises the RDA. Adults over 70
require 20 mcg (800 IU)/day for
muscle function and bone integrity.
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2. Vitamin B12 & Iron
Food-bound B12 malabsorption
is common with age. Plant iron
requires ~1.8x higher intake. Monitor
ferritin and transferrin saturation.
B12 ABSORPTION: V' FERRITIN: L
IMPAIRED . LOW . /
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4. Long-Chain Omega-3s

ALA to EPA/DHA conversion is heavily
limited. Algal-oil supplementation is
critical for athletes avoiding fish to
ensure direct EPA/DHA supply.

ALA CONVERSION: : EFAIDMA SUFPLY:

LOW . INADEQUATE |
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The Master Protocol Timeline (77 kg Athlete Blueprint)

g |
‘ 08:00 | Breakfast
~40g Protein / ~3.5g Leucine

(Pea protein isolate + ~3g free

Objective: Initiates morning
MPS; slow-release amino pool.

L-leucine, oats, pumpkin seeds).

EEL L] T Ll

“ 13:00 | Lunch

~40g Protein / ~3.2g Leucine

(Tempeh, black beans, quinoa,
greens, olive oil).

Objective: Mid-day recovery;
delivers high fiber and
cardioprotective fats.

18:00 | Post-Workout Dinner

~42q Protein / ~3.8g Leucine

(~120g skinless chicken, lentils,
brown rice, broccoli).

Objective: Replenishes oxidized
amino acids; provides rapid EAA
delivery.
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Safety & Monitoring Checklist
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Renal Health
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2 I Cardiovascular Integrity J
Annual lipid panel (specifically ApoB), coronary-artery-calcium (CAC) scoring, and blood
pressure monitoring to track arterial health.
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Routine checks on Vitamin B12, Vitamin D, and ferritin/transferrin saturation for the
plant-forward athlete.
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Oncological Screening

Strict adherence to standard, age-appropriate screenings (prostate, colorectal,
general malignancy) for the B85 + demographic.
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[ Synthesis Statement

For the competitive master endurance athlete, a daily intake of 1.5-1.6 g/kg is
not a risk; it is a metabolic necessity.

‘ The Final Paradigm

By delivering this target across spaced, 40g plant-forward meals—fortified with
leucine and paired with mechanical loading—the aging athlete successfully
navigates the paradox. The protocol overrides anabolic resistance, preserves
functional muscle mass, and safely honors the pathways of long-term cellular
longevity.




