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Gastric Emptying & The 'Second Brain': Ileal Brake &

Vagus Nerve Signaling

Operationalizing Gastrointestinal Motility and Nutrient Sequencing Under the Shared Agency
Framework - By Cat Clark

1. The Ileal Brake & Pharmacologic Gastric Delay (PMID: 17928588)

While central neurobiology governs hedonic food noise, the Enteric Nervous System (the "Second
Brain") governs somatic meal tolerance and gastrointestinal transit. Endogenous GLP-1, secreted by L-
cells in the distal ileum and colon, participates in the body's physiological lleal Brake reflex—a neuro-
endocrine feedback loop that slows proximal gastrointestinal motility when unabsorbed nutrients reach
the distal gut (Maljaars et al., Physiol Behav 2008; PMID: 18692080; Layer et al., PMID: 7729267).

When a patient initiates pharmacologic GLP-1 or GIP/GLP-1 receptor agonist therapy, vagal afferent and
pyloric motor pathways substantially amplify this delay in gastric emptying. Under the Shared Agency
Framework (SAF), delayed gastric emptying is managed as a shared clinical dashboard rather than
dismissed as an unmanageable side effect.

2. Vagal Mechanoreceptors, Tachyphylaxis & The Satiety-to-Defense Shift

o Gastric Mucosa & Pyloric Tone: GLP-1 receptors expressed on vagal nodose ganglion neurons and
gastric myenteric plexuses inhibit antral peristalsis and increase pyloric sphincter tone, retaining
chyme in the stomach longer.

e The Satiety-to-Defense Threshold: Mild-to-moderate gastric stretch activates vagal
mechanoreceptors that signal comfortable satiety to the brainstem nucleus tractus solitarius (NTS).
However, if meal volume or dietary fat density exceeds current gastric clearance capacity, excessive
distension shifts vagal signaling from Satiety to Defense—experienced clinically as nausea, early
fullness, gastroesophageal reflux, or sulfur eructation.

» Neural Adaptation (Tachyphylaxis): Clinical pharmacology studies demonstrate that the gastric-
emptying delay is most pronounced during initial dose induction and early dose escalations,
attenuating over time via receptor tachyphylaxis (Nauck et al., Diabetes 2011; PMID: 21430088),
whereas central hypothalamic appetite regulation persists long-term.

3. The SAF Second Brain Protocol: Sequencing & Titration Calibration

Vagal Signal Clinical Presentation Shared Agency Tactical Action

State

Therapeutic Early, comfortable fullness after Maintain current dose bracket; execute Protein-First
Satiety (Green small portions; zero nausea; meal sequencing (259 to 35g protein before

Zone) regular bowel transit (Bristol fiber/complex carbs).

Types 3 to 4).
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Vagal Signal Clinical Presentation Shared Agency Tactical Action
State

Vagal Defense Postprandial heaviness, mild Pause dose escalation; switch to low-fat, small-

Alert (Amber nausea, sulfur burps, or slowed volume liquid/hydrolyzed protein intakes; separate

Zone) bowel movements (Bristol Types fluids from solids by 30 minutes; audit hydration and
1to 2). magnesium citrate (with renal check).

Same-Day Red Persistent vomiting (>24h), Call prescriber the same day (or seek urgent

Flag (Red Zone) inability to keep fluids down, evaluation) to rule out acute pancreatitis, gallbladder
severe epigastric pain radiating disease, or severe ileus/dehydration.

to back, or obstipation.

4. Eliminating Plate-Completion Guilt & Empowering the Patient Sensor

o Sensation as Primary Clinical Data: Nausea is predominantly dose- and volume-related. Patients
use the 7-day SAF Second Brain Calibration Log to document whether nausea occurs fasting (often
dose-peak or dehydration related) or postprandially (meal volume or lipid-density related), giving the
prescriber actionable data for custom titration pacing.

» Strategic Liquid Nutrient Delivery: During the 24 to 48 hours post-injection when Cmax peaks,
utilizing clear whey isolate or low-viscosity protein smoothies preserves the 1.2 g/kg protein floor
without overloading delayed gastric clearance.

« Retiring Plate-Completion Conditioning: Stopping a meal at the first vagal satiety signal is a
therapeutic milestone, never a social failure.
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