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Short Communication

Timed Acupuncture-Mediated Memory
Consolidation as a Strategy to Reset
Pathological Homeostatic Set-Points: A
Three-Step Hypothesis

Zicheng Caol

1. Longyan Hospital of Traditional Chinese Medicine, China

Chronic non-communicable diseases—including hypertension, type 2 diabetes, obesity, and chronic
pain syndromes—are characterized by pathological shifts in homeostatic set-points within the
hypothalamus and related neuroendocrine circuits. Current pharmacologic interventions transiently
normalize physiological parameters but fail to reverse the underlying set-point deviation, resulting in
relapse upon treatment withdrawal. We propose that homeostatic regulation shares fundamental
mechanisms with memory consolidation: a transiently achieved healthy physiological state, if
accompanied by appropriate neurochemical signals during a critical temporal window, can be
consolidated into a new long-term set-point. Acupuncture is uniquely positioned to provide such
signals through its capacity to release g-endorphin, endocannabinoids, oxytocin, and to modulate
hypothalamic-pituitary-adrenal (HPA) axis activity in a temporally precise manner. We outline a
three-step intervention strategy: (1) induce a comprehensive healthy physiological state via
pharmacological or behavioral means; (2) administer acupuncture at specific acupoints during a
circadian-defined memory consolidation window to release neuromodulatory factors that mark this
state for long-term storage; (3) deliver periodic maintenance acupuncture to reinforce the new set-
point until it becomes the system default. Specific testable predictions are provided. If validated, this
hypothesis transforms acupuncture from a symptom-modulation technique into a precision tool for

homeostatic reprogramming.
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1. Introduction

The pathophysiology of chronic metabolic and pain disorders involves more than peripheral organ
dysfunction. Converging evidence indicates that these conditions represent stable attractors in a multi-
level homeostatic control system centered on the hypothalamus. For example, obesity shows sustained
upregulation of the hypothalamic NPY/AgRP orexigenic pathway and downregulation of the POMC/CART
anorexigenic pathway despite caloric restriction ). similarly, chronic pain involves central sensitization
maintained by altered descending modulation from the periaqueductal gray and rostral ventromedial
medulla [2L. The existence of such disease attractors explains the phenomenon of “set-point inertia”: even
when external interventions temporarily normalize physiological parameters, the system spontaneously

returns to its pathological baseline upon intervention withdrawal.

Current therapies are effective at symptom control but not at reprogramming the underlying set-point.
Pharmacologic agents such as antihypertensives, hypoglycemics, and GLP-1 receptor agonists produce
robust acute effects, yet discontinuation almost invariably leads to relapse. Bariatric surgery achieves
lasting weight loss in some patients but is irreversible, costly, and carries surgical risk 31,

Recent advances in systems neuroscience suggest that homeostatic regulation shares computational
principles with memory consolidation. During sleep, hippocampal—cortical replay strengthens newly
encoded information [5*1; during reconsolidation, retrieved memories become labile and can be

updated Bl This raises a critical therapeutic question: can a transiently achieved healthy physiological

state be “remembered” by the homeostatic system as the new normal?

We propose that acupuncture can serve as the neuromodulatory “permission signal” to consolidate a
transient healthy state into a long-term homeostatic set-point. Acupuncture stimulates the release of

multiple neuromodulators—including p-endorphin, endocannabinoids, oxytocin, serotonin, and
dopamine—while modulating HPA axis activity and vagal tone [8l7l. These neurochemicals are known to
facilitate or gate synaptic plasticity and memory consolidation 81 Importantly, acupuncture effects
exhibit circadian sensitivity: stimulation at different times produces distinct hormonal responses 1.

This chronobiological property may allow targeting of specific consolidation windows.
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2. The Hypothesis

We propose that a transiently achieved healthy physiological state can be consolidated into a long-term

homeostatic set-point through a sequence of three interventions:

Step 1: Induction of a transient healthy state. A pharmacological, nutritional, or behavioral intervention
(e.g., GLP-1 agonist for weight loss, intensive antihypertensive therapy for blood pressure normalization,
or a controlled fasting protocol for metabolic reset) is applied to bring the organism into a full, healthy
physiological state. The state must be comprehensive: metabolic parameters, autonomic tone, and
neuroendocrine markers all within normal range. This state is inherently unstable; without further

intervention, the system will revert to its prior pathological set-point.

Step 2: Acupuncture-mediated consolidation during the critical temporal window. During the period
immediately following Step 1—corresponding to the consolidation window for homeostatic memory—
acupuncture is administered at acupoints selected to activate specific neuroendocrine pathways. Based
on the known circadian rhythm of cortisol secretion, glucocorticoid receptor sensitivity, and cholinergic
tone, we hypothesize that this window optimally occurs in the late evening (pre-sleep period) when the
HPA axis is at its nadir and sleep-dependent consolidation mechanisms can be engaged. The
acupuncture stimulus triggers release of p-endorphin (from the arcuate nucleus), endocannabinoids
(from peripheral and central sources), and oxytocin (from the paraventricular nucleus), which serve as
“permission signals” for long-term potentiation in hypothalamic circuits encoding the new homeostatic
set-point. Specifically, the coordinated release of these factors during a window of heightened synaptic
plasticity enables the conversion of transient physiological data into stable engrams within the

hypothalamus, amygdala, and autonomic brainstem nuclei.

Step 3: Maintenance reinforcement. Following initial consolidation, periodic acupuncture sessions are
administered at increasing intervals (e.g., daily for 1 week, then every other day for 2 weeks, then weekly)
to strengthen the newly encoded set-point. This period leverages the reconsolidation process: each
retrieval of the new homeostatic state during maintenance sessions recruits molecular machinery that
stabilizes the memory trace. After approximately 4-6 weeks, the new set-point becomes the system

default and no longer requires periodic reinforcement.
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3. Evidence Supporting The Hypothesis

3.1. Acupuncture releases neuromodulators that gate memory consolidation

Acupuncture at specific acupoints reliably increases plasma g-endorphin and enkephalin levels within
15-30 minutes (@), Electroacupuncture (EA) at 2 Hz preferentially stimulates p-endorphin release via the
arcuate nucleus—periaqueductal gray pathway, while 100 Hz EA targets dynorphin release via the spinal

(10

cord Acupuncture also elevates endocannabinoid levels—including anandamide and 2-

arachidonoylglycerol—in both plasma and brain tissue (), Oxytocin release from the paraventricular

nucleus following acupuncture has been demonstrated in rodent models of chronic pain 121

These neuromodulators are known regulators of synaptic plasticity and memory consolidation. p-
endorphin facilitates hippocampal long-term potentiation (LTP) via mu-opioid receptors LI,
Endocannabinoids mediate depolarization-induced suppression of inhibition (DSI) and can gate the
induction of LTP in the hippocampus and amygdala (4] Oxytocin modulates social memory
consolidation and enhances LTP in the central amygdala 2], The coordinated release of multiple

consolidation-promoting factors during acupuncture creates a neurochemical milieu permissive for

stable encoding of new homeostatic information.

3.2. Acupuncture modulates HPA axis and autonomic function in a temporally specific

manner

Multiple studies demonstrate that acupuncture normalizes HPA axis hyperactivity in chronic stress
models. A 2012 study demonstrated that acupuncture at HT7 (Shenmen) significantly decreased plasma
corticosterone levels in rats subjected to chronic CORT administration, and this normalization was
associated with restoration of spatial memory function and cholinergic neuron integrity in the
hippocampus 18 The study concluded that acupuncture “could influence secretion of CORT, thereby
normalizing behavioral and neurochemical response,” suggesting that acupuncture’s modulation of the
HPA axis is both temporally sensitive and functionally relevant to cognitive and homeostatic processes.
This normalization is time-dependent: the magnitude of HPA modulation varies with the circadian

phase of stimulation, with maximal effects observed during the light (rest) phase in rodents ol

In obesity models, EA at ST36 (Zusanli) restores vagal tone and reduces sympathetic dominance, as

measured by heart rate variability. A 2025 study published in Chinese Medicine demonstrated that the

geios.com doi.org/10.32388/WWCVV2


https://www.qeios.com/
https://doi.org/10.32388/WWCVV2

therapeutic benefits of EA in appetite suppression and obesity mitigation are mediated by selective
regulation of the “vagal-GLP-1-ARC” neural circuit, providing direct evidence for acupuncture-induced
remodeling of central metabolic regulatory pathways a7, Importantly, these autonomic effects persist
beyond the stimulation period, suggesting that the intervention induces a lasting change in the set-point

of autonomic regulation 181,

3.3. Acupuncture produces long-lasting effects consistent with set-point resetting

Clinical and animal studies report sustained therapeutic effects of acupuncture that outlast the treatment
period. In a meta-analysis of acupuncture for hypertension, 10-20 sessions produced blood pressure
reductions that persisted for 3-6 months after treatment discontinuation 12, A rat model of diet-induced
obesity showed that 4 weeks of EA was sufficient to produce weight loss and metabolic improvements
that lasted at least 8 weeks post-treatment 201, These observations are difficult to explain through acute

modulation alone and suggest a mechanism involving lasting reorganization of homeostatic set-points.

34. Precedents: memory reconsolidation mediated by acupuncture

The hypothesis that acupuncture can engage memory reconsolidation mechanisms is supported by a
recent proposal for treating PTSD. In a 2022 article published in Translational Psychiatry, the authors
proposed that “memory-directed acupuncture” can serve as a neuromodulatory treatment for PTSD by
inducing memory reconsolidation of traumatic memories, depotentiating maladaptive fear
responses 2. Their theoretical framework—which explicitly links acupuncture stimulation to the
molecular machinery of memory reconsolidation—provides a direct precedent for our proposal: if
acupuncture can destabilize and update pathological memory traces, it may also consolidate newly
established adaptive ones. We extend this logic from emotional memory to homeostatic memory,
proposing that the same reconsolidation mechanisms can be harnessed to stabilize a drug-induced

healthy physiological state.

4. Testable Predictions

We propose the following specific, falsifiable predictions:

Prediction 1 (time window specificity): Acupuncture administered within a 2-hour window before sleep
(the hypothesized consolidation period) will produce significantly greater set-point resetting than

acupuncture administered at other times. Measured as: (a) change in homeostatic parameter (e.g., fasting
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glucose, mean arterial pressure, body weight) from baseline at 8 weeks post-intervention; (b) percentage

of drug-free days after medication withdrawal.

Prediction 2 (acupoint specificity): Acupuncture at neuroendocrine-regulating acupoints (e.g., HT7,
ST36, CV4) will be superior to non-acupoint stimulation or sham acupuncture for set-point resetting,
whereas acupoints with primarily local analgesic effects (e.g., LI4, GB34) will show no advantage over

sham in this paradigm.

Prediction 3 (neuromodulator mediation): Pharmacologic blockade of the p-opioid receptor (e.g.,
naloxone) immediately before Step 2 acupuncture will abolish the set-point resetting effect, as measured

by the relapse rate.

Prediction 4 (biomarker signature): Successful set-point resetting will be associated with specific
changes in hypothalamic resting-state functional connectivity (fMRI), increased hippocampal-prefrontal
theta coherence (EEG during sleep), and elevated plasma oxytocin and B-endorphin during the

consolidation window:.

Prediction 5 (comparison to continuous intervention): A single optimized cycle of Step 1-3 (e.g., 2 weeks
of drug + 4 weeks of consolidation acupuncture) will produce comparable or superior long-term
outcomes compared to continuous drug therapy alone followed by abrupt cessation, in a randomized

controlled trial.

5. Discussion and Limitations

We have presented a hypothesis for transforming acupuncture into a set-point reprogramming tool by
co-opting the brain’s memory consolidation mechanisms. The hypothesis reconciles several previously
disconnected observations: the long-lasting effects of acupuncture, the circadian sensitivity of its
efficacy, the role of neuropeptides in both acupuncture and memory, and the phenomenon of relapse

upon drug withdrawal.

Potential limitations include: (1) The precise molecular mechanisms by which a physiological state is
encoded as a homeostatic memory remain undefined. (2) Individual differences in circadian phase,
glucocorticoid sensitivity, and opioid receptor polymorphisms may modify the consolidation window. (3)
The optimal protocol (acupoint selection, stimulation parameters, duration, and number of sessions)
requires empirical determination. (4) The hypothesis does not address whether the consolidated set-

point is stable under challenge (e.g., high-fat diet after obesity treatment). (5) This hypothesis is based on

geios.com doi.org/10.32388/WWCVV2


https://www.qeios.com/
https://doi.org/10.32388/WWCVV2

theoretical integration of existing findings; direct experimental evidence for the complete three-step

sequence is currently lacking.

Nevertheless, the hypothesis generates clear, testable predictions amenable to investigation in both
animal models and human clinical trials. If validated, this approach would represent a paradigm shift:
rather than treating chronic disease as a lifelong pharmacotherapy problem, clinicians could aim for a

time-limited intervention that resets the homeostatic system.

6. Conclusion

The convergence of acupuncture neuroscience, memory consolidation research, and homeostatic control
theory suggests a novel therapeutic strategy: use acupuncture as a temporally precise neuromodulatory
signal to consolidate a transiently achieved healthy state into a permanent homeostatic set-point. This

hypothesis is supported by existing evidence and generates specific predictions for empirical testing.
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