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Abstract

Qigong is a traditional Chinese mind-body practice that
integrates slow movement (dong gong), static postures
(jing gong), regulated breathing, and focused mental
concentration. Its highest and most inward dimension—
Neidan, or internal alchemy—progressively reduces and
ultimately eliminates external movement, directing the
practitioner's attention inward toward the dantian
energy centres, the microcosmic orbit, and specific
acupoints, while breathing is deliberately slowed to an
extreme degree or briefly suspended. This paper
integrates two complementary sources: the first, a
medical analysis of Qigong and Neidan weighted toward
clinical evidence and disease-specific mechanisms; the
second, a scholarly review weighted toward cellular-
molecular mechanisms and anti-ageing biology, built
upon a backbone of peer-reviewed literature.

Taken together, the available evidence supports a
coherent multi-scale model in which Qigong movement
and Neidan breath—intention work activate overlapping
but distinct signalling cascades that converge upon the
mast cell at the acupoint as a core cellular transducer. At
the clinical level, randomized controlled trials and meta-
analyses show that Qigong significantly lowers perceived
stress and anxiety, modulates immune and
inflammatory biomarkers, improves sleep and quality of
life, and produces measurable benefits across conditions
such as hypertension, type 2 diabetes, and chronic pain.
At the mechanistic level, slow movement drives Ca?*-
dependent degranulation and ATP release in acupoint
mast cells via fascial mechanotransduction and Piezo1/2
channels, modulating the autonomic nervous system
(raising vagal tone and heart rate variability), the HPA
axis (lowering cortisol), and the immune system
(reducing pro-inflammatory cytokines and NF-kB
signalling). Neidan-specific breath retention, via brief
hypoxia, stabilizes HIF-1a, triggers a trophic activation of
mast cells, and engages a longevity programme along
the HIF-1a->Sirtuin-1 axis—up-regulating telomerase,
reducing oxidative stress, attenuating the senescence-
associated secretory phenotype (SASP), and protecting
endothelial cells. On this basis, the paper proposes a
unified framework in which biological ageing is slowed at
genomic, neuroendocrine, immune, and tissue levels,
illustrated with sciatica and eczema as worked clinical
examples.

Keywords: Qigong, Neidan, dantian, acupoints,
meridians, mast cells, mechanotransduction, the
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Ca?*/ATP axis, HIF-1a, breath retention, Sirtuin-1, vagal 1~ PEEMLZIES] « HPA BH - OB K EEES « BRI
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On citation style: Bracketed numbers (e.g. [1]) denote the principal peer-reviewed references, listed in full
at the end of the paper; several additional meta-analyses and clinical trials cited in the text are identified
directly by their study size and effect size so that readers may verify them.
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Part |

Introduction and Theoretical Foundations FE—Ef #Ewm MR

1. Introduction

The relationship between Qigong practice and health
has been recognized in Chinese civilization for at least
two and a half millennia. Qigong—literally "the
cultivation of vital energy" —encompasses a family of
methods characterized by slow, conscious flowing
movements, static standing or seated postures, and
breath regulation coordinated with mental
concentration. Neidan represents the highest and most
inward dimension of this tradition: external movement
is progressively reduced and ultimately eliminated, the
practitioner's full attention is directed inward toward
the dantian energy centres, the microcosmic orbit, and
specific acupoints, while breathing is deliberately slowed
to an extreme depth or stopped entirely. Traditional
Chinese medicine (TCM) holds that both Qigong and
Neidan cultivate and circulate "qgi" through a network of
meridians, with particular emphasis on the three
dantian—the lower (below the navel), middle (at the
heart), and upper (between the brows)—which serve
respectively as reservoirs of jing (essence), gi (energy),
and shen (spirit).

Contemporary biomedical research has now produced
extensive evidence that these practices generate
measurable physiological changes: altered electrical
conductance along the meridians, autonomic nervous
system regulation, shifts in immune-cell populations,
reduced pro-inflammatory cytokines, up-regulated
telomerase activity, lowered oxidative-stress
biomarkers—and the precise modulation of mast-cell
behaviour at acupoints. These findings are not merely
correlational; controlled trials, randomized controlled
trials, and mechanistic studies have begun to map the
specific pathways responsible, making it possible to
chart the ancient practices of Qigong and Neidan onto a
coherent cellular and molecular framework.

At the core of this framework is the mast cell. Since Song
Yong-kui first proposed in 1977 that the high density of
mast cells at acupoints is not incidental but functionally
significant [18], a growing body of research has
established the mast cell as a principal mediator of
acupoint signalling—responding both to the mechanical
forces of Qigong movement and to the hypoxic,
autonomic, and interoceptive signals specifically
generated by Neidan breath retention and dantian
intention. The mast cell thus emerges as a cellular
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"Rosetta Stone": translating the diverse inputs from the
physical, autonomic, and intentional dimensions of
practice into a unified language of tissue signalling,
immune modulation, and anti-ageing molecular
cascades. This paper first establishes the theoretical and
anatomical foundations (Part I), then sequentially
develops the cellular-molecular mechanisms (Part ll), the
systemic physiological effects (Part lll), the anti-ageing
molecular mechanisms (Part 1V), the clinical evidence
and disease applications (Part V), and finally an
integrated model and outlook (Part VI).

2. Theoretical Foundations of Qigong and Neidan in Traditional Chinese Medicine

ARG FR P EIE R AR

Qigong is rooted in the fundamental principles of TCM,
which regards health as a state of harmonious flow and
balance of the body's vital energy. Its key theoretical
pillars include:

e Qi (vital energy): the basic life force flowing
through the network of meridians throughout
the body. Health depends on the unobstructed
flow of qi; disease arises from its blockage,
deficiency, or imbalance.

® Yin-Yang philosophy: all things can be
understood as complementary opposites that
must be balanced for optimal function. Qigong
movements aim to harmonize the body's yin
(passive, cooling, contracting) and yang (active,
warming, expanding) qualities.

® Meridian theory: the meridians are invisible
channels through which qi travels, each
corresponding to a specific internal organ;
Qigong seeks to stimulate and regulate these
channels.

* The Three Regulations: traditional Qigong theory
organizes practice around three interwoven
components—regulating the body (correct
posture and movement), regulating the breath
(deep, slow, abdominal breathing), and
regulating the mind (meditative focus,
visualization, and intention).

Neidan further centres on the three dantian: the lower
stores jing, the middle stores gi, and the upper stores
shen. As discussed below, these three energy centres
correspond anatomically to richly innervated
connective-tissue regions with unusually high mast-cell
density, allowing the ancient vocabulary of "cultivating
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the dantian" to acquire a cellular-level empirical EARERESESRYE - BAREBIER S ES
correlate. Modern science offers potential biological .

B 7e =
interpretations of these traditional concepts: the EUSHR L (BTER TR | ERiR TP IR A S
mechanical stimuli generated by controlled breathing BEEANEMRBESERENREE - RIEBREERE
ar?d postural stretch cr-eate p-ressur-e-gradie-znts that ARG (VMBI TEEEE ) &
stimulate the lymphatic and interstitial-fluid systems
(which may correspond to the meridian network s —E T EREYT ( BReKE ) EYKE
described in TCM); Qigong has also been described as a L, BASSHSBRENEERE B EE
form of "traditional vegetative (autonomic) biofeedback .
therapy," conditioning positive physiological responses ELEENESEI ST
through the repeated linkage of intention and bodily
state.
3. Acupoints and Meridians: Anatomical and Bioelectrical Basis 3. JUIBAAR AR - ARTIER B4
EER
3.1 Structural Specificity of Acupoints 3.1 RIS B TR

The physiological significance of acupoints rests on their AR E SRR AGNEEER Y

structural difference from surrounding tissue. | oAmERy e ERREE . A REREE
Histological and imaging studies confirm that acupoints FARE=S R Zeag B SV T SRS S

consistently show a higher density of connective-tissue B AR AR - R ME R R AR
condensation, neurovascular bundles, and free nerve e A .

, . , EFBEMBEBREHNIENNERBRER FMIE
endings; electron microscopy reveals aggregations of
mast cells in perivascular and subdermal locations at BRI IREE - TN R AR A AR 8 Al A A AT PR R RO
classical acupoints. The gap junctions between PSR TEATE  AGEREESEE - BER

connective-tissue fibroblasts at acupoints are denser,

forming a low-impedance electrically-coupled network. MRI B3 58l R A A AT AR IR R B IR 2 P
Ultrasound and MRI studies have identified fascial H - BRKEAGE/DES S EEEMBEYE S
cleavag-e planes corresp-or?dmg to me-rldlan traj-ectorles, bt 45 4 ST 4

suggesting that the meridian system is at least in part a

network of connective-tissue planes propagating

mechanical and bioelectrical signals.

3.2 Meridian Conductance 3.2 IBERFER

The higher electrical conductance of meridian acupoints RN EEEENRSEER . K TSR
relative to surrounding skin reflects a higher water N o - o L
content within the connective-tissue condensation, BARPESIKISE - ESHERER - DML
more abundant gap junctions, and ion channels on the KA EE AR EEmNEEFIBIE - Lin A

surfaces of mast cells and keratinocytes. Lin et al. (2018 sme  E8- I
Y (R018) (2018 ) BE - BRAVRBEEES T+

demonstrated that a single session of Qigong

significantly increased conductance in twelve of the LR P+ T IRNEEER - WEKIERK—KE
fourteen classical meridians while simultaneously THLIRIEERE [1] - EEEEHTSMEEEER
improving sympathetic—vagal balance and reducing N e .
anxiety [1]. This provides direct evidence that Qigong REBPANTRNUREETHELEWER - EFL
movement can produce measurable changes at BEHE - HYEBEMRLL  ERBENEBEENSERE
acupoints within a single session. Notably, conductance - e = .

; BE—— )P 5 4 ARAE A4S
changes are more durable and pronounced in fEERARERE RAZEAHEEBRELR
experienced practitioners than in novices—suggesting BESMLES TRANGEEE  SHERIAAUR
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that years of dantian-focused practice produce a lasting
structural remodelling of the meridians' electrical
properties, consistent with the mast-cell density changes
and connective-tissue reorganization that accompany
long-term acupoint stimulation.

3.3 The Primo Vascular System

The primo vascular system (PVS)—a network of fine
ducts distinct from blood and lymphatic vessels—has
been proposed as the physical correlate of the meridian
network, potentially serving as a conduit for liquid
signalling molecules along meridian trajectories [2]. In
the context of Neidan practice, the sustained intra-
abdominal and intra-thoracic pressure changes
produced by breath retention and lower-abdominal
contraction may stimulate circulation within this system,
helping to distribute mast-cell-derived mediators—nerve
growth factor (NGF), vascular endothelial growth factor
(VEGF), histamine, and serotonin (5-HT)—along the
microcosmic-orbit pathway.
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Partll Cellular and Molecular Mechanisms ETE ApeER T

4. Mast Cells at the Acupoint: The Core Signal Transducer 4, RAIERYBE KAHBE « M5k EE
g3

4.1 Song's 1977 Hypothesis and Subsequent Validation 4.1 RKE 1977 FRIBRREIE ERE

Song Yong-kui's (1977) key contribution was systematic SRoKZE (1977 5 ) WEARS BTN AA AR LE
histochemical proof that the density of mast cells at 09 - BEEASARLS | ST A A
classical acupoints is significantly higher than in - LSS = MBS
surrounding tissue [18]. Song proposed that this non- BEES (18] - RERWY - EEIFEE S HEBINEE
random dIStrIbl.Jtlon is func.tlonally. significant—that BB A L e RS T IR BB R B
mast cells, by virtue of their capacity to degranulate

under mechanical stimulation and to release potent KENRMMEEEAMOEUENTENREY - IS
vasoactive and neuroactive mediators, can serve as ARpREEHASE | BTV EMN YRR AR T SY5E | T
cellular transducers linking the physical inputs at

acupoints to the systemic responses attributed to "qi BRNRRIERE - E—BBLRZBIBRELE
activation." This prescient hypothesis has been broadly H+EEBE TEZES - PlumEA (2024 F ) B

validated in the decades since. Plum et al. (2024) further

\

, e " IE R AN E M AU R AL - RRIRERBER
characterized the mast cell as a "signal transducer

positioned at the interface of tissue state, immune state, HRXFREN TERERES ) 11]——Ilt—EHiEEE

and the nervous system [11]—a characterization that AREESIERS D IEE -
applies precisely to its acupoint role in Qigong and a
Neidan.

4.2 Mechanotransduction and Mediator Release at the Acupoint 42 UIEMNHEBEENEEN

When Qigong movement applies sustained, low- ERNEEH MU L AN EFABENFEN BRI
amplitude deformation to the connective tissue o e a0k

overlying an acupoint, mechanosensitive receptors are PR - HESUR SEARHORR - AEAHRRE LAY Piezol
activated. Piezol and Piezo2 ion channels on mast cells B piezo2 BE FIBENEEEEERNISE AR ; B

mediate calcium influx in response to membrane

IEEXER ca* ERBREN R BMIL T EZEN

and the release of the following principal mediators: B

stretch; the resulting Ca?* signal drives degranulation

Mediator released by mast cells Principal action

FERMMERNNTE FEFR

Activates PAR-2 on C-fibres, producing the afferent "deqi" signal and
deep sensation

b CHiE LRI PAR2 - EXEBAY "BR. BRERERSE

Tryptase
FBRE AR ( Tryptase )

Dilates local microvessels via H1 receptors; activates unmyelinated
afferents

A& H1 ZEERSREEMINE ; BUEREBBHEEA MK

Histamine
# 4N ( Histamine )

Serotonin (5-HT) Activates 5-HT3 receptors on nociceptive fibres

MEZR (5-HT) BB EREBHME A 5-HT3 258

Nerve growth factor (NGF) Promotes the growth and maintenance of nerve fibres at the acupoint
1AL REF (NGF) TRHEAL R A 4 A R B TS
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Vascular endothelial growth factor (VEGF)

Promotes local angiogenesis and tissue repair

MEARERRAF (VEGF) RESBMEFRERABIEE

Prostaglandin E2 / D2 (PGE2 / PGD2)

RU%IPFZ E2 / D2 ( PGE2 / PGD2 ) MEREE -

4.3 Mast-Cell-Nerve Coupling and Bidirectional Modulation

Electron microscopy shows that mast cells at acupoints
lie in intimate apposition to unmyelinated nerve
endings—as close as 20 nanometres, near enough for
paracrine signalling without intervening extracellular
matrix. This bidirectional neuroimmune connection
permits both bottom-up (mechanical>mast cell->nerve)
and top-down (nerve->mast cell) modulation. In Neidan
practice, the top-down pathway is of particular
importance, for it provides the cellular substrate for
"guiding qi with intention"—using mental intention to
direct neural efferent activity and thereby modulate
mast-cell behaviour at the acupoint.

4.4 Acupoint Sensitization and Desensitization

Acupoints are dynamic biosensors whose sensitivity
varies with physiological state. Pathological states over-
sensitize acupoints by expanding the mast-cell
population, lowering the degranulation threshold, and
increasing local tryptase, 5-HT, and NGF expression.
Regular Qigong and Neidan practice, through its
normalizing effects on the autonomic nervous system,
cortisol levels, and systemic inflammation, gradually
desensitizes pathologically activated acupoints—a
homeostatic feedback mechanism that restores acupoint
and visceral function to physiological baseline. The
nature of the output—from homeostatic trophic
signalling, to inflammatory activation, to SASP-
amplifying pathological degranulation—depends on the
integrated state of these inputs; regular practice biases
the mast cell toward a homeostatic, trophic state.

5. The Fascial Substrate of the Meridians and Five Parallel Mechanical Pathways

BERARIRRL NHBER

Fascia—the continuous connective-tissue network
enveloping muscles, organs, vessels, and nerves—is now
the leading candidate physical substrate for the
meridian system. A 2015 study established the fascial-
deformation link between connective-tissue
mechanotransduction and acupoint function [2]. Picard
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et al. (2017) identified five parallel mechanical pathways
by which Qigong stimulates the meridians [3]:

® Fascial stretch and recoil: sustained slow stretch
activates slowly-adapting Ruffini endings and
interstitial C-fibre afferents—mechanoreceptors
optimized to respond to low-amplitude sustained
deformation, precisely the force signature
produced by Qigong movement.

® Connective-tissue mechanotransduction:
fibroblasts release growth factors in response to
strain and communicate through gap junctions,
transmitting signals along fascial planes.

® Visceral massage: rhythmic abdominal
compression stimulates mechanoreceptors on
the visceral peritoneum and mesentery,
promoting autonomic regulation.

e Craniosacral pump: rhythmic axial skeletal
oscillation produces small-amplitude
cerebrospinal-fluid pressure fluctuations,
providing mechanical stimulation to the central
nervous system.

® Lymphatic return: rhythmic muscular contraction
promotes lymphatic circulation, enhancing
immune surveillance.

In Neidan practice, the first and third pathways are
especially enhanced: lower-abdominal contraction
during dantian breathing and breath retention produces
greater intra-abdominal pressure fluctuations than
external movement, generating stronger
mechanotransduction signals at peri-visceral acupoints
(Guanyuan CV4, Qihai CV6, Zhongwan CV12) and in
subperitoneal mast-cell populations. In standard Qigong,
slow diaphragmatic breathing at 4-6 breaths per minute
shifts autonomic tone toward parasympathetic
dominance by stimulating pulmonary stretch receptors
and the Hering—Breuer reflex; in Neidan, breathing rate
may fall to 1-2 cycles per minute or stop entirely during
retention, entering an additional physiological
dimension (most notably the hypoxic signalling cascade)
that external movement alone cannot reach.

6. Mechanotransduction - the Ca?*/ATP Axis: A Consolidated Local Amplification Loop

¥ > ca*/ATP Bl : MEF/EAIRE
The acupoint mechanotransduction described above can
be integrated into a core local amplification loop that is
simultaneously the common hub of both source
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documents underlying this paper: mechanical input >
cellular deformation - ATP release - purinergic
P2X/P2Y receptor activation > Ca?* influx > mast-cell
degranulation - mediator release - local and systemic
effects. This cascade is not a single pathway but the
"master control knob" of the autonomic—
neuroendocrine—immune axis; the various diseases
discussed later are, at their mechanistic root,
dysregulations of one or more nodes along this cascade.

Mechanotransduction and the Ca?*/ATP Signalling
Cascade at the Acupoint

A > AR E > ATP BN > IRISHE P2X / P2Y 248
BUE > Ca* A > IEARAMMEARFER > NEEWR >
[EER R B AR UE - BEAREILIFEE — RS - 2B
WR—MEAND W — BN ARSI,  BX
FREmMZIE R - EEEEIRE L - B2UARK &
B Es E LRI -

TRAIEE RIS E EL ca?/ATP AL SR AR 6k

Practice input: slow Qigong movement / Neidan
breath retention & respiration

RBWA . RINEEEENE / ARAREIER

N

N

Mechanical stimulus (sustained loading of acupoint
fascia)

RIS ( RNOIMBRNFERR )

N

N

Piezol / 2 mechanically-gated ion channels open

Piezol / 2 HEH FIIZBE T B E R RY

N

%

Intracellular Ca?* rises (triggers mast-cell
degranulation)

HREA ca?* L (#EERACAARAARFERT )

N

N

ATP release - P2X / P2Y purinergic receptor
activation

ATP B2 > P2X / P2y IEIS ZEEE(L

\

N

Neural current (autonomic signalling)

MIEER ( BERWAENR )

%

N

Hypothalamus / brainstem integration

THRE / HSES

Convergence of systemic and anti-ageing effects: autonomic (HRV “, vagal tone 1, cortisol | );
neuroendocrine (HPA down-regulation, IL-6 { / IL-10 1*); genomic (telomerase/TERT 1, SASP { ); vascular
(eNOS - nitric oxide [NO] = endothelial protection). Each output node of this diagram corresponds to the
cellular basis of the systemic effects (Part 1ll) and the anti-ageing mechanisms (Part IV) discussed below.
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7. Neidan-Specific Mechanism (I): Breath Retention, Hypoxia, and the HIF-1a—Mast-Cell Axis 7.
AREEREE (—) : AR - (REHE HIF-10-AE X 41 i &

7.1 The Physiology of Breath Retention and HIF-1a Stabilization 7.1 BARBVEIRE B HIF-1a BE1L

When the breath is held or greatly slowed in Neidan
practice, two synchronous physiological events occur.
First, alveolar oxygen tension (PO;) falls while carbon-
dioxide tension (PCO;) rises—producing a controlled,
transient tissue-hypoxia signal even when the lungs are
full of air, because oxygen consumption continues in a
closed or near-closed system. Second, the cessation of
thoracic movement eliminates the main driver of
respiratory sinus arrhythmia, briefly lowering heart rate
and increasing vagal efferent discharge (a diving-reflex-
type parasympathetic response). The critical cellular
consequence of this transient hypoxia is the stabilization
of HIF-1a (hypoxia-inducible factor 1a): under normal
oxygen tension, HIF-1a is continuously hydroxylated by
prolyl-hydroxylase domain (PHD) enzymes and targeted
for proteasomal degradation via the VHL pathway; even
a few seconds of hypoxia inhibit PHD, allowing HIF-1a to
accumulate and translocate to the nucleus, where it
activates the hypoxia-response-element (HRE)
transcriptional programme.

7.2 HIF-1a in Mast Cells: Trophic Activation

HIF-1a is expressed in mast cells and directly regulates
their activation, degranulation, and cytokine production.
Research has established that HIF-1a promotes
degranulation and up-regulates VEGF and TGF-f in mast
cells; silencing HIF-1a reduces degranulation and down-
regulates these growth factors [21]. Crucially, the HIF-
la-mediated activation programme is entirely distinct
from the IgE/FceRl allergic activation programme: it
drives a trophic, growth-factor-releasing degranulation
(dominated by VEGF, TGF-B, NGF, and calibrated
amounts of histamine) rather than the histamine-
dominated allergic pattern. At the acupoint—where
mast cells are coupled to nerve endings and blood
vessels—this HIF-1a-driven trophic activation
constitutes the precise cellular mechanism for
maintaining the structural and functional integrity of the
acupoint: keeping nerve endings healthy, local
microvessels responsive, and fascial tissue in a state of
readiness for remodelling.
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7.3 HIF-1a as an Anti-Ageing Longevity Factor and the Sirtuin-1 Axis

Sirtuin-1 B

The anti-ageing significance of transient HIF-1a
activation is now established. Mehta et al. (2009)
showed that HIF-1 stabilization is associated with a 30—
50% extension of lifespan in Caenorhabditis elegans;
subsequent mammalian studies confirmed that regular,
transient HIF-1a activation (as distinct from chronic
pathological hypoxia) promotes endothelial repair,
mitochondrial biogenesis (via PGC-1a), and resistance to
vascular ageing [22]. The crucial distinction is this:
intermittent, controlled HIF-1a activation (as in Neidan
breath retention) produces hormetic anti-ageing
benefits, whereas chronic pathological hypoxia (as in
obstructive sleep apnoea or tissue ischaemia) produces
oxidative stress and SASP. By virtue of its controlled,
conscious, intermittent character, Neidan breath
retention provides beneficial HIF-1a pulses without the
oxidative damage of sustained hypoxia—mechanistically
equivalent to the documented anti-ageing benefits of
altitude training and intermittent hypoxic conditioning,
but achieved through respiratory self-regulation.

The HIF-1a - Sirtuin-1 axis is particularly relevant:
Sirtuin-1, a key longevity deacetylase activated
downstream of HIF-1a, promotes mitochondrial
biogenesis, deacetylates HIF-1a itself (forming a
feedback-regulatory loop), regulates endothelial nitric
oxide synthase (eNOS) and nitric-oxide (NO) production,
and counteracts endothelial-cell senescence. Through
this cascade, Neidan breath retention activates a Sirtuin-
1-dependent longevity programme at the very moment
that mast cells at the dantian acupoints receive their
trophic HIF-1a degranulation signal—a mechanism that
recurs throughout the anti-ageing discussion in Part IV.

73 HIF-la EAMEERSHEFE

— B HIF-1a BUENINMREERIFCSHEIL - Mehta &
A (2009 F ) R HIF-1 RECEFERE RS0
I 30-50% 0% ; ALY TER - HE -
R HIF-10 BUE ( BRIRIEMREIEM GRS ) BE
ARIBE ~ BIBEEMEM (& PGC-1a ) RIEEM
BARERITER : B8 - K HIF-1a
AOE (MARES ) EEMERER (hormetic ) 1
RENm ; MEMREMRE ( WMEESERIFERD
IFEABERT ) AIEESEENE sAsP - RRAR
REAZE - ARHE - BESUNSEYN  BHERZN
HIF-1la IKE T A RSB RGN ELBE——TEHH
FEERSRIIGARSFUEREADWNRENE -
BB IREHAEER -

BERE(22] -

HIF-1a -> Sirtuin-1 B0 A48 : Sirtuin-1 1F43 HIF-1a
SEAENERESESMICE - RERNRBENS
B~ HIF-1a KB AL ( AR EERETIR

) - WEARE—AEREE (eNOS ) R—&A1L
R (NO) EXE - UHTARAEREE - RAIFARE
BiE— AR ERBENUENERARESERZE
M HIF-10 BREERIE SRR LIRS Z) - BUE 738
Sirtuin-1 W REEF —— It — %A RBE ZFHE N
MIMRER M -

8. Neidan-Specific Mechanism (I1): CO, Vasodilation and Mast-Cell Priming Along the Microcosmic

Orbit 8. AREARKSE (Z)
Neidan breath retention also produces a rise in PCO,
(hypercapnia). CO, acts as a potent vasodilator at the
arteriolar level, both by directly relaxing smooth muscle
and by stimulating eNOS to increase NO production; at
acupoints—where neurovascular bundles are dense—
this vasodilation is especially pronounced. The resulting
increase in local blood flow delivers oxygen and
nutrients to acupoint mast cells, warms the acupoint
tissue (the subjective warmth and tingling felt along the
microcosmic orbit during Neidan practice is the
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experiential correlate of CO,-driven vasodilation
together with mast-cell-mediated histamine and PGE2
release), and increases the mechanical distension of
local vessel walls, further activating Piezol
mechanosensitive channels and driving additional
controlled Ca** influx and tonic mediator release.

The classical descriptions of practice in Neidan texts such
as the Huangting Jing—warmth, a sense of fullness, and
a pulsatile progression from the lower dantian up the
Governing Vessel (Du Mai) to the crown of the head and
back down the Conception Vessel (Ren Mai) to the
dantian—correspond precisely to the vascular anatomy
along which a CO, wave spreads from the lower
abdomen (where metabolic activity is greatest and PCO,
rises most during abdominal retention) upward along
the spinal and cranial vasculature, thereby sequentially
activating mast-cell populations. This is not to reduce
Neidan phenomenology entirely to mast-cell
histamine—the experience is richer than any single
mediator—but the warm, pulsatile, tingling quality of
the "gi sensation" is consistent with, and mechanistically
explained by, the controlled vasodilation and sensory-
nerve activation produced by sequential CO,-driven
mast-cell activation. Zhang et al. (2023) further
proposed that Qigong produces an oxygen-supply and
acid—base balance against potential pathological hypoxia
by simultaneously increasing oxygen delivery, reducing
consumption, and improving microcirculation, with the
key cellular mechanisms being the HIF-1a->Sirtuin-1
pathway, lactate signalling via HCAR1, AMPK activation,
and the restoration of mitochondrial oxidative
phosphorylation [19].
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9. AF

9. Neidan-Specific Mechanism (lll): Intention, Yi, and Top-Down Acupoint Modulation

BAEES (=) B - EEB LM IR MIREER

.15 (B) (FRHEBLER

9.1Yi (Intention) as a Neural Efferent Signal

The Neidan concept of yi—directing intention or AR TS WS —— eSS 8MERE EIV
awareness toward specific acupoints and dantian BEAEE . FESHT FEEs . S maE

2 - HABSRUENFEEP IR AR ENKE
Mg EE (WRRKEE ) ~ AilERE - UKRE
BEIEEREHHENERRENE - BLEAEE
RE-TRE-—BREGEHELEHBESEEN -
NEBOERMUABEMR  RERBEELEE -
MR CEFRPREERT TRt E R ERRE

regions—is not merely a metaphysical notion but has a
neural basis. Sustained focused attention on an internal
bodily location activates specific cortical networks: the
anterior insula (interoceptive cortex), the anterior
cingulate cortex, and the somatosensory cortex
corresponding to the attended body region. These
activations produce efferent autonomic signals via the
cortico—hypothalamic—autonomic axis, altering local
blood flow, temperature, and neural efferent activity at
the attended site. Research has shown that long-term
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deep abdominal breathing "gently tones and
strengthens the vagus nerve," while focused lower-
dantian attention "can deliver energy to the energy
centres via a diaphragmatic mechanism," improving
visceral circulation—from a neuroscientific standpoint,
this reflects the fact that directing awareness to the
lower dantian increases parasympathetic efferent
discharge to the mesenteric plexus, altering the mast-
cell activation state in the subperitoneal connective
tissue.

9.2 GV4 Mingmen: the Gate of Life and Adrenal-Cortical Regulation

Eﬁh’-*

Mingmen (GV4, the "Gate of Life") lies on the Governing
Vessel between L2 and L3, behind the lower dantian,
and is one of the most important acupoints in Neidan
practice—associated in TCM with kidney yang,
reproductive vitality, and original gi (yuan qi).
Anatomically, GV4 lies over the lumbar sympathetic
ganglia and the adrenal projections of the spinal cord
(T10-L1 splanchnic nerves). Sustained Neidan attention
to Mingmen—particularly the focus on the posterior
lower dantian in standing-post (Zhan Zhuang) practice—
activates the cortico-autonomic projections that
regulate adrenal-cortical output. This has direct anti-
ageing consequences: lowered basal cortisol = up-
regulated telomerase - telomere protection, and
reduced cortisol-driven SASP > attenuation of the
inflammaging programme. The TCM characterization of
Mingmen as the source of the "fire of life" is, within this
biomedical framework, a description of the adrenal—
mitochondrial axis that drives metabolic vitality and,
when dysregulated, accelerates biological ageing.

9.3 GV20 Baihui, Yintang, and the HPA Feedback Loop

The crown point Baihui (GV20) and the upper dantian
Yintang (EX-HN3), typically attended to in the
completion of the microcosmic orbit, lie directly over the
prefrontal cortex and the pituitary—hypothalamic axis.
Sustained Neidan attention to these points—particularly
during the descending phase along the Conception
Vessel—activates inhibitory prefrontal projections to the
hypothalamus, directly lowering corticotropin-releasing
hormone (CRH) secretion and HPA-axis drive. This is the
neuroanatomical basis of the well-documented cortisol-
lowering effect of meditation and advanced Qigong: by
consciously focusing on the upper dantian and the
crown, the practitioner activates the prefrontal—
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hypothalamic feedback loop at its source, thereby down- ERREE_THENERE M FEEENEAR

regulating their own stress response.
fE o
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Part Il Systemic Physiological Effects E=H ZRHAEMEIBUE

10. The Autonomic Nervous System and Heart Rate Variability 10. HIRMERFHEORER

i3

10.1 Qigong, Neidan, and Heart Rate Variability 101 |/ - AFBELERESRE G
Heart rate variability (HRV)—the beat-to-beat variation MNERBERE (HRV ) ——OERERNERE(E——2

in cardiac inter-beat intervals—is the principal non- T T B A E (B A M IS s\
invasive index of autonomic function. The meta-analysis e 5IRE =P Bt © Larkey 55

by Larkey et al. (2024) found that Tai Chi and Qigong (2024 F ) WAREDITRIR - NBBEIIHEREE
practice significantly improved HF power (SMD = 0.29, p

= HF TH® (SMD =0.29 - p =0.003 ) E2 SDNN
=0.003) and SDNN (SMD = 0.83, p = 0.02) [4]; these

effect sizes are comparable to pharmacological (SMD=0.83 - p=0.02 ) [4] ; BLENEE o AZIEE
interventions and reflect a genuine shift of autonomic FIEARMEE - i B T s E S EB
balance toward vagal dominance. In Neidan i o B . ”

2% 2 s PN = HA3E —
practitioners, HRV improvement may substantially HERE - EARHERED - HRV UE I BEAIRER
exceed that of the general Qigong population, because WRINAE  AEERANMNBERERNE (550 E

the extreme respiratory slowing of advanced Neidan (1- . - <
-2 @B ) EXmARKNFERE S OMEAEZ——HF

2 cycles per minute) produces the maximal respiratory

sinus arrhythmia—the strongest physiological driver of HRV SR EEEREN ) ; EELEIFIRIEERT - LFE5
HF HRV; at these breathing rates, nearly every cardiac BB BT IR 2R S . AR B
cycle is coupled to the respiratory rhythm, producing the

coherent, large-amplitude HRV oscillations associated INREMHRARYIER « AIRIE HRV RE -

with optimal autonomic function.

10.2 The Vagal Anti-Inflammatory Pathway and Mast-Cell Stabilization 10.2 ZREMP LS 35 S IR LT

AR E®E

The increased vagal tone brought about by regular FE RS B A AR By 2K T R A BE R T - BB IEER AT
practice exerts a direct effect on mast-cell biology via

X S W == B/ R
the cholinergic anti-inflammatory pathway (CAP). RRBER (CAP) HIEXMREYBELERDE
Acetylcholine released from vagal nerve endings binds TERRTEMR AR AR A 2 Tt B2 v B = 1k 411 B & A A 4
the nicotinic a7. re?e.p.tor (a7nAChR) on macrophages B ERORSERTY o7 B8 (a7nAChR ) 458 - 404 TNF-
and mast cells, inhibiting the release of pro-
inflammatory cytokines such as TNF-a, IL-1B, and IL-6. o~ IL-1B ~ IL-6 SRR KA E FRIFEIT - ZRAE A
The direct vagus—mast-cell communication has been AR EEEN DR FEREE - KE

anatomically confirmed: vagal afferents penetrate the

small-intestinal mucosa and form close contacts with BAREE NN\ B R IR R R AR AD A AR AR Y AL 1))
intestinal mucosal mast cells; vagotomy reduces mast- B RESKYIRMREINAMARZRE ( BRFE

cell density (indicating a trophic relationship); and vagal - . i s e
BERG ) | REERIBEEE L AR08 Ak

stimulation modulates mast-cell histamine and

serotonin content [20]. MBEZE [20] °

This pathway is especially important for Neidan: EEBRBARLASE - HESESEFYIEIR -
sustained slow or arrested breathing maximizes vagal . " _—
tone at the precise anatomical locations—the lower ERNBERUE——TAE - BRIEE - TR
dantian and the mesenteric plexus, the very sites where ERARERRE V E——RAK{EREMEERES - 45

mucosal mast cells are densest. The result is an elegantly
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resolved paradox: breath retention creates a transient
hypoxic stimulus via HIF-1a that triggers controlled,
trophic mast-cell activation, while the simultaneously
increased vagal tone of slow or arrested exhalation
stabilizes mast cells against inflammatory over-
activation via a7nAChR. The two signals are
complementary rather than contradictory, together
defining the Neidan mast-cell state—trophically active,
immunologically quiescent.

11. Stress, the HPA Axis, and Cortisol

11.1 Immediate Effects on State Anxiety and Sustained Effects Across Populations

BIRERR ABFFEUR

Qigong rapidly reduces acute anxiety. In psychiatric
inpatients, a single 40-minute session of Qigong
significantly reduced state anxiety: the intervention
group's mean post-test score was 27.20 versus 39.72 in
controls, a highly statistically significant difference; a
single 60-minute session of Baduanjin likewise
significantly reduced anxiety and improved mood in
young adults. As for sustained effects, a 12-week Neidan
Qigong intervention in 332 university students showed
lasting improvements in mindfulness, emotion
regulation, perceived stress, depression, anxiety, and
sleep quality, with those of lower baseline interoceptive
ability and higher trait anxiety benefiting most. A 2024
systematic review of nine RCTs found that, compared
with no treatment, Qigong significantly reduced
perceived stress (odds ratio -0.60; 95% Cl -1.02 to
-0.17). The pooled evidence suggests that, to achieve
optimal improvement in anxiety, practice should occur
3-4 times per week for 40—-60 minutes over 12-16
weeks; for depression, a higher frequency (5-7 times per
week) sustained beyond 24 weeks is more effective.

11.2 The HPA Axis, Cortisol, and Mechanisms

Chronic HPA-axis activation raises cortisol, which
suppresses immune function, promotes visceral-fat
accumulation, inhibits neurogenesis, and accelerates
telomere shortening. Van Dam (2020) reviewed
evidence that Qigong lowers cortisol levels, promotes
faster post-stress cortisol recovery, and improves
subjective well-being [9]; a 2014 review established that
acupuncture relieves HPA-axis over-activation by
modulating glucocorticoid-receptor (GR) expression,
CRH levels, and ACTH secretion [10]. Because Neidan
activates acupoints on the Governing Vessel and the
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pericardium meridian via the same
mechanotransduction and attentional mechanisms as
needle acupuncture, and because practitioners can
sustain the stimulation over longer periods, it likely
produces an even greater cumulative HPA-normalizing
effect than brief needling. In sum, Qigong's stress relief
operates by down-regulating the HPA axis (reducing
cortisol), raising vagal tone and parasympathetic
activation, retraining interoception, and cultivating
mindful awareness of thoughts and emotions.

12. Immune Function and Inflammatory Regulation

12.1 Systematic Reviews and Cytokine Profiles

Yeung et al. (2020) confirmed that regular Tai Chi and
Qigong produce beneficial changes across multiple
dimensions of immune function: enhanced NK-cell
activity, improved T-lymphocyte proliferation,
modulation of immunoglobulin levels, and a shift in the
circulating cytokine profile consistent with a transition
from a pro-inflammatory to an anti-inflammatory
phenotype [5]. The meta-analysis by Yu et al. (2025)
found that mind-body interventions including Qigong
produced sustained decreases in CRP, IL-6, TNF-q, IL-1,
IL-8, and IL-17, with concurrent increases in IL-10, IFN-y,
BDNF, and secretory IgA [7]; the reductions in IL-6 and
IL-8 are especially important, as both are major
components of the senescent-cell SASP, implying that
practice reduces the "inflammaging" burden driven by
senescent-cell accumulation. Bower and Irwin (2016)
reviewed evidence that mind-body therapies reduce NF-
KB signalling—the master transcription factor of pro-
inflammatory gene expression—and alter
neuroendocrine pathways at the gene-expression level
[8]; Neidan, which produces particularly deep
parasympathetic engagement and cortisol reduction,
may produce the most pronounced NF-kB inhibition of
all Qigong modalities.

12.2 Immune Effects in Specific Practices and Disease Populations

xR

In healthy subjects practising Guolin Qigong daily,
researchers observed a significant increase in the
IFNy:IL-10 ratio (a shift toward type-1 cytokine
dominance), together with altered IL-6 and TNFa
expression and reduced blood cortisol. Alonso et al.
(2023) found that a four-week Daoist Qigong
programme (a tradition adjacent to Neidan) significantly
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reduced total leukocyte count and altered
immunoglobulin (IgG, IgA, IgM) and complement-protein
(C3, C4) levels, indicating modulation of both adaptive
and innate immunity [6]. In fibromyalgia patients, four
weeks of Qigong reduced the absolute counts of the
CD3+, CD4+, CD8+, CD16+, and CD45+ lymphocyte
subsets while increasing the CD19+ percentage and
complement C3; in older adults, 12 weeks of Wu Qin Xi
reduced the circadian variation of stress hormones and
inflammatory responses while enhancing immune
function.

12.3 Neuroinflammation and the Meta-Analytic Summary

A 2026 dose-response meta-analysis (29 RCTs, 2,253
participants with neuropsychiatric conditions) found
that mind-body exercise (Qigong, Tai Chi, yoga, and
mindfulness-based stress reduction) significantly
reduced IL-6 (SMD = -0.47) and IL-1B (SMD = -0.90)
while increasing IL-10 (SMD = 0.87) and BDNF (SMD =
1.08), with an optimal anti-inflammatory dose of 600—
1000 MET-minutes per week and the greatest
neurotrophic benefit for Qigong. Another meta-analysis
of 19 RCTs (1,686 participants) found that Tai Chi and
Qigong produced a significant small effect on increasing
immune-cell levels (SMD = 0.28; 95% Cl 0.13 to 0.43),
while the overall effect on systemic inflammation did
not reach significance (SMD = -0.15)—a finding that
likely reflects the subtle, bidirectional nature of immune
modulation (which "boosts" or "calms" depending on
baseline state) rather than simple linear suppression,
and which corresponds precisely to the integrated mast-
cell state of being "trophically active, immunologically
quiescent" described above.

13. Neuroplasticity, BDNF, and the Psychoneuroimmunology Model

DEHEREEEE

Regular Qigong practice, and especially the inward
meditative focus of Neidan, has been associated with
structural and functional changes in the central nervous
system. BDNF up-regulation—documented across
several studies included in the Yu et al. (2025) meta-
analysis [7] —promotes hippocampal neurogenesis,
enhances synaptic plasticity, and resists age-related loss
of cortical grey matter. Neidan's BDNF up-regulation
occurs via multiple convergent pathways: cortisol
reduction (which inhibits hippocampal BDNF), increased
vagal tone, HIF-1a activation of neuroprotective gene
expression, and the Sirtuin-1 activation that
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accompanies the breath-retention HIF-1a pulse; the
combination of these pathways—sustained across years
of daily practice—may produce the structural brain
differences documented in experienced meditators:
increased prefrontal grey matter, enhanced
interoceptive-cortex volume, and larger hippocampal
structures.

A systematic review of movement-oriented mind-body
interventions for psychological stress and trauma
examined 20 studies with objective physiological
measures, most of which found that improvements in
mental health were accompanied by positive effects on
inflammatory and immune processes. The diagram
below synthesizes the proposed
psychoneuroimmunology (PNI) mechanisms, linking the
autonomic, neuroendocrine, and immune nodes
described above into a coherent multi-level model:

The Psychoneuroimmunology (PNI) Model of Qigong
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Part IV Anti-Ageing Molecular Mechanisms

FENE mMRED

14. Telomere Biology and Telomerase

Telomeres—the repetitive DNA sequences (TTAGGG),,
that cap the ends of eukaryotic chromosomes—shorten
with each cell division; on reaching a critical minimum,
the cell enters replicative senescence or apoptosis.
Chronic stress is one of the strongest inhibitors of
telomerase (the enzyme that replenishes telomeric
repeats); cortisol-driven telomere attrition is the direct
molecular mechanism linking psychological stress to
accelerated biological ageing. An RCT by Chan et al.
(2012) in chronic-fatigue-syndrome patients found that
four months of Qigong significantly increased
telomerase activity in peripheral blood mononuclear
cells, with the effect correlating with improvements in
fatigue, depression, and anxiety [12]; Tiwari et al. (2014)
extended the findings across populations, showing that
the telomerase increase was greatest in those with
higher baseline stress [13]; and a 2022 complementary
meditation study demonstrated that three months of
regular practice provided significant protection against
telomere shortening [14].

Neidan provides an additional route to telomerase up-
regulation via an entirely distinct pathway: the breath-
retention-activated HIF-1a - Sirtuin-1 cascade has
direct epigenetic consequences relevant to telomere
biology. Sirtuin-1, an NAD*-dependent deacetylase,
deacetylates and thereby activates the catalytic subunit
of telomerase, telomerase reverse transcriptase (TERT).
Regular intermittent HIF-1a activation through Neidan
breath retention may therefore directly stimulate
telomerase activity by maintaining Sirtuin-1 expression
and activity—complementing and amplifying the
cortisol-reduction pathway. This represents a Neidan-
specific anti-ageing mechanism unobtainable through
external-movement Qigong alone.

15. Oxidative Stress and Antioxidant Defence

Chronic oxidative stress—an excess of reactive oxygen
species (ROS) exceeding cellular antioxidant capacity—
drives the hallmarks of ageing: cellular senescence,
mitochondrial dysfunction, epigenomic alterations, and
loss of proteostasis. The principal enzymatic antioxidants
(SOD, GPX, catalase) decline with age, while lipid-
peroxidation products (MDA) accumulate. A network
meta-analysis by Chen et al. (2022) found Wu Qin Xi to
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be the most effective at increasing SOD and GPX activity
and lowering MDA in older adults, followed by Baduanjin
and Yijinjing, with effect sizes comparable to moderate-

intensity aerobic exercise [15].

Neidan breath retention contributes to antioxidant
defence via the HIF-1a - PGC-1a axis: transient HIF-1a
activation up-regulates PGC-1a, driving mitochondrial
biogenesis, increasing mitochondrial number and
efficiency, and up-regulating mitochondrial SOD
(MnSOD, encoded by SOD2—a HIF-1a target gene). The
net effect is more efficient electron-transport-chain
function (less electron "leakage" forming superoxide),
higher mitochondrial antioxidant capacity, and reduced
mitochondrial ROS. Zhang et al. (2023) confirmed that
the recovery-breathing phase of Qigong restores
mitochondrial oxidative phosphorylation, shifting
cellular metabolism from glycolytic back to aerobic and
lowering the lactate accumulation and acidic tissue
environment that drive pro-inflammatory mast-cell
behaviour at acupoints [19].

16. Cellular Senescence and the SASP

When cells undergo replicative or stress-induced
premature senescence, they secrete the senescence-
associated secretory phenotype (SASP)—a suite of pro-
inflammatory cytokines, growth factors, and proteases
(IL-1, IL-6, IL-8, MMP-3, MMP-9, PAI-1)—that drives
inflammaging and induces bystander senescence in
neighbouring cells, and is a major driver of tissue
dysfunction in ageing organs. Qigong's well-documented
reductions in IL-6, IL-8, TNF-a, and MMP activity suggest
that it attenuates SASP expression in senescent cells.
Neidan's additional HIF-1a - Sirtuin-1 activation
contributes further: Sirtuin-1 inhibits NF-kB (the master
transcription factor of SASP gene expression) and
deacetylates p53, lowering activation of the senescence
programme. The result is a dual SASP-attenuating
mechanism in Neidan—top-down via vagal/cortisol
reduction of NF-kB, and bottom-up via Sirtuin-1-
mediated NF-kB deacetylation.

17. Mast Cells, Senescence, and Skin Biology

Wicaksono et al. (2025) demonstrated a mast-cell-
mediated causal chain between vascular endothelial-cell
senescence and skin ageing [17]: endothelial-cell
senescence (driven by oxidative stress and telomere
shortening) leads to SASP activation = senescent
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endothelial cells and perivascular nerve fibres release
SASP-derived calcitonin gene-related peptide (CGRP) -
CGRP binds receptors on dermal mast cells, triggering
degranulation - mast-cell tryptase and MMP-9 degrade
dermal collagen and elastin = dermal thinning, loss of
elasticity, and wrinkle formation. Pharmacological mast-
cell stabilization attenuated these ageing phenotypes,
confirming that mast-cell activity is a causal driver of
skin ageing.

Qigong and Neidan address every link in this chain
simultaneously:

® |owering cortisol and oxidative stress = reducing
endothelial-cell senescence and telomere
shortening;

® raising vagal tone - a7nAChR-mediated
stabilization of dermal mast cells;

e |owering IL-6 and TNF-a (SASP suppression) >
reducing CGRP released by senescent endothelial
cells;

® HIF-1a - eNOS - NO -> endothelial protection
and functional maintenance;

® Sirtuin-1 activation = counteracting endothelial-
cell senescence at the epigenetic level.

Neidan's additional HIF-1a—Sirtuin-1 axis specifically
targets the endothelial-cell-senescence entry point of
this cascade, providing a Neidan-specific skin anti-ageing
mechanism by protecting endothelial health in the
dermal microvascular bed.

18. The Microcosmic Orbit as a Mast-Cell Activation Circuit

The microcosmic orbit of Neidan traces two of the eight
extraordinary meridians: the Governing Vessel (Du Mai),
ascending from the perineum along the posterior
midline to the crown of the head, and the Conception
Vessel (Ren Mai), descending from the crown along the
anterior midline to the perineum. Both vessels traverse
the regions of highest mast-cell density in the body—the
Governing Vessel passing through sacral-foramen mast-
cell clusters, the lumbar-fascial plexus, epidural spinal
connective tissue, dural mast cells surrounding the
cranial venous sinuses, and cranial-suture periosteal
mast cells; the Conception Vessel passing through the
lower-dantian subperitoneal plexus (CV4/CV6), the
thymic—sternal connective tissue (CV17), pharyngeal
submucosal mast cells (CV22), and lower-facial
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periosteal mast cells. When the practitioner circulates
awareness along the microcosmic orbit while holding
the breath, the CO, wave of hypercapnic vasodilation,
the trophic HIF-1a mast-cell-activation pulse, and the
vagal stabilizing signal all propagate sequentially along
these same anatomical pathways; the subjective warmth
and fullness the practitioner feels along the orbit is the
sensory signature of this sequential wave of mast-cell
activation.

The systemic distribution of mast cells along the
microcosmic orbit means that regular orbit practice not
only modulates immunity or anti-ageing at specific
visceral sites but systemically distributes trophic mast-
cell signals (VEGF, NGF, TGF-B, and calibrated amounts
of histamine) along the body's entire fascial axis, from
sacrum to crown, providing a comprehensive tissue-
maintenance signal—stimulating connective-tissue
remodelling, maintaining nerve-fibre integrity,
supporting local angiogenesis, and preserving the
structural health of the fascial-meridian network—that
no external-movement Qigong form can replicate with
the same systemic reach.
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PartV Clinical Evidence, Disease Applications, and Case Analyses EhE &
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19. Health Promotion and Quality of Life 19. BREEREERE

A VA evidence map reviewed 25 systematic reviews —IB VA B EIEIEE 7 2014 £ 2024 FEREEEM 25
published between 2014 and 2024 and found that the iy 56 .
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-2. . B (-3 -1.
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20. Disease-Specific Mechanisms and Applications 20. =R EMKTIEER

The mechanotransduction - Ca*/ATP axis described B AR I > ca2+/ATP BHITIEE—RE - ME2H
above is not a single pathway but the master control

knob of the autonomic—neuroendocrine—immune axis; BRI — R Rl | Uh S
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and key evidence (to avoid repetition, the molecular REL  HFANSEE_ENE) -
details are given in Parts |I-1V).

20.1 Hypertension 20.1 S ME
The principal cascade node is neural - HPA axis - FAMEIL AL S HPA B > BEGKEY > M
autonomic efferents = vascular tone. Sustained Qigong . e . _
movement activates the Ruffini endings in the fascia BT - HIRRINEEE(CET (cva) ~ W
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20.2 Asthma

afferents that project to the nucleus tractus solitarius
(NTS), shifting autonomic balance toward
parasympathetic dominance and lowering peripheral
vascular resistance and RAAS activation; Neidan breath
retention provides short-latency vasodilation via
C0O,—>eNOS->NO and up-regulates eNOS via HIF-
la->Sirtuin-1. A meta-analysis of 20 RCTs (2,349
patients) showed that Qigong lowered systolic blood
pressure by -17.4 mmHg and diastolic by -10.1 mmHg;
when combined with antihypertensive medication, it
added a further -12.0 mmHg of systolic reduction.

20.2 | lF

The principal nodes are ATP release and P2Y receptors,
but the cascade runs "in reverse"—Qigong inhibits
pathological mast-cell degranulation. The vagal arc
activates the cholinergic anti-inflammatory pathway via
a7nAChR on bronchial mast cells, inhibiting IgE-triggered
histamine and cysteinyl-leukotriene release; slow deep
breathing lowers sympathetic drive to bronchial smooth
muscle. Stimulating Feishu (BL13), Dazhui (GV14), and
Zusanli (ST36) shifts the Th1/Th2 balance away from the
IgE-promoting Th2-dominant state. For Neidan
practitioners, extreme respiratory slowing activates HIF-
la in bronchial mast cells, producing a trophic (VEGF-,
TGF-B-releasing) rather than histaminergic
degranulation, supplying airway-mucosal repair signals
without provoking bronchoconstriction.

20.3 Type 2 Diabetes 20.3 S5 _BUEFRTR

The principal nodes are mechanical = neural >
hypothalamus = autonomic control of pancreatic B-
cells, plus skeletal-muscle GLUT4 translocation. Vagal
dominance enhances insulin secretion; skeletal-muscle
GLUT4 translocation is up-regulated by low-grade
mechanical activation and Ca%*-CaMKIl signalling
(independent of insulin); mast-cell mediator output
suppressing IL-6, TNF-a, and NF-kB removes the
inhibitory serine phosphorylation on IRS-1, restoring
insulin-receptor sensitivity; and HPA normalization via
GV20->prefrontal>hypothalamic feedback lowers
cortisol-driven gluconeogenesis. A Tai Chi meta-analysis
showed significant reductions in fasting plasma glucose
(SMD -0.67) and HbA1c (MD -0.88%), with Qigong
outperforming other aerobic exercise in HbAlc
reduction.
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20.4 Thyroid Disease, Migraine, and Mood Disorders

In thyroid disease, the hypothalamic—pituitary—thyroid
(HPT) axis runs parallel to the HPA axis and is subject to
the same autonomic and cortisol regulation;
Hashimoto's thyroiditis involves intrathyroidal mast cells
releasing histamine, TNF-a, and IL-6, and systemic
immune modulation (NF-kB inhibition) together with
HPA normalization via Mingmen (GV4)->lumbar
sympathetic—>adrenal can attenuate the autoimmune
attack and restore TSH pulsatility; in Graves' disease,
vagal dominance directly counters the sympathetic over-
activity driving palpitations and anxiety. In migraine,
mast-cell sensitization of the trigeminovascular system
(cortical spreading depression > CGRP/SP/VIP - dural
mast cells = histamine, PGE2) is amplified by the P2X3
axis; raised vagal tone (as in vagus-nerve stimulation),
tryptase inhibition, the interictal vasodilation of Neidan
HIF-1a->eNOS—>NO, and Sirtuin-1->NF-kB inhibition
each attenuate a node. In mood disorders, depression at
the cellular level is chronic HPA over-drive (cortisol >
hippocampal atrophy - BDNF suppression - reduced
monoamines) combined with elevated
neuroinflammation; the vagal arc (as effective as SSRIs),
HPA normalization, BDNF up-regulation, inhibition of IL-
6/TNF/NF-kB (lifting the IDO brake on serotonin
synthesis), and Sirtuin-1->CREB->BDNF together correct
this biology; for anxiety specifically, the insular
activation produced when Neidan focuses yi on the
dantian directly modulates the interoceptive cortex.

20.5 Arthritis, Gastrointestinal Disease, and Renal Disease

In arthritis, synovial mast cells release tryptase, TNF-q,
IL-1B, and VEGF, with tryptase amplifying matrix-
metalloproteinase (MMP) activity and cartilage
destruction via PAR-2; the cholinergic anti-inflammatory
pathway (a7nAChR, the same molecular target as vagus-
nerve stimulation for rheumatoid arthritis), gentle
movement that shifts synovial mast cells toward trophic
output, and Sirtuin-1 attenuation of SASP all counteract
this. In gastrointestinal disease, the gut contains the
body's largest population of mucosal mast cells (IBS
being essentially a mast-cell-afferent sensitization
disorder); the visceral-massage pathway, a7nAChR
stabilization, Neidan breath retention stimulating the
enteric nervous system via Guanyuan (CvV4)/Qihai (CV6),
and HPA normalization that removes cortisol-driven
mast-cell priming together modulate gut motility and
the visceral-afferent threshold. In renal disease, chronic-
kidney-disease progression is driven by glomerular
hypertension (RAAS), tubulointerstitial inflammation
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(mast-cell infiltration), and glomerular endothelial
senescence (CGRP—mast-cell-SASP); vagal dominance
suppressing RAAS (lowering renin and proteinuria), NF-
KB/IL-6/TNF-a inhibition reducing interstitial fibrotic
signalling, and Neidan HIF-1a->Sirtuin-1->eNOS->NO
providing ischaemic-preconditioning-like endothelial
protection each address a mechanism.

20.6 A Unified Disease Model 20.6 —EIRIEE

These conditions are not separate diseases requiring
separate mechanisms, but multiple phenotypic
expressions of the same underlying dysregulation—
excessive sympathetic tone, chronic low-grade mast-cell
inflammatory activation, HPA over-drive, and NF-kB-
driven gene expression. The mechanotransduction -
Ca?*/ATP cascade resets all four simultaneously through
an integrated biological programme initiated at the
acupoint-fascia interface; this is precisely why a single
practice (20-40 minutes of slow movement and
breathwork) can produce measurable improvements in
blood pressure, blood glucose, inflammatory markers,
mood, and pain at once. This is not polypharmacy under
another name, but a recalibration of the autonomic—
neuroimmune set-point at the cellular level.

21. Case Analysis (I): The Three-Level Mechanism and Treatment of Sciatica

(—) : BB = ERETHI A5
Sciatica is not merely nerve compression but a multi-
level neuroinflammatory disease. When a lumbar disc
herniates (most commonly at L4/L5 or L5/S1), the
nucleus pulposus is not only a mechanical compressor
but a chemical irritant—nucleus-pulposus cells release
TNF-q, IL-1B, IL-6, PGE2, and MMPs onto the nerve root,
sensitizing nociceptors, lowering the firing threshold of
the dorsal root ganglion (DRG), and triggering perineural
mast-cell degranulation in a self-amplifying
neuroinflammatory loop. Sciatica is therefore a three-
level disease:

Peripheral: nerve-root chemical irritation +
perineural mast-cell activation

N

DRG: ectopic firing + satellite-glia
neuroinflammation

2
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Central: dorsal-horn microglial activation + central
sensitization

Level one (peripheral): the vagal efferent arc delivers
acetylcholine to the a7nAChR on perineural mast cells,
inhibiting their NF-kB and blocking transcription of TNF-
o/IL-1B/IL-6, thereby interrupting the perineural
inflammatory amplification loop at its source.
Stimulating Zusanli (ST36) relays via the paratrigeminal
nucleus to the NTS and activates the dorsal motor
nucleus of the vagus, producing a descending anti-
inflammatory efferent signal.

Level two (DRG): ATP is dephosphorylated
extracellularly to adenosine, which acts on Al receptors
on DRG neurons to hyperpolarize them, raise the firing
threshold, and suppress ectopic firing; the Neidan
breath-retention HIF-1a—>BDNF axis acts on TrkB to
inhibit the up-regulation of the sodium channels
(Nav1.7, Nav1.8) that drive ectopic firing. Stimulation at
Dazhui (GV14) and Mingmen (GV4) has been shown to
up-regulate spinal BDNF and NT-3.

Level three (central): the ascending acupoint signal
drives endorphin and enkephalin release via the
periaqueductal gray (PAG)->rostral ventromedial
medulla (RVM)-=>dorsal-horn circuit; Sirtuin-1 (activated
via the Neidan HIF-1a cascade) specifically inhibits
microglial NF-kB and the NLRP3 inflammasome,
extinguishing the perpetuating neuroinflammation that
maintains central sensitization.

Mingmen (GV4, at L2) lies precisely between the two
most common herniation segments, and the "opening
Mingmen" posture simultaneously provides axial
decompression of the lumbar disc, trophic activation of
the Mingmen connective tissue, and lumbar-
sympathetic-ganglion modulation (improving nutrient
delivery to the avascular disc). In addition, the psoas
muscle originates from the L1-L5 vertebral bodies
(immediately adjacent to the lumbar nerve roots and
DRG), and the diaphragmatic breathing rhythm of
Qigong produces a rhythmic length—tension cycle of the
psoas through its respiratory attachment to the
diaphragm's central tendon, progressively reducing
chronic psoas tension—precisely the biomechanical
mechanism behind the documented straight-leg-raise
improvement (mean +9.4°).
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Summary of Clinical Evidence

Outcome measure

ERIEIR

Finding
E2I5

fRRRIREE

Source
R

VAS pain reduction
VAS R JEPEIK

Straight-leg raise (SLR)
BERRaHE (SLR)

JOA functional score
JOA THEEFER

Zhineng Qigong, post-
operative

SMD -0.55 (vs usual care); -1.07 across 8
chronic-low-back-pain RCTs

SMD -0.55 ( iR = R08:€ )
RCT & -1.07

;8 IRIEBUMTERE

+9.4° improvement vs usual care (p<0.001)
IR IR IR EZE +9.4° ( p<0.001 )

Mean difference +4.40 vs usual care
HIRERIZEFIEE +4.40

Significant improvement in ODI, all SF-36
subscales, and EQ-5D

EQ-5D ¥9FRE W=

Significantly reduced after acupoint + Qigong vs

PEDro 2024; Semantic Scholar
PEDro 2024 ; Semantic Scholar

PEDro meta-analysis
PEDro # & 7347

PEDro meta-analysis
PEDro #5734

BMC Musculoskeletal 2023
BMC Musculoskeletal 2023

PubMed LDH trial 2013

EEERINMIE ODI ~ F7& SF-36 REZR °
Serum TNF-a .

. conventional therapy
[M3% TNF-a

I + KRINERE

ODI disability score
ODI KEERY 7

The TNF-a reduction is especially significant: TNF-a at
the nerve root is the single most important driver of
sciatic-nerve inflammation, and the 2013 lumbar-disc-
herniation trial directly measured its reduction
correlating with clinical improvement—precisely the
result of the cascade (mechanical stimulus ... vagus
- a7nAChR - NF-kB/TNF-a) operating as charted. A
three-level disease meets a three-level treatment,
further complemented by the structural diaphragm—
psoas—lumbar-disc decompression arc, making this
approach more than a symptomatic analgesic—it carries
potential disease-modifying action at the disc and nerve-
root level.

22. Case Analysis (I1): Eczema and Allergic Immune Disease

Y SR TS

Eczema (atopic dermatitis) is essentially a disease of Th2
immune over-skewing and chronic low-grade
inflammation, and its core mechanism can be strung into
a cascade—within which the mast-cell and stress—
cortisol biology discussed throughout this paper lies at
the very centre.

I RBUARBERE

-8.14 points vs control at 16 weeks

16 BT EH IR H (K -8.14

PubMed LDH 7§ 2013

NASS Journal 2024
NASS Journal 2024

TNF-a BRELEEE : BEREN TNF-a SLFHBE
BREEFENE—RHEE - 2013 FHRBHERBER
talleE Rl S EREEE R EAE——EEER

i (HMRIA >...> EEFBL > a7nAChR > NF-kB /
TNF-a ) ISHEETHER - —BRERBL=—EHA
B BELUERR—PEAN — R SR BN 4518
MR - FUHEAESTERNEERE - EEEES
B EIREREBBENERIEMER -

2. AEZN (Z)  RBEBH

B (EMUMEEX ) AE LR Th 2EBER
B RIEMEERXNER - B0 HHIT B8 —1R%R
f——MAX B KRB KA B ) — R EREE
W2 - IEAIRUEEIRAYZD -

Skin-barrier defect
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N N2

Allergen and environmental-irritant penetration BEE REIERIEYEA
v 0
Th2 immune over-activation - release of IL-4, IL-13,
e Th2 REREBEEE > 114 1113 - 1131 KEE
U '
Over-production of IgE antibodies v
J IgE MEBBEELE
Mast-cell and eosinophil activation NV
v BEA 4R R IS Ak AR A
Chronic skin inflammation, itch, rash N

Stress aggravates both core problems—Th2 skewing and BAEEEE Th? (Ei8 18 M 33 S mIEZ O E

B - MRINEH T E—HE

chronic inflammation—and Qigong mechanisms map

onto each:
Eczema pathological mechanism Counteracting action of Qigong
RIB R R IR KIS HIER

Elevated cortisol aggravates inflammation Lowers cortisol output (down-regulates the HPA axis)

BB S INESE KL fRERZERRE L (N HPA B )

Th2 immune over-activation Induces a Th2->Th1 shift, rebalancing the immune skew

Th2 RIEBEIER A8 Th2>Thl REER - FEHRERZ
A 2026 meta-analysis shows significant reductions in IL-6

Elevated IL-6, TNF-a, IL-1pB (-0.47) and IL-1B (-0.90)

IL-6 ~ TNF-a ~ IL-1B 55 2026 FHE D MERBERIE IL-6 (-0.47 ) B IL-1B
(-0.90)

Insufficient anti-inflammatory IL-10 Significantly raises IL-10 (+0.87)

IL-10 8K AR R+ A 2 FAZ1RT IL-10 (+0.87)
Raises vagal tone, activates the parasympathetic system,

Sympathetic over-activation and stabilizes cutaneous mast cells via a7nAChR

2R B E HERPKEMRAE ] - BEIRIREL » a7nAChR IBE EBEBIEX
il

Improves perceived stress (OR —0.60) and sleep quality
(PSQI -2.47)

WESNZE T (OR-0.60 ) REARRE ( PSQI-2.47 )

Chronic stress and poor sleep
1B ENBEERAE

In terms of effect strength, Qigong has stronger RCT BMBRENS S T ERBEHERYEES

support for "reducing stress-induced skin flares" and (b, B MEERSE | ARG _—
2 = HiE =} ‘ ) RCT S
"improving sleep quality" (% %% 3), and moderate ! A== X ¢ -
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support for "lowering systemic chronic inflammation,"
"rebalancing the Th1/Th2 skew," and "reducing
scratching through emotion regulation" (% % % % —the
mechanism is clear but eczema-specific trials remain
insufficient). Accordingly, Qigong cannot cure or replace
drug treatment, but as a scientifically grounded, low-risk
integrative adjunct—through stress reduction, lowered
inflammation, improved sleep, and immune
rebalancing—it is especially well suited as a natural
complement to an existing pharmacological regimen
(e.g. topical corticosteroids, leukotriene antagonists); its
mechanism is highly consistent with the integrated
mast-cell state of being "trophically active,
immunologically quiescent" described in this paper.

23. An lllustrative Practice Method: White Ball Standing

The following is a static standing-post method (similar to
Wouji standing) based on the Heidelberg Model of TCM —
low-impact and suitable for all ages—offered as a
concrete embodiment of this paper's mechanisms. The
practice induces the sensation traditionally called the "qi
sensation"—similar to the acupuncture "deqi"—by
imagining holding a ball in front of the abdomen (the
lower dantian); studies show that physiological
activation typically appears within 2 minutes.

1. Basic neutral stance (not yet holding the ball): stand
with feet parallel and shoulder-width apart, weight
evenly distributed across the whole foot; knees softly
bent, neither locked nor collapsing inward, aligned over
the centre of each foot; gently tuck the pelvis so the
tailbone sinks while the spine extends toward the
crown; relax the chest into a slight hollow, shoulders
away from the ears and sinking down; chin slightly in,
eyes soft, breathing quietly through the nose.

2. White ball at the lower dantian (abdomen): raise the
arms in front of the lower abdomen as if embracing a
large ball, hands at the level of the lower dantian
(between the navel and the pubic bone), palms facing
each other about a hand-span apart; elbows lower than
the wrists and slightly outward so the armpits feel open;
imagine a light, buoyant white ball filling the space
between the hands and the abdomen, with awareness
resting in this region.

3. White ball at the middle dantian (chest): raise the
arms so the ball sits in front of the centre of the chest, at
heart height, palms facing each other and fingers softly
curved; keep the shoulders sunk and the trapezius
relaxed, elbows in a gentle arc and lower than the
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wrists; feel the space between the hands and the chest
as a rounded, expanding field of energy.

4. White ball at the upper dantian (forehead / third
eye): slowly raise the arms so the ball is held in front of
the forehead or the brow, maintaining the rounded
shape, palms facing each other; keep the neck long and
the chin slightly in, the effort of holding the arms coming
from the body's centre and the legs rather than from
shrugging; let awareness rest in the region between the
hands and the centre of the head.

5. Closing: slowly lower the arms, placing one palm over
the other at the lower abdomen (below the navel),
maintaining the relaxed stance and breathing quietly,
feeling warmth settle in the lower abdomen; after one
or two minutes let the arms hang at the sides, gently roll
the shoulders, and walk a few relaxed steps before
moving on to other activity.
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Part VI

Integrated Model and Outlook
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24. Integration: A Multi-Scale Cascade Model of Qigong and Neidan

EQNERY

The evidence reviewed supports a multi-scale,

=E

bidirectional model in which Qigong movement and

Neidan internal work activate overlapping but distinct
cascades, both converging on the mast cell as a core
cellular transducer. The model operates at four scales:

Scale
RE

1 Mechanical /
hypoxic
1 Kt/ BRE

2 Neural
2 g

3
Neuroendocrine—
immune

3 WEADW—
RE

4 Genomic/
molecular

4 BEFA/HF

Qigong mechanism (common to all practice)

FIHEH (FIAERLE )

Slow movement - fascial
mechanotransduction - Piezo1/2 > Ca?* >
acupoint mast-cell degranulation

EIEENE > BHIENEEE S Piezol/2 > Ca** >

TN BB A A e e R L

Acupoint afferents - hypothalamus (HPA
regulation, CRH inhibition) + vagal nuclei (raised
vagal tone, a7nAChR mast-cell stabilization)

TUBEA > FHRE (HPABED ~ CRH I ) +
PREMBREAZ (ZEERNDFAS © aZnAChR BEAR AR
fEiERE )

Lower cortisol + higher vagal tone - fewer pro-
inflammatory cytokines (IL-6, TNF-q, IL-1, IL-8,
IL-17), more anti-inflammatory (IL-10, IFN-y),
NF-kB inhibition

FERRE+ KERNDAS > REXABPAF
B (1L-6 ~ TNF-a IL-8 ~ IL-17 ) - fE&

I (110 - NF-kB #07l

IL-1
IFN-y )
Lower cortisol + oxidative stress > telomerase
up-regulation, telomere protection; SOD/GPX

up-regulation - less oxidative damage; SASP
attenuation - less inflammaging

BERE + SIEENEE > Intifs L8 -« IRiE
7 ; soD / GPx £ > &(EIEEBRE D ; SASP =
B> KUERERE
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Additional Neidan mechanism
A FEE M

Breath retention - transient hypoxia - HIF-1a
stabilization in mast cells = trophic
degranulation; rising CO, - vasodilation -
thermal activation of Piezo1; yi (intention) >
cortico-autonomic projection - mast-cell
efferent modulation

F&R > WERE > BAAREDE HIF-10 18E >
HEMIRTERN ; co, AT > MEHER > Piezol
HAUE ; B > RE—BERH > BEXARED
FHED

Upper-dantian / GV20 attention = prefrontal—
hypothalamic feedback - direct HPA inhibition;

GV4 Mingmen attention = lumbar sympathetic
modulation - reduced adrenal-cortical output

EFH / Gv20 X T > AIBRE— N RERE >
H#Z HPA M ; Gv4 mPTER > PEARLARET >
B LREEHLRE

HIF-1a - Sirtuin-1 - NF-kB deacetylation -
SASP attenuation; Sirtuin-1 - eNOS - NO -
endothelial protection

HIF-1a = Sirtuin-1 > NF-kB £ & {E > SASP =
SEL ; Sirtuin-1 > eNOS = NO > N IRE

HIF-1a - PGC-1a - mitochondrial biogenesis;
Sirtuin-1 - TERT deacetylation - telomerase
activation; intermittent hypoxia - hormetic
anti-ageing gene expression

HIF-1a > PGC-1o > #RKIBEE S AL ; Sirtuin-1
- TERT EL 1L > IntEEEUS ; BEaEiRE
> BERHEENNRERERARE
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Within this framework, the mast cell is not a passive
responder to physical stimulus but a cellular integrator
standing at the intersection of the ancient Neidan
tradition and contemporary molecular gerontology: a
sensor of mechanical force, oxygen tension,
temperature, and neuropeptidergic signals, whose
calibrated response to the practitioner's breath,
movement, and intention determines the biological age
of the tissue it inhabits. The ancient Daoist wisdom of
cultivating qi through Neidan to reach longevity is
finding its most precise empirical expression in the
language of HIF-1a, Sirtuin-1, and mast-cell trophic
biology.

25, Clinical Implications and Practice Design

The evidence reviewed supports a tiered approach to
Qigong-based anti-ageing and adjunctive treatment:

1. Tier one—general Qigong (movement-based):
Wu Qin Xi and Baduanjin have the strongest RCT
evidence base for reducing oxidative stress and
improving anti-ageing biomarkers. The minimum
effective dose is roughly 3—5 sessions per week
for at least 2-4 months to achieve telomerase
and HRYV effects.

2. Tier two—Neidan-oriented practice (inward,
breath-focused): advanced practitioners with
experience in dantian cultivation and breath
regulation, through extreme respiratory slowing
(1-2 cycles per minute) or structured breath
retention, access the additional HIF-1a—>Sirtuin-1
anti-ageing cascade and deeper vagal-mast-cell
stabilization. The Neidan transition from
"deliberate action" (you wei) to "effortless
action" (wu wei) corresponds at the cellular level
to a shift from mechanotransduction-driven
mast-cell activation to intention-driven vagal
mast-cell stabilization.

3. Tier three—precision Qigong (personalized
prescription): selecting specific forms based on
individual meridian-conductance profile,
inflammatory biomarkers, and HRV: those with
high baseline inflammation and low vagal tone
are preferentially prescribed slow-breathing
Neidan practice to maximize
parasympathetic/a7nAChR mast-cell
stabilization; those with high oxidative stress and
mitochondrial dysfunction are preferentially
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prescribed breath-retention practice to maximize
HIF-1a->PGC-1a mitochondrial biogenesis.

As for the recommended "dose" for general health,
practice should occur 3—4 times per week for 40-60
minutes over at least 12 weeks (specific conditions such
as depression may require more than 24 weeks), while a
single session can provide acute relief of stress and
anxiety. The mast-cell biology described in this paper
also suggests particular clinical relevance for conditions
characterized by mast-cell over-activation: atopic
dermatitis, mast-cell activation syndrome (MCAS),
fibromyalgia, irritable bowel syndrome, and chronic
fatigue syndrome. Both practices have no significant
adverse effects, require no equipment, can be adapted
to mobility limitations, and produce simultaneous
benefits across cognitive, cardiovascular,
musculoskeletal, immune, and genomic domains,
making them well suited to integration with
conventional anti-ageing and preventive-medicine
programmes (no serious adverse events have been
reported in major systematic reviews; a minority of
beginners, about 24%, experience mild muscle
soreness).

26. Limitations and Future Research Directions

Although the evidence is growing, several
methodological limitations warrant caution:

* Heterogeneity of interventions: Qigong
encompasses dozens of forms, and Neidan
encompasses multiple schools (Quanzhen,
Zhengyi, Wudang) with differing breath-retention
protocols and orbit sequences; most studies
investigate a single form, limiting generalizability.

¢ Difficulty of blinding: no convincing placebo
exists, and most evidence relies on active-control
or waiting-list designs, with widespread variation
in study quality and high heterogeneity.

e Scarcity of human mechanistic studies: most
acupoint mast-cell response data come from
animal models; in human subjects, the mast-cell
degranulation profile during Neidan breath
retention and the HIF-1a transcriptional activity
at dantian acupoints have not been directly
measured.

* Many applied mechanisms remain hypothetical:
some of the molecular cascades described in
Parts lI-IV (particularly the disease-specific and
anti-ageing pathways) are mechanistic
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hypotheses and cross-disciplinary inferences, not
yet established clinical consensus.

Priority research directions include: RCTs comparing
general Qigong with Neidan-style breath-retention
practice on a validated anti-ageing panel (telomere
length, plasma CGRP, serum 8-OHdG, Sirtuin-1 activity,
HRV SDNN) with long-term follow-up (212 months);
direct measurement of HIF-1a mRNA and protein in
peripheral blood mononuclear cells immediately after
structured breath retention in experienced Neidan
practitioners; histological studies comparing mast-cell
density and mediator profiles at dantian acupoints (CV4,
CV6, GV4) in Neidan practitioners versus age-matched
controls; investigation of the primo vascular system as a
conduit for the propagation of mast-cell mediators
during microcosmic-orbit practice; and precision-Neidan
trials matching breath-retention protocols to individual
meridian-conductance and inflammatory-biomarker
panels. Rigorous sham-controlled trials are still needed
to disentangle specific effects.

=A,

27. Conclusion 27. 4
Qigong and Neidan practice activate a coherent multi-
scale cascade of physiological mechanisms that together
constitute a profound mind-body regulation and a
potential anti-ageing intervention, operating through
two overlapping but complementary modes. The first
mode—shared by all Qigong practice—applies
mechanotransductive stimulation to acupoints along
meridian trajectories, activating mast cells whose
degranulation products bridge the gap between somatic
movement and neural, immune, and endocrine
signalling; through the afferent arcs activated at
acupoints, Qigong modulates the autonomic nervous
system (increasing HRV and vagal tone), the HPA axis
(lowering cortisol), and the immune system (lowering
pro-inflammatory cytokines and NF-kB). These systemic
effects converge on the cellular and molecular
determinants of biological ageing and translate clinically
into measurable improvements in stress, anxiety, sleep,
fatigue, pain, and a range of chronic diseases.

The second mode—specific to Neidan—adds an entirely
distinct cellular language via the HIF-1a signalling axis.
Breath retention delivers controlled, intermittent
hypoxic pulses to mast cells at anatomically designated
dantian and acupoint locations, triggering trophic HIF-
la-mediated mast-cell activation (releasing VEGF, TGF-B,
NGF, and calibrated amounts of histamine) that
maintains acupoint tissue integrity; the CO,-driven
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vasodilation produces the warm, pulsatile progression of
the "qi sensation" along the microcosmic orbit; and the
HIF-1a->Sirtuin-1 cascade thus activated acts at the
genomic level to stimulate mitochondrial biogenesis,
activate telomerase via TERT deacetylation, inhibit NF-kB
and SASP, and protect endothelial cells from the CGRP—
mast-cell axis that drives skin ageing. Intentional focus
(yi) on specific dantian and acupoints (particularly GV4
Mingmen and GV20 Baihui) provides a top-down cortico-
autonomic complement to these bottom-up hypoxic
signals, constituting the cellular substrate of "guiding qi
with intention." Within this unified framework—from
the ancient cultivation of the dantian to telomerase and
mast-cell trophic biology—traditional Neidan wisdom
and contemporary molecular science find a coherent
dialogue at the meeting point of "the mast cell as core
transducer." A final emphasis is warranted: the value of
these practices lies in their role as low-risk integrative
methods complementary to conventional medicine, not
as a replacement for treatment of any disease.
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