What Does Acupuncture Do?

| THAT'S ODD...\YNECK SUDDENLY )

Decreases Pain = Nociceptive Neuromodulation
Decreases Inflammation

Increases Perfusion

Prevents Tissue Fibrosis and Adhesions
Promotes Tissue Healing

Increases Range of Motion

Resolves Muscle Spasm

Increases Proprioception

Improves Neuromuscular Integration

Increases Strength

Balances Internal Organs and the Autonomic Nervous
System

Boosts the Immune System and Circulation

e Calms the mind
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YEELS BETTER

NOCICEPTIVE NEUROMODULATION l ARLY ACUPUNCTURE I
¢ Direct neuromodulation by local needling (gate control theory) [ — ——
¢ Reflex neuromodulation of deep trigger points by superficial stlmulatlon of A-delta flbers
e Segmental neuromodulation by acupuncture/electro-acupuncture (PENS)

e Systemic neurohumoral modulation by activation of the endogenous opioid inhibitory system
either by distal manual stimulation or EA

o Direct somatovisceral neuromodulation by stimulation of reflex distal points

¢ Direct somatovisceral neuromodulation by stimulation of reflex segmental points

¢ Reflex somatic and visceral neuromodulation at microsystems (ear, scalp, hand)

SYMPATHETIC SWITCHES
e Located close to the radial and peroneal arteries. Both arteries form arterial arches. Arteries are
rich sympathetic nerve fibers, particularly in the smaller arteries. The arches are very reactive to
sympathetic stimulation.

PARASYMPATHETIC SWITCHES
e Parasympathetic nerve fibers are located within venous and lymphatic systems. These systems
mainly distributed in medial aspect of UE.

NEUROANATOMY OF ACUPOINTS: Nervous System
¢ Acupuncture needling stimulates electrical impulses which travel from dendrites to cell body and
axon.
¢ With sufficient stimulation to dendrite receptors, action potential threshold will be exceeded and
an electrical impulse will propagate from cell body along axon to axon terminal.
e Axon terminal passes impulse along to adjacent neuron via synaptic terminals.

NEUROANATOMY OF ACUPOINTS: Nervous System

¢ Clinical evidence demonstrates that acupuncture stimulation normalizes activities of sympathetic
and parasympathetic systems and assists in restoring homeostasis.

e Acupuncture needles directly stimulate and relax skeletal muscles by creating minute lesions in
the muscles.

e Lesions stimulate spinal cord and brain to secrete neurobiochemicals such as endorphins, which
relax smooth, cardiac and skeletal muscles.

e Acupuncture stimulates the two thinnest fibers: A delta and C fibers.

o C fibers are specifically sensitive to noxious stimuli such as heavy pressure, intense heat and
strong chemicals.

¢ Acupuncture mostly stimulates C fibers by producing small lesions in the tissue which can last for
2-5 days.




PATHOPHYSIOLOGY OF ACUPOINTS: Acupoint Phases
e Active acupoints have the lowest mechanical threshold; they may continuously fire impulses to
the brain and spinal cord and brain. Even without external mechanical pressure, and may finally
sensitize the neurons in the spinal.

PATHOPHYSIOLOGY OF ACUPOINTS: Physical Properties
e Passive acupoints will appear symmetrically all over the body when the health or homeostasis of
the body declines.
e This phenomenon is referred to as the systemic model of acupoint formation.
e These points are referred to as homeostatic points(HA).
¢ Points related to specific injuries or disease are will appear around the injured area or in related
skin or muscles segments are referred to as symptomatic points(SA).

MECHANISMS OF ACUPUNCTURE
e Acupuncture creates minute lesions in target tissues which activates self-healing mechanisms
such as restoring homeostasis, anti-inflammatory reactions and tissue regeneration.
¢ Needle manipulation creates winding of the soft tissue around the needle in addition to localized
lesions.

In addition, deformation of tissue generates a minute electrical charge.
De Qi (18%&) sensations are produced by the stimulation of various types of afferent nerve fibers.

Acupuncture activates chain reactions in both local tissues and the CNS.
Local skin reaction and cutaneous microcurrent mechanism

Local interaction between the needle and the surrounding soft tissues

Local relaxation of muscle shortening and contracture

Neural mechanisms

Blood coagulation and lymphatic circulation

Local immune response

DNA synthesis to replace injured tissues and repair the acupuncture lesions

MECHANISMS OF ACUPUNCTURE: Local Skin Reaction
e Acupuncture stimulates the following skin tissues:
- Afferent sensory nerve fibers and sympathetic neuron fibers (for sympathetic control of

sweat glands and fine blood vessels)

- Fine arterial and venous blood vessels (nutrition supply and temp regulation)
- Lymphatic tissue, mast cells (immune function)
- Connective tissues (structural and functional support)

Passive acupoints the skin electrical conductance increases and resistance decreases.

Normal dry skin has a DC resistance approximately 200,000 to two million ohms.

At acupoints this resistance is down to 50,000 ohms.

In the chronically ill acupoints become more sensitized which contributes to high electrical

conductance and low resistance.

o Thereis 20 to 90 mV of resting potential across the intact human skin, outside is negative and
inside positive.

e Most acupoints are measured at 5 mV higher than non-acupoints.

e The higher voltage of acupoints is due to the majority of acupoints being located proximal to
areas rich in nerve fibers and/or vasculo-lymphatic structures.

¢ Insertion of a metal needle makes a short circuit from the skin battery and thus creates a
microcurrent, called a current of injury, moving from inside to outside.

o The small lesion created by acupuncture needle causes negativity at the needling site and
produces 10 mA of current of injury.

e Microcurrents induced by needling are not sufficient to initiate nerve impulses to the spinal cord.

o Needle manipulation promotes tissue healing by producing biomechanical, vasomotor and neuro-
modulatory effects on connective tissue.

¢ When a needle is inserted into the body there is an initial coupling between the shaft and collagen
fibers.

¢ This initial affinity is caused by both surface tension and electrical attraction between metal and
the connective tissue charges.

¢ Once the wrapping takes place, frictional forces take over.

e The rotation of the needle increases tension on the fibers by winding them around the needle.
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In response to this mechanistic deformation, cells generate cascades of cellular and molecular
events, including intracellular cytoskeletal reorganization, cell contraction and migration, release
of growth factors, activation of intracellular signaling pathways and of nuclear binding proteins
that promote the transcription of specific genes.

These effects lead to synthesis and local release of growth factors, cytokines, vasoactive
substances, degradative enzymes and structural matrix elements.

Release of these substances changes the extracellular milieu surrounding the needled tissues
and promotes healing.

Mechanical signals produced by simple needle manipulations generate cascades of downstream
physiologic healing effects.

Clinical evidence shows that mechanical signal transduction from needle manipulation may help
desensitize sensory receptors and restore normal pain threshold.

NEUROCHEMICAL MECHANISMS

Neurochemical mechanisms provide analgesia, promotes homeostasis and tissue healing as well
as boosting the immune, endocrine, cardiovascular and digestive systems.

Acupuncture restores the control system of the body and promotes self-healing, both of which are
suppressed during the disease or injury process.
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Figure 3-2 Neural mechanism
of acupuncture analgesia. E,
@ ' 7, Painful Endorphins; M, monoamines; ALT,
<" stimulus anterolateral tract; DLT,
e dorsolateral tract; STT,
spinothalamic tract. (Redrawn from
Stux G, Hammerschlag R, editors:
Clinical acupuncture scientific
basis, Berlin, 2001, Springer.)
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SEGMENTAL VS NONSEGMENTAL
e Segmental innervation refers to the distribution of nerves within an organ or muscle.
Local painful points Acupuncture Analgesia is produced segmental mechanisms.
Distal points Acupuncture Analgesia works through nonsegmental mechanisms.
When used together, they have a synergistic effect.
Segmental circuits activate the spinal cord, midbrain and pituitary/hypothalamus.
Nonsegmental circuits bypass certain parts of the spinal cord and travel directly to the midbrain
and pituitary / hypothalamus.
e Segmental points directly inhibit pain and distal points promote systemic homeostasis.

BLOOD COAGULATION SYSTEM
e Acupuncture induced lesions release chemicals from tissue such as blood coagulation factor XlI
which activates other factors to attract immune cells to needle site.
e Lesions stimulate mast cells and produce bradykinin and histamine which increases
vasodilatation and increased vascular permeability.
¢ Enhanced vasodilatation improves blood flow and enables immune cells to move from the blood
to the lesion site.
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Figl,lre.4-2 Cortical activation maps resulting from “pain” stimulation and “acupuncture +
pain” stimulation, respectively. A significant decrease in activation is seen in most of the
pain signal processing areas, which include the cingulate cortex and the thalamus.

Acupuncture with electric stimulation (Electro Acupuncture)

e Microcurrent stimulation causes increased production of ATP.

o ATP(adenosine triphosphate) molecules are the storage and distribution vehicles for energy in
the body. The breakdown of ATP into ADP yields energy.

e Microcurrent stimulation between 200-800 microamps increases the tissue levels of ATP. Simply
put, microcurrent accelerates the healing process.

e Milliamp increases production of endogenous opioids.

e Below 100 Hz milliamp stimulation produces endorphins and enkephalins.

e Above 100 Hz stimulation produces dynorphins.
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