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• Approccio scientifico per lo studio di una 
terapia che prevede l’inserzione e la 
stimolazione di aghi sulla superficie del corpo, 
sviluppata dalla Medicina Tradizionale Cinese 
(TCM).

• Differenze tra TCM e Medicina Occidentale: 
• Metodo di diagnosi
• Perseguimento di un razionale 

scientifico per la terapia.
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NIH Consensus Statement (1997)
Addiction, Asthma, Carpal Tunnel Syndrome, Fibromyalgi,a Headache, Low back pain,
Menstrual cramps, Myofascial pai,n Osteoarthritis, Postoperative dental pain, Stroke 
rehabilitation, Tennis elbow, Adult post-operative and chemotherapy nausea and vomiting.

Source: http://odp.od.nih/gov/consensus/cons/107/107statement.htm

WHO:
Allergic rhinitis, Biliary colic, Depression, Dysentery, Dysmenorrhea, Primary Epigastralgia, 
Facial pain, Headache, Hypertension,  Hypotension, Induction of labor, Knee pain, Leukopenia
Low back pain, Malposition of fetus, Morning sickness, Nausea and vomiting, Neck pain
Pain in dentistry, Periarthritis of shoulder, Postoperative pain, Renal colic, Rheumatoid 
arthritis, Sciatica, Sprain, Stroke, Tennis elbow, Adverse reactions to radiotherapy and/or 
chemotherapy

Source: 
http://216.239.41.104/u/who?qcache:k0eo2DnBw4J:www.who/int/medicines/library/trm
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NIH is the Nation’s medical research agency and is the largest source of funding for medical 
research in the world. In FY 2012, the entire NIH budget was approximately $30.9 billion. NCCAM’s 

overall budget that same year was about $128 million, or 0.4 percent of the total NIH budget

http://nccam.nih.gov/

The National Center for Complementary and 
Alternative Medicine (NCCAM) at the National 
Institutes of Health (NIH) funds and conducts 

research to help answer important scientific and 
public health questions about complementary 

health approaches. NCCAM works to determine 
what is promising, what helps and why, what 

doesn’t work, and what is safe.
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Agopuntura



Regolazione dell’equilibrio tra
Yin and Yang quando le potenzialità

omeostatiche sono sopraffatte da stress 
acuto o cronico

Agopuntura



Agopuntura

L’agopuntura è essenzialmente una
tecnica usata per correggere disfunzioni

reversibili in maniera fisiologica.



Omeostasi



Sistema nervoso



La Neurofisiologia dell’agopuntura



1973: Increase of 
nociceptive threshold

Gradual changes: 
diffusible factors

Blocked by procaine: 
sensory afferent

Chin Med J, 3:151; 1973
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1974: The analgesic 
action of 
acupuncture can be 
transferred between 
rabbits by 
transferring CSF.

Scientia Sinica, 17:112; 1974
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Kexue Tonga 28:312; 1983

1983: 
Elettrocupuncture
produces concomitant 
increase in pain 
threshold and brain 
beta-endorphin levels.
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1986: Elettrocupuncture
at low and high 
frequencies releases 
different types of 
endogenous
opioids from the CNS.

Kexue Tongbo 31: 1512; 1986
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1992: EA and TENS at acupoints produce similar analgesic 
effects.

Int J Neurosci 65:117; 1992
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Han JS TRENDS in Neuroscience, 2003; 26:17-21

Frequency of Stimulation
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Someone 
touches you

Sensory 
receptors

are 
stimulated

Spinal cord

BrainMotor NeuronsMuscles

You Respond

Relaying an impulse



Relaying an impulse



Neurofisiologia dell’agopuntura



CENTRAL NERVOUS SYSTEM LEVEL
Action on autonomic activity and pain descending control system.
Control of sympatho-adrenal and hypothalamus-pituitaryadrenal
/gonadal axis.
Mediators: Endorphins, ACTH, MSH,LH, FSH, etc., Neurotransmitters
(5-HT, NE), Neuropeptides (Oxitocyn, Vasopressin, PACAP, etc.),
Growth Factors. Cannabinoids.

CENTRAL NERVOUS SYSTEM LEVEL
Possible effects on higher brain functions (mood, depression,
anxiety). Feedback/descending regulation of pain, autonomic
activity and hormonal milieu.

LOCAL LEVEL
Afferent nerve activation. Local reaction mediated by:
Neuropeptides, Prostaglandins, histamin Growth Factors (NGF),
Adenosin. Cannabinoids.

SPINAL / SEGMENTAL LEVEL
Reflexive modulation of visceral organ function mediated by
autonomic nervous system.

Neurofisiologia dell’agopuntura



Somatosensory system: Detection of stimuli 



Needle insertion site



Receptors



Characteristic of receptors



Characteristic of receptors



Neuron Behavior



Types of synaptic transmission



Inhibitory mechanisms

Pre-synaptic
Inhibition

Post-synaptic
Inhibition



Needle insertion site



Needle insertion site

Axon Reflex
A response in which 
impulses initiated in 
sensory nerves are 

relayed antidromically 
down other branches of 
the sensory nerve fibers 



Axon and dorsal root 
reflexes ® local 
vasodilatation by release 
of neurotransmitters 
(CGRP, SP, VIP and NGF) 
® increased nutritional 
blood flow 

Needle insertion site



The neuronal purinergic system 

Yong Tang et al. Neuroscientist 2016;22:563-578

Needle insertion site



The neuronal purinergic system 

Needle insertion site



Insertion and twisting of the

acupuncture needles releases ATP

by mechanical stimulation of

keratinocytes, the major cell type

of the skin and from

subcutaneous mast cells, without

a direct damage to the respective

cell membranes.
Yong Tang et al. Neuroscientist 2016;22:563-578

Needle insertion site



Needle insertion site

Goldman, N. et al. Nat Neurosci 13, 883-888 (2010).
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Somatosensory system: Detection of stimuli 



• Dequi “sensations” are close to deep muscle pain.

• Sign of activation of A-delta and C fibers.

• Such fibers innervate low and high threshold 
mechanoreceptors (ergoreceptors) normally activated by 
strong muscle contraction as well as polymodal 
receptors.

• Therapeutic effect of acupuncture can also be noted 
during muscle exercise.

Sensory stimulation by acupuncture



Somatosensory system: Detection of stimuli 



Somatosensory system: Detection of stimuli 



Int  Congr Series, 1238:63; 2002

The polymodal receptor hypothesis



Stimulus propagation



Sensory stimulation by acupuncture



Spinal/segmental effects

Pain Modulation

Somato-Visceral reflexes



Somatosensory system: Detection of stimuli 



Spinal cord



Sensory Dermatomes

Un’area della superficie 
corporea innervata da un 

singolo nervo spinale (singola 
radice posteriore).



Modulation of pain transmission

Gate Control Theory
• Proposed in 1965 by Melzack & Wall
• Segmental inhibition of pain transmission
• Component of TENS analgesia



Modulation of pain transmission



Spinal/segmental effects



Autonomic reflex



Gastric motility

Segmental:  inhibition, 
↑sympathetic activity

Extra-segmental: increase,
↑ parasympathetic activity 

Neurosci Res 18:53;1993

Autonomic reflex



Bladder contraction 
(micturition)

Segmental:  inhibition, 
↓parasympathetic activity

Neurosci Res 15:189;1992

Autonomic reflex



1. Rapid excitation of sympathetic system:

– increase of heart rate 
– regional vasoconstriction
– increase blood pressure
– more effective perfusion of the muscle
– Decrease blood flow to visceral organs
– Optimal adaptation to heavy load of the 

muscle

Biphasic Modality 



Autonomic functions

Fight or Flight



Biphasic Modality 

2. Opioid-mediated central inhibition of the 
sympathetic outflow:

– Evident after the end of EA or exercise 
– Long-lasting
– Decrease of blood pressure
– Decrease of heart rate



Rest & 
Digest

Autonomic functions



Modulation of control systems; opioids etc.

Descending pain inhibiting systems
Central autonomic activity
Neuroendocine effects (HPA, mood etc.) 
Neuroplasticity, stem cells, NGF, BDNF.

Central effects of acupuncture



Acta Neurol Scand 2006: 113: 370–377

Central modulation of pain processing

Modulation of Pain



Somatosensory cortex



Neurosci Lett  354: 50-53; 2004

Acupoints specificity



• EA at GB meridian 
acupoints specific for 
visual diseases, 
differentially modulates 
visual cortex activity in 
different subjects.

Proc Natl Acad Sci U S A. 1998 March 3; 95(5): 2670–2673. 
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Acupoints specificity



Summary



A Yin-Yang matter?


