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Acupuncture & its neuroscientific mechanisms of action
A great healing system: from relieving pain and stress, to achieving well-being

(1) ABSTRACT
Rationale

 Understanding how acupuncture is a real salutogenetic form of therapy, and seeing that it can be the main treatment system with some other CAM strategies for lots 
of dysfunctions. 

Objectives
 Focusing on the targets of acupuncture: peripheral and central molecules (as endogenous opioids), such as neurotransmitters and hormones, and on the main pa-
thways and brain centers, involved thanks to the actions of acupuncture. 

Materials and Methods
 Reviewing the most relevant and important scientific researches on the stress-reward equilibrium, balanced by acupuncture, and applying these notions to a case of 
polisymptomatic stress-related autonomic insomnia (heart qi and yin deficiency: insomnia, weakness, palpitations, hypertension, anorexia; points: HT5, HT6, HT7, ST36, 
CV4, CV6, SP6, CV14, BL15, LU7; 8 times once a week, 2 times once a month; needles Huanqiu 0,30x40 mm), thanks to points specificity (due to neural correlations). 

Results
 Acupuncture is able to fastly and effectively act on the stress system, by reducing the ortosympathetic outflow, by creating an equilibrium of the main neurotran-
smitters, by balancing hypotalamic activity, and moreover by enhancing parasympathetic and reward centers, with a whole wellness effect. The patient felt better after 2 
sessions, and was asymtomatic at the end of the 10 sessions treatment.

Conclusions
 Acupuncture is an old healing system, that nowadays can be understood in all its most important actions mechanisms. It helps any situation in which stress is the 
main cause of disease: it not only relieves pain and symptoms, but it can also be the basis for a salutogenetic global approach, since it acts on reward centers with a wellness 
effect on body and mind. 

(7) References

SITES
www.agopuntura-fisa.it
amabonline.it
www.mayoclinic.org
web pictures

BOOKS
-Maciocia, I fondamenti della medicina cinese, Masson
-Sotte et al, Fondamenti di agopuntura e medicina cinese, CEA
-Mann, Scientific Aspects of Acupuncture, Heinemann Medical Books
-Neurobiology of Acupuncture - International Review of Neurobiology, v 111, Academic Press
-Contrada, The handbook of stress science: biology, psychology and health
-Katzung, Farmacologia, Piccin
-Brugnoli, Tecniche di Mental Training nello sport, Edizioni red!
-Dreher, Tremblay, Handbook of reward and decision making, Academic Press, Elsevier
-Almeida, Neurobiology of opioids
-Dragoni D., REWARD7, IlMioLibro (italian+english in front) (2012; 2015)

ARTICLES
-Usichenko, Verum and sham acupuncture exert distinct cerebral activation in pain processing areas: a crossover fMRI investigation in healthy volunteers, Brain Imaging and Behavior 2014
-Wang e Wan, Acupuncture mechanisms: anesthesia, analgesia and protection on organ functions, World Journal of Traditional Chinese Medicine, 2014
-Takakura, Double-blind acupuncture needle: a potential tool to investigate the nature of pain and pleasure, ISRN Pain 2013
-How does the opioid system control pain, reward and addictive behavior? Science Daily, 2007
-Esch e Stefano, Endogenous reward mechanisms and their importance in stress reduction, exercise and the brain, Ach Med Sci 2010
-Esch e Stefano, The neurobiology of pleasure, reward processes, addiction and their health implications, Neuroendocrinology letters, 2004
-Adam e Epel, Stress, eating and the reward system, Physiology and behavior, 2007
-Valentino et al, Endogenous opioids: the downside of opposing stress, Neurobiology of stress, 2015
-Koneru et al, Endogenous opioids: their physiological role and receptors, Global Journal of Pharmacology, 2009
-Qian-Qian Li et al, Acupuncture effect and central autonomic regulation, Evid Based Complement Alternat Med, 2013
-Strudwick et al, Rapid response of autonomic nervous system to Acupuncture in Subjects under stress, Australian Journal of Acupuncture and Chinese Medicine, 2007
-Dhond et al, Acupuncture modulates resting state connectivity in default and sensorimotor brain networks, Pain, 2008
-Longhurst, Acupuncture’s cardiovascular actions: a mechanistic perspective, Med Acupunct 2013
-Karavis Miltiades, Neuroscience neurophysiology and acupuncture, 1996
-Hsiao and Tsai, A neurovascular transmission model for acupuncture-induced nitric oxide, J Accupunct Meridian Stud, 2008
-Sun et al, Effects of acupuncturing ST36 on expression on nitric oxide synthase in hypotalamus and adrenal gland in rats with cold stress ulcer, World J Gastroenterol, 2005
-Hwang et al, EA delays hypertension development through enhancing NO/NOS activity in spontaneously hypertensive rats, Evid Based Complement Alternat Med 2011
-Bergmann, The role of endogenous opioid peptides in physiological and pharmacological reward responses – a survey of present-day knowledge, Isr J Med Sci 1987
-Szara, Opiate receptors and endogenous opiates: panorama of opiate research, Prog Neuropsychopharmacol Biol Psychiatry 1982
-Van ree, Pain and endorphins, Tijdsch Diergeneeskd 1985
-Katz, Endogenous opiates and stress. Behavioral activation elicited in the rat and effects on naltrexone, diprenorphine and morphine, Neuropharmacology 1984
-Wang, Action of kappa and delta opioid agonists on premotor cardiac vagal neurons in the nucleus ambiguus, Neuroscience 2004
-Kim et al, Acupuncture reduces experimental renovascular hypertension through mechanisms involvin nitric oxide synthases, Microcirculation 2006

Zen Garden, Nanzen-ji Temple

Acupuncture needles and “tóng qián”

Autonomic nervous system, the stress side

Reward pathways, the well being side

(2) PHYSIOPATHOLOGY OF ACUPUNCTURE 
-anti-nociceptive: relieaving pain thanks to “gate” control system and opioids (2Hz: endorphins, enkephalins, 
endomorfin; 100Hz dynorfin)
-anaesthetic effects: opioids and other neurotransmitters
-immuno-modulation and anti-inflammatory effect: reduction of COX, less cytokines, normalization of TH
-neuroscience of acupuncture: neurotrasmitters and pathways (opioids, Ser, DA, GABA, ACh, Glu, and others)
-reflexes in acupuncture: skin on organs (gastroenterical effects, Heart Rate variations, BLadder contractions)
-muscular effects: relaxation
-acupuncture and body’s blood flows: induction of NOS and effects of NO, nitric oxid, vasomodulator molecule
-CNS-ANS improvement: neurogenesis, neutotrophins; “pain matrix” modulation: lymbic system, brain stem
-neuroendocrine regulation: hypothalamus-pituitary gland and peripheral hormones
-psycho-emotive improvement: reduction of orthosympatetic outflow, induction of wellness on reward pathway
...and always: “de qi” (aching, numbness, tingling, warmth, ...) and points specificity°

(3) CLINIC OF ACUPUNCTURE: ORGAN PROTECTION
-Cochrane full effectiveness of acupuncture on: 
cervical and lumbar pain (opioids and muscular effects), fibromylagia (body-mind effects); 
headaches (reduction of stress and balance of positive neurotransmitters); nausea and vo-
miting (action on vomit centers and on splanchnic ganglia); gynaecological and obstetrics 
dysfunctions (stress-wellness balance, local blood flows)
-probable effectiveness, and others diseases acupuncture can improve: 
cardiovascular dyfunctions and others disautonomic alterations (points acting on HR); 
gastro-enterological diseases (NTS modulation); epilepsy (auricolopuncture on parasym-
pathetic); Parkinson’s disease (neurogenesis), Alzheimer’s disease, stroke (improvement of 
blood flow and neurogenesis); variations of blood pressure (neurotransmitters), psycholo-
gical disfunctions,  insomnia (less stress and more REM-nonREM sleep), drug abuse and 
addictions (reduction of craving)

...acupuncture is more than placebo effect: medium effect size 0,50%

...acupuncture is better than sham acupuncture: medium effect size 0,25%

(4) SALUTOGENESIS* FROM ACUPUNCTURE
-organ protection: improvement of blood flow in the brain, of blood flow and heart rate on the heart, of mo-
tility and secretions on gastro-enterical system
-modulation of stress: acupuncture reduces activity in ortosympathetic brain areas (amygdala, hyppocam-
pus, insula, stem) with reduction of the outflow thanks to opioids (CRH (+) POMC (+) endorfins), and 
increase of vagal-parasympathetic (ACh in NA)
-acupuncture and default network: regulation of resting-state associative areas (lymbic system, parietal fron-
tal and temporal affective areas) and better connections with amygdala, SN, hyppocampus
-action on reward system (RP): nucleus accumbens, and VTA/midbrain; sense of BENECEPTION with 
balancing of reward signals (Serotonin in ACC, Dopamine in RP, and opioids), connection with ACC and 
PAG [opioids (-) GABA = (+) dopamine]; and dopamine is precursor of endomorfin; importance of trust & 
belief (in common with placebo, the subjective side of reward), better motivation and wellness
-acupuncture and fertility: modulation of uterine blood flow, improvement of uterus muscles, balance of 
psychic components, increase of 50% of ovulation
*Antonovsky social medicine theories - here we see how acupuncture leads to health and wellness too
 
-shen for well-being: du mai and heart points; hun, shen, yi, po, zhi
-CAM in sport: acupuncture and positive psychology mental training*; importance of fitness on body and 
mind, mental training for the releaving of sport pain, for relaxation and performance concentration
-zen mindfullness from oriental to occidental world: zazen meditation, koan, sutra, satori

(5) This CLINICAL CASE as an example...

...of how acupuncture can modulate stress and help in find well-being perceptions. 
 The patient, a 60-years-old woman, had problems in falling asleep at night, and the sleep quality was also bad. 
Moreover she felt palpitations at awakening and at stressfull moments during the day, moments in which she had 
hypertensive states too. She also felt weak and she could not find energy in eating, since she had a sort of anorexia. 
 According to the symptoms the diagnosis can be “heart qi and yin xu”, that is represented by a dysautonomia, 
clearly perceivable from all the symptoms: the stress system is prevalent, and the well-being state is to improve.
 The points were: HT5, HT6, HT7, ST36, CV4, CV6, SP6, CV14, BL15, LU7, adapted to each session ac-
cording to the clinical features according to point specificity°.
 The perception of the patient was a relief of stress from the 2nd session, with an improvement of sleep quality 
and quantity as soon as the acupuncture therapy continued, and after the 10th session she was totally asymptomatic. 
 During the sessions, simple relaxation dialogue techniques* were also useful to find a more conscious well-
being state.  

(6) CONCLUSIVE PERSPECTIVES

 It is clear how acupuncture is a great therapeutical and healing sy-
stem; having a salutogenesis goal, we can use acupuncture with any other 
CAM therapeutical form, since they all act also on wellness and reward 
neurobiological system too.
 It could be important to integrate acupuncture: for istance giving 
suggestions about physical activity, this one acting on opioids as well; any 
form of mental training could also be useful, since it can re-balance our 
internal mental state by developping reward thoughts. 
 So improving our body-mind well-being state is a real possibility.
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