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Fibromialgia

La fibromialgia € una
sindrome caratterizzata da
dolore muscoloscheletrico
cronico e diffuso (tender
points)

associata a:

++» Astenia/affaticamento

+¢ Disturbi del sonno

+* Depressione

+* Disturbi cognitivi
(«fibro-fog» deficit di
attenzione e memoria)

— definizione della sindrome
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DEFINITION OF NOCIPLASTIC PAIN

Nociplastic pain is defined as “pain that arises from altered nociception despite no clear evidence of actual or threatened tissue
damage causing the activation of peripheral nociceptors or evidence for disease or lesion of the somatosensory system
causing the pain.”
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Structural and functional changes in the human brain
in chronic pain conditions.
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PAIN IN THE BRAIN

. Acute Pain A Nociceptive Pain

’ Nociplastic Pain

1. thalamus 1. thalamus 6. mPFC
2. insula 2. insula 7. rACC
3. Sl 3. Sl 8. SFG
4. dACC 4. dACC 9. NAc
5. SMA 10. ITG
11. PPC

Neuroscience and Biob:

Fig. 1. Pain in the brain. Neural networks
associated with three causally discrete types of
pain: acute, nociceptive, and nociplastic. Note
the high degree of overlap between the acute
pain and nociceptive pain networks, which
include both sensory and affective regions. In
contrast, the nociplastic pain network includes
relatively distinct affective regions. Abbrevia-
tions: SII, secondary somatosensory cortex;
SMA, supplementary motor area; mPFC, medial
prefrontal cortex; rACC, rostral anterior cingu-
late cortex; dACC, dorsal anterior cingulate
cortex; SFG, superior frontal gyrus; NAc, nu-
cleus accumbens; ITG, inferior temporal gyrus;
PPC, posterior parietal cortex.
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Distinct aberrations in cerebral pain processing
differentiating patients with fibromyalgia from

patients with rheumatoid arthritis

Angelica Sandstrém?®®*, Isabel Ellerbrock®®, Monika Lofgren®, Reem Altawil®, Indre Bileviciute-Ljungar®,
Jon Lampa®, Eva Kosek®P-®




PRINCIPAL FIBROMYALGIA SYMPTOMS

— Cognitive dysfunctions ~ Sleep disturbances
* Concentration * Insomnia
. Depression difficulties = Frequent awakening
* Post-traumatic stress = Memory deficits = Non-restoring sleep
disorder
-t

L

Pain

* Generalized
(head-to-toes)

* Described in terms
of neuropathic pain,
paraesthesias

Fatigue
* Physical

* Mental

|

\. Feellng of instability

Blurred vision,

e

and xerophthal

- Xerostomia

* Variations in responses
ao clolg at the exl;edmiﬂes
including Rayna
phenomenon)

« Orthostatic hypotension

* Migraine or headache

= Stomach ache or dyspepsia

* Abdominal pain or
Irrmble bowe! syndrome

* Morning stiffness not
exceeding 50 min

. Vulvoﬂynia
* Dysuria

* Hypersensitivity to light,
odours and sounds
« Chemical sensitivity

Cardinal features

B Other common features

Fig. 2 | Principal fibromyalgia symptoms. Fibromyalgia has a complex symptomatology. Symptoms can be are divided in
two groups: cardinal features (shown in pink), which include the most characteristic fibromyalgia symptoms that are
pivotal for a diagnosis according to the latest criteria, and other common features (shown in in grey).

Sarzi-Puttini P et al. Nature Rev Rheumatol 2020 16: 645-660




Table. Pathophysiology of Fibromyalgia: Potential Mechanisms

Description

Amplification of pain In the spinal cord via spontaneous nerve activity, expanded receptive fields, and augmented stimulus
responses

Abnormalities of descending Dysfunction In brain centers (or the pathways from these centers) that normally downregulate pain signaling In the spinal cord
Inhibltory pain pathways

Neurotransmitter Decreased serotonin In the central nervous system may lead to aberrant pain signaling; this may partly be explained by a

abnormalities serotonin transporter polymorphism
Decreased dopamine transmission In the brain may lead to chronic pain through unclear mechanisms

Neurohumoral abnormalities Dysfunction in the hypothalamic—pitultary-adrenal axis, including blunted cortisol responses and lack of cortisol diurnal variation,
Is assoclated with (but Is not specific for) flbromyalgia
Psychlatric comorbid Patients with fibromyalgla have Increased rates of psychlatric comorbid conditions, Including depression, anxiety, posttraumatic
conditions stress, and somatization; these may predispose to the development of fibromyalgla

Ann Intern Med. 2007;146:726-734.
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Central sensitization: clinical utility of a
physiological concept for the International
Statistical Classification of Diseases and Related

Health Problems and for nociplastic pain
Rolf-Detlef Treede*®, Ulrich Hoheisel, Dan Wang, Walter Magerl




Nociplastic pain—defined as pain that arises from altered nociception despite no clear evidence of actual or
threatened tissue damage causing the activation of peripheral nociceptors or evidence for disease or lesion of the
somatosensory system causing the pain—is a new concept that calls for a history of pain hypersensitivity in the
region of pain to be diagnosed. The pain is conceptualized as chronic, regional in distribution, and not

explainable by a nociceptive or neuropathic process. The regional pain and hyperalgesia distribution is consistent
with deficits in endogenous pain modulation. Hence, this subtype of central sensitization is believed to be the key
mechanism behind nociplastic types of pain, but this subtype of central sensitization differs from the activity-

dependent spinal central sensitization in nociceptive or neuropathic pain....

Comorbid anxiety or depression may rather be indicators of a third type of central sensitization in thalamocortical
circuits.

2022) S99-5107




Narrative Review

PAIN

Chronic pain as a symptom or a disease: the IASP
Classification of Chronic Pain for the International
Classification of Diseases (ICD-11)
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Chronic pain depends on the corticolimbic properties interacting with nociceptive inputs.

Cortical control
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SMALL FIBER NEUROPATHY




Fibromialgia e neuropatia delle piccole fibre
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Pediatrics. 2013 Mar 11.in press. Evidence of Small-Fiber Polyneuropathy in Unexplained, Juvenile-Onset, WidespreadPain Syndromes.
Oaklander AL, Klein MM.
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Table. Pathophysiology of Fibromyalgia: Potential Mechanisms

Mechanism Description

Central sensitization Amplification of pain In the spinal cord via spontaneous nerve activity, expanded receptive fields, and augmented stimulus

responses
Dysfunction In brain centers (or the pathways from these centers) that normally downregulate pain signaling In the spinal cord

Abnormalities of descending
Inhibltory pain pathways

aoitie Decreased serotonin In the central nervous system may lead to aberrant pain signaling; this may partly be explained by a
abnormalities serotonin transporter polymorphism
Decreased dopamine transmission In the brain may lead to chronic pain through unclear mechanisms
Neurohumoral abnormalities Dysfunction in the hypothalamic—pitultary-adrenal axis, including blunted cortisol responses and lack of cortisol diurnal variation,
Is assoclated with (but Is not specific for) flbromyalgia
Psychlatric comorbid Patients with fibromyalgla have Increased rates of psychlatric comorbid conditions, Including depression, anxiety, posttraumatic
conditions stress, and somatization; these may predispose to the development of fibromyalgla

»a

Ann Intern Med. 2007;146:726-734.
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SSRI: Inibitori del reuptake
della serotonina

NASSA: Ant. ad

TCA: azione
serotoninergica e

noradrenergica
specifica

Triciclici SNRI: Inibitori del reuptake della
serotonina e della noradrenalina

e Farmaci agonisti
SARI: Antagonisti melatoninergici

serotoninergici/Inibitori del

) Agomelatina
reuptake della serotonina 9

NARI: Inibitori del
reuptake della
noradrenalina

Stahl SM. Stahl’s Essential Psycopharmacology. Neuroscientific Basis and Pratical Application. Terza edizione. Cambridge University Press. 2008




ANTIDEPRESSIVI

FARMACO APPLICAZIONE REAZIONI AVVERSE CONTROINDICAZIONI CONSIDERAZIONI TERAPEUTICHE
CLINICA

AMITRIPTILINA DOLORE CARDIOTOSSICITA’ CONCOMITANTE USO
NEUROPATICO DI INIBITORI DELLE
MAO, DIFETTI DI
CONDUZIONE
CARDIACA
DULOXETINA DOLORE COME IMIPRAMINA COME IMIPRAMINA
NEUROPATICO
LOW-BACK PAIN
VENLAFAXINA DOLORE COME IMIPRAMINA COME IMIPRAMINA

NEUROPATICO
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Figure 2 Potential targets and receptor mechanism mediating the pain modulatory effects of monoamines
in the dorsal horn
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Pharmacological treatments

Selective serotonin-
norepinephrine reuptake

inhibitors (SNRIs)

Anticonvulsants

Pregabalin

Mirogabalin

Lacosamide

Cannabidiol (CBD) and
tetrahydrocannabinol (THC)

Tropisetron

Alleviate pain,
fatigue, and
sleep
disturbances
associated with
fibromyalgia

Reduce pain,
sleep
disturbances,
and anxiety
associated with
fibromyalgia

Potential
treatment for
fibromyalgia

Potential
analgesic effects

Interact with the
endocannabinoid
system to
regulate pain,
mood, and sleep

5-HT3 receptor
antagonist

Demonstrated effectiveness in
reducing pain and fatigue and
improving quality of life. Well-
tolerated and effective for
managing multiple symptoms.

Demonstrated effectiveness in
reducing pain, improving sleep
patterns, and reducing fatigue.
Adverse effects include dizziness
and somnolence.

Effective in reducing pain and
improving sleep quality. Associated
with central nervous system side
effects.

More effective than the placebo in
reducing pain and improving sleep
quality. Adverse effects include
dizziness, nausea, and tremor.

Effective in reducing pain,
improving sleep quality, and
reducing anxiety and depression.
Potential side effects include
dizziness and dry mouth.

More effective than placebo in
reducing pain and fatigue, and

improving sleep quality

Sodium oxybate

Central nervous
system

Arnold LM et al. (2008) [16]; Clauw DJ et al.
(2008) [17]; Mease PJ et al. (2009)[18]; Arnold
LM et al. (2005) [19]; Arnold LM et al. (2010)
[20]; Murakami M et al. (2015)[21]; Arnold LM et
al. (2009) [22]

Ohta H et al. (2012) [23]; Crofford LJ et al.
(2005) (24]; Derry S et al. (2016)[25]

Arnold LM et al. (2019) [26]; Chen EY et al.
(2021) [27]

Hearn L et al. (2012) [28]; Zaccara G et al.
(2013) [29]

Khurshid H et al. (2021) [30]; Habib G, Artul S
(2018) [31]; Sagy | et al. (2019)[32]; Walitt B et
al. (2016) [33]; Bourke SL et al. (2022)[34];
Chaves et al. (2020) [35] Bhaskar A et al. (2021)
[36]

Haus U et al. (2000) [37]; Stratz T et al. (2001)

[38); Spath M et al. (2004)[39]; Amold LM (2006)

[40]

Effective in reducing pain, fatigue,
and sleep disturbance. Common

depressant

Staud R (2011) [41]; Russell JI et al. (2011)[42];
Spaeth M et al. (2012) [43]; Spaeth M et al.

sideeffectsinclude mause=;
dizziness, and vomiting.

(2013) [44]

Cureus 15(10): e48032.




Table. Pathophysiology of Fibromyalgia: Potential Mechanisms

Mechanism

Central sensitization

Abnormalities of descending
Inhibltory pain pathways

Neurotransmitter
abnormallities

Neurohumoral abnormalities

Psychlatric comorbid
conditions

Description

Amplification of pain In the spinal cord via spontaneous nerve activity, expanded receptive fields, and augmented stimulus

responses
Dysfunction In brain centers (or the pathways from these centers) that normally downregulate pain signaling In the spinal cord

Decreased serotonin In the central nervous system may lead to aberrant pain signaling; this may partly be explained by a

serotonin transporter polymorphism
Decreased dopamine transmission In the brain may lead to chronic pain through unclear mechanisms

Dysfunction in the hypothalamic—pitultary-adrenal axis, including blunted cortisol responses and lack of cortisol diurnal variation,
Is assoclated with (but Is not specific for) flbromyalgia

Patients with fibromyalgla have Increased rates of psychlatric comorbid conditions, Including depression, anxiety, posttraumatic
stress, and somatization; these may predispose to the development of fibromyalgla

Ann Intern Med. 2007;146:726-734.
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Figure 1 Epigenome and chronic pain. Twin A and Twin B
demonstrate similar “epigenomes” at birth with few (if any) ...

/. Environment A
Twin A —_—

Early Epigenome A

Surgery

Early Epigenome B Late Epigenome B Pain

Issue 11, November 2012, Pages 1474-1490, https://doi.org/10.111 4637.2012.01438

yright: please see the slide notes for details.




l Transcription possible l

Gene “switched on”

» Active (open) chromatin

» Unmethylated cytosines
(white circles)

« Acetylated histones

Transcription Factors /
Co-activators

Gene “switched off”
« Silent (condensed) chromatin
« Methylated cytosines
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Original Experimental

Maria Carla Gerra*, Davide Carnevali, Inge Sgkilde Pedersen, Claudia Donnini,
Matteo Manfredini, Alberto Gonzalez-Villar, Yolanda Trinanes, Marina Pidal-Miranda,
Lars Arendt-Nielsen and Maria Teresa Carrillo-de-la-Penia

DNA methylation changes in genes involved in
inflammation and depression in fibromyalgia: a
pilot study

Scand ) Pain 2021; 21(2): 372-383
TETETTOEE 090




reduced GRM2 transcripts

Low GRM2 receptors
availability

Reduced Glu release inhibition and
subsequently hyperexcitability of
postsynaptic neurons due to Glu excess

Scand ) Pain 2021; 21(2): 372-383
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Acetyl-L-carnitine in chronic pain: A narrative review el

Piercarlo Sarzi-Puttini *, Valeria Giorgi ™ , Simona Di Lascio ", Diego Fornasari"

® Rheumatology Unit, ASST Fatebenefratelli Luigi Sacco University Hospital, Milan, Italy
® Department of Medical Biotechnology and Molecular Medicine, Universita degli Studi di Milano, Milan, Italy
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INDICAZIONI TERAPEUTICHE DELLA LAC (da scheda tecnica):

Lesioni meccaniche e infiammatorie tronculari e radicolari del nervo periferico




MAYO CLINIC: TRATTAMENTO NEL DOLORE NEUROPATICO

Trattamenti di 1° linea

orali

Anticonvulsants

Gabapentin® 300 mg at bedtime, increase every 4-7 3600 mg/ d
d by 300-mg increments initially to 3 (split TIDY)
times daily, then to goal of 1800
mgld as necessary to 3600 mg'd

Pregabalin® 75 mg twice daily; after 4-7 d, increase 600 mg/d
by same dosage to goal of 300 mg'd (split BICY)
as necessary o 600 mg/d

Antidepressants
Amitriptyline,  10-25 mg at bedtime, increase every 150 mgid
nortriptline” 4/ d 1o goal of 100 mg at

bedtime

Duloxetine” 20-30 mg once daily, then increase 120 mg/d
weekdy by same dosage to poal of (split BICY)
60 mgld

Supplements
g-Lipoic acd 600 mg once daily 600 mg/d
Acetyl-L- 1000 g 3 times per day 3000 mg/id
camitine (split TICY)

C.,a_p.ﬁicin (8%) Should be placed by medical staff trained 4 patches per

patch

in its usage wsing nonlatex gloves; application
pretreat area with 4% topical lidocaine

for 60 min, confirm anesthesia, apply

patchies) to affected area (may cut to

shape) for 60 min, wipe clean with

prowvided soap

Fra i trattamenti di PRIMA LINEA é raccomandata:
“*ALC 3 g/die (negli US non e disponibile ALC im)

© 2015 Mayo Foundation for Medical Education and Research ® Mayo Clin Proc. 2015:920(7):940-951
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Effetto di LAC sull’espressione del
recettore mGLU-2 nelle corna dorsali del midollo
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L'Azione analgesica di LAC perdura oltre il termine del trattamento

MOLECULAR
Research Article PAIN

Molecular Pain
Volume 13: 1-12

. . . . © The Author(s) 2
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L'Azione analgesica di LAC perdura oltre il termine del trattamento

(@) [ 14 days of treatment + 1 hr withdrawal
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CcCl

Notartomaso, Molecular Pain 2017




Table. Pathophysiology of Fibromyalgia: Potential Mechanisms

Mechanism Description
Central sensitization Amplification of pain In the spinal cord via spontaneous nerve activity, expanded receptive fields, and augmented stimulus
responses

Abnormalities of descending Dysfunction In brain centers (or the pathways from these centers) that normally downregulate pain signaling In the spinal cord
Inhibltory pain pathways

Neurotransmitter Decreased serotonin In the central nervous system may lead to aberrant pain signaling; this may partly be explained by a
abnormalities serotonin transporter polymorphism
Decreased dopamine transmission In the brain may lead to chronic pain through unclear mechanisms
Neurohumoral abnormalities Dysfunction in the hypothalamic—pitultary-adrenal axis, including blunted cortisol responses and lack of cortisol diurnal variation,
Is assoclated with (but Is not specific for) flbromyalgia
Psychlatric comorbid Patients with fibromyalgla have Increased rates of psychlatric comorbid conditions, Including depression, anxiety, posttraumatic
conditions stress, and somatization; these may predispose to the development of fibromyalgla

Ann Intern Med. 2007;146:726-734.




Azione antidepressiva di LAC
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PRINCIPAL FIBROMYALGIA SYMPTOMS

P mgons  Coptvedlaons Sy s

* Frequent awakening
* Non-restoring sleep

)

+ Concentration * Insomnia
Depresslm diiﬁculties
* Post icstress  * M y
dlsorder
T

Pain

* Generalized
(head-to-toes)

* Described in terms
of neuropathic pain,

paraesthesias |

Fatigue
* Physical
* Mental

* Morning stiffness not
exceeding A0 min

* Blurred vision, photophobia
and xerophthalmia

+ Feeling of instability

* Xerostomia

* Variations in responses
to cold at the extremities
(including Raynaud

phenomenon)
+ Orthostatic hypotension

* Migraine or headache
* Stomach ache or dyspepsia
* Abdominal pain or

* Hypersensitivity to light,
odours and sounds
+ Chemical sensitivity

8 Other common features

Cardinal features

Fig. 2 | Principal fibromyalgia symptoms. Fibromyalgia has a complex symptomatology. Symptoms can be are divided in
two groups: cardinal features (shown in pink), which include the most characteristic fibromyalgia symptoms that are
pivotal for a diagnosis according to the latest criteria, and other common features (shown in in grey).

Sarzi-Puttini P et al.

Nature Rev Rheumatol 2020 16: 645-660
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L'upregulation degli m-GLU2 potrebbe essere coinvolta
negli effetti antidepressivi di LAC

Neuropsychopharmacology (2013) 38, 2220-2230
@ © 2013 Amencan College of Neuropsychopharmacology. Al rights reserved 0893-133X/13

www.neuropsychopharmacology.org

Upregulation of mGlu2 Receptors via NF-kB p65
Acetylation Is Involved in the Proneurogenic and
Antidepressant Effects of Acetyl-L-Carnitine
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Table 1. Schedule of stressors used in the 21 days of CUMS procedure

Stressor Duration Day
Food deprivation 24-h Monday
Exposure to a foreign object 24-h

Water deprivation 24-h

Forced swimming at 12 °C 6-min Tuesday
Soiled cage 24-h

Overnight illumination Overnight

Food deprivation 24-h Wednesday
Cage tilt (45°C) 7-h

Physical restraint 2-h

Exposure to an empty bottle 1-h Thursday
Cage tilt (45°C) 7-h

Overnight illumination Overnight

Soiled cage 24-h Friday
Forced swimming at 12 °C 6-min

Physical restraint 2-h

Exposure to a foreign object 24-h Saturday
Forced swimming at 12 °C 6-min

Cage tilt (45°C) 7-h

Soiled cage 24-h Sunday
Exposure to an empty bottle 1-h

Overnight illumination Overnight




EFFETTI DELLA LAC SULL'ESPRESSIONE DEL BDNF
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L-acetil-carnitina in
pazienti con dolore
cronico:

effetti su depressione e
tono dell’'umore
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L-Acetylcarnitine: A Mechanistically Distinctive and
Potentially Rapid-Acting Antidepressant Drug
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EFFETTO EPIGENETICO
LAC aumenta i livelli di acetilazione degli istoni in corrispondenza delle

sequenze promoter per i geni che codificano per BDNF e mGLU2 nella
corteccia prefrontale e nell'ippocampo.
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Nasca C et al. L-acetylcarnitine causes rapid antidepressant effects through the epigenetic induction of mGlu2 receptors. Proc Natl
Acad Sci U S A, 2013 Mar 19;110(12):4804-9.




LAC migliora rapidamente lo stato depressivo in
modello animale di depressione

» LAC migliora lo stato depressivo gia dopo 3 giorni di trattamento, clomipramina dopo 14
giorni.

» LAC mantiene l'effetto fino a 14 gg dopo il termine del trattamento, mentre clomipramina lo
perde appena il trattamento viene interrotto
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LAC migliora rapidamente e in modo marcato e

prolungato lo stato di anedonia
Sucrose preference test (anedonia)
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Nasca C et al. L-acetylcarnitine causes rapid antidepressant effects through the epigenetic induction of mGlu2 receptors. Proc Natl
Acad Sci U S A. 2013 Mar 19;110(12):4804-9.




A Depressive Behavior Antidepressant Action
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Table 1. Summary of randomized, placebo or comparator controlled, clinical trials of acetyl-L-carnitine in

treatment of depression.

Bersani et al.
(2013)

Brennan et al.
(2013)

Zanardi &
Smeraldi
(2006)

Villardita et al.

(1993)

Gecele et al.
(1991)

Fulgente et al.

(1990)

Garzya et al.
(1990)

Bella et al.
(1990)

Nasca et al.
(1989)

*p < 0.05.
**p < 0.01.

Dysthymic
disorder
(elderly)

Bipolar
depression

Dysthymic
disorder

MDD

MDD (elderly)
Dysthymic
disorder

MDD (elderly)
Dysthymic

disorder
(elderly)

Depression

***p < 0.001 versus comparator.

ALC: Acetyl-L-camnitine; ASP: Amisulpride; BDI: Beck depression inventory; CDRS: Cornell dysthymia rating scale; CGI: Clinical global impression scale; FOX: Fluoxetine;

12

12

ALC (3 g);n=41

ALC (1-3 g) + ALA
(0618 9g); n=20

ALC(1g);n=99

ALC(1.5¢g);n=14

ALC(2g;n=14

ALC (3g);n=30

ALC(1.5g);n=14

ALC (3 g);n =30

MIA + ALC (2 g);
n=M0
MIA + PBO

FOX (20 mg);
n=39

PBO; n =20

ASP (100 mg);

n=94

PBO

PBO; n= 14
PBO; n = 30
PBO; n=14
PBO; n =30

MIA + PBO; n=10

ALC = FOX in HDS-21, HAM-A,
and BDI

ALC + ALA = PBO in MADRS,
HDS-21, YMRS, and CGlI

ALC comparable to ASP in
HDS-21, MADRS, CDRS, and CGlI
ALC > PBO in HDS***

ALC > PBO in HDS-17*

ALC > PBO in HDS-17***

ALC > PBO in HDS-17**

ALC > PBO in HDS-17****

MIA + ALC > MIA + PBO in
HDS***

[32]

[28]

[31]

[24]

[27]

[30]

[26]

[29]

[25]

HAM-A: Hamilton anxiety rating scale; HDMS: Hamilton depression and melancholia scale; HDS: Hamilton depression rating scale; MADRS: Montgomery-asberg depres-
sion rating scale; MDD: Major depressive disorder; MIA: Mianserine.

Wang S et al.
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Table. Pathophysiology of Fibromyalgia: Potential Mechanisms

Mechanism

Central sensitization

Abnormalities of descending
Inhibltory pain pathways

Neurotransmitter
abnormalities

Neurohumoral abnormalities

Psychlatric comorbid
conditions

Description

Amplification of pain In the spinal cord via spontaneous nerve activity, expanded receptive fields, and augmented stimulus

responses
Dysfunction In brain centers (or the pathways from these centers) that normally downregulate pain signaling In the spinal cord

Decreased serotonin In the central nervous system may lead to aberrant pain signaling; this may partly be explained by a

serotonin transporter polymorphism

Decreased dopamine transmission In the brain may lead to chronic pain through unclear mechanisms

Dysfunction In the hypothalamic—pitultary—adrenal axis, Incuding blunted CoMisol responses and lack of cortisol diurnal variation,
Is assoclated with (but Is not specific for) flbromyalgia

Patients with fibromyalgla have Increased rates of psychlatric comorbid conditions, Including depression, anxiety, posttraumatic
stress, and somatization; these may predispose to the development of fibromyalgla

Ann Intern Med. 2007;146:726-734.




Interactions between the Ventral Mesostriatal Dopaminergic Pathway and Corticostriatal Glutamatergic Afferents in chronic pain
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