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Objectives
Review how factors such as :
• Genetic
• Cognitive factors
• Early pain experience
• Sex hormones 
• Aging 
affect endogenous pain modulation mechanisms 

and may lead to a predisposition for neurogenic 
chronic pain conditions.
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DNIC : Temporal Summation

AfterBefore Conditioning
DNIC



 Moyenne de la sommation temporelle de 
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Moyenne de la sommation temporelle 
Patients fibromyalgiques
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Dysfunction of DNIC : Dysfunction of DNIC : 
Is it a generalized effect Is it a generalized effect 

of all chronic pain conditions ?of all chronic pain conditions ?

- No deficit of DNIC in Low Back Pain 
(Julien et al., PAIN 2005)

- Deficits of DNIC in Tension-Type Headache (Pielsticker, PAIN 2005)

- Deficits of DNIC in IBS (Wilder-Smith,C.H., GUT 2004)

- . . .
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What happen to DNIC if we are expecting hyperalgesia rather than analgesia ?

 

Cold water bath 
used to trigger DNIC 
activity

Nociceptive reflex (RIII)
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Pain



 

 

Expecting Analgesia = 77% pain reduction after DNIC
RIII Reflex Somatosensory Evoked Potential

Goffaux, Redmond, Rainville and Marchand, PAIN 2007

Expectation mediated Cerebrospinal 
modulation of the analgesia



 

 

 

RIII Reflex Somatosensory Evoked Potential

Goffaux, Redmond, Rainville and Marchand. PAIN 2007

Expectation mediated Cerebrospinal 
modulation of the analgesia

Expecting Hyperalgesia = no pain reduction after DNIC



The Role of Expectation on DNIC 
in Fibromyalgic Patients

 

 

Cold water bath 
used to trigger DNIC 
activity
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Expecting Analgesia DNIC:  24%  Decrease in Pain
Triggering a significant DNIC analgesia !

The role of expectation on DNIC in FM

40% ↑

Significant reduction of 
ACC related cortical 
activity!

No reduction of the 
spinal activity ?!?!



Conclusion
- FM patients are capable of expectancy-induced 

analgesia.

- Unlike healthy subjects, this does not depend on the 
recruitment of descending inhibitory projections.

- Neurogenic rather than Psychogenic !
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Events triggering Widespread Chronic Pain !

Several patients reports developing 
fibromyalgia following a physical or 
psychological stress !



2x more sensitivity points in adolescent 
(now 14) born pre-term compared to full-
term

Preterm =   6/18
Full-term = 3/18

Not FM but perhaps at risk!

Sensitivity points

Buskila et al., (2003)

Being born prematurely and long-term effect on pain



Evaluation of the sensitivity to pain and the 
functional integrity of DNIC in pre-puberty
children (7-10 yo) born prematurely vs. full term



Thermode at 46 °C
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Being born prematurely versus full-term on DNIC



Thermode at 46 °C
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Thermode at 46 °C

0

1

2

3

4

5

6

7

8

High-Pain Premature Low-Pain Premature

Pa
in

 In
te

ns
ity

*
Pre-Immersion
Post Immersion



Conclusion

DNIC appears ineffective, but only in children born 
prematurely with a large number of painful 
interventions in the first month after birth.

Preliminary results in adolescent (post-puberty: 12-17) 
are showing the same trends.

Adolescents born at-term, that had a cardiac surgery 
in the first months after birth also presented a 
reduced DNIC ! 



DNIC deficit in Fibromyalgia

Why is it dominant in women ? 



CIDN: réduction de la douleur dans les 30 dernières secondes(T90-T120)
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p = 0,04

p = 0,56** Puissance = 80% (n=32)

Menstrual Ovulatory Lutheal

The role of sex hormones !

DNIC % Pain Reduction over the menstrual cycle

Significantly more DNIC during the ovulatory period !
Sex hormone have a significant influence on DNIC !



Women and Men DNIC

during the ovulatory period, women have comparable DNIC 
with men.  The rest of the time it significantly lower !



Early pain affect the development of DNIC,
what about aging ?

vieux pleure red



(Sous Presse)

May help undertand : 
↓ Pain threshold (↓ receptors)
↑ Pain tolerance (↓ DNIC)

Significant reduction of DNIC while aging !

Start early !



Predispositions to Chronic 
Widespread Pain ?

. . . polymorphisms of genes in the serotoninergic, 
dopaminergic and catecholaminergic systems in the 
pathogenesis of FMS and related conditions.



Pain = ↑ DA in basal ganglia in HS not FM

↑ DA in basal ganglia = relation to pain perception in HS, not FM



Dopaminergic Phenotype

Prefrontal Cortex
• D1 > D2

• Catéchol-O-
méthyltransférase (COMT)

Ventral Striatum
• D1, D2 & D3

• MAO-A/B

Dorsolateral Striatum
• D1 & D2

• MAO-A/B

Caudate NuceliCaudate Nuceli

PutamenPutamen Ventral StriatumVentral Striatum



Genotyping DRD3 PolymorphismsGenotyping DRD3 Polymorphisms

Participants: 23 HS & 23 FMParticipants: 23 HS & 23 FM

Preliminary resultsPreliminary results
•• DRD3 <> Pain ThresholdDRD3 <> Pain Threshold

•• Group (p=0.0001)Group (p=0.0001)
•• DRD3 (p=0.050)DRD3 (p=0.050)
•• Interaction (p=0.013)Interaction (p=0.013)

To thresold

FM Ser/ser 34.4 (2.2)
Ser/gly 38.2 (3.3)
Gly/gly 41.4 (5.0)

HS Ser/ser 43.1 (1.8)
Ser/Gly 41.8 (3.9)
Gly/gly 43.0 (1.8)

D3 receptors are specifically located in the nucleus accumbens D3 receptors are specifically located in the nucleus accumbens 
(Limbic Reward Circuitry)(Limbic Reward Circuitry)



DRD3 phenotype is positively correlated to 
Pain threshold in FM but not controls

Potvin, Larouche, Normand, de Souza ,Grignon, Marchand, 2008



DNIC deficit in Fibromyalgia
Depression and Chronic 
Widespread Pain? 

↓ 5-HT and NA

DNIC deficits?



No Significative Deficit of DNIC in Major Depression !



Major depression vs fibromyalgia !

A reduction, but no clear deficit of 
DNIC in MD

Fibromyalgia is not a 
masked depression!



What about DNIC in FM with and without 
depression?

FM + depression have a significantly larger deficit of 
DNIC compared to FM - depression !
– Effect of 5HT, NA ?

De Souza, J.B., Potvin, S., Marchand,S.
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Individual differences

Environmental
and 

Genetic factors



Factors implicated in the development and 
persistency of Chronic Pain

Predisposition (Phenotypes)
Early Stress (psychological or physical)
Sex hormones
Cognitive factors (expectations)
Depression
Aging
DNIC affected by: all of the above !
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