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Prevalence of Chronic Pailn

19% of the European population suffer from
chronic pain (VAS 2 5, range 0O ... 10)

33% of these patients report strong pain
(VAS 2 8 - 10)

In 59% of these patients pain lasted for at least
S years.

* Telephone interviews with 46’392 persons from 15 European countries and from Israel

** longer than 6 months, VAS (0-10): 25
*** VAS (0-10): 8-10

Breivik et al., Eur J Pain 2006




Satisfaction with Pain Medication

Insufficient pain relief

Breivik et al., Eur J Pain 2006




Patients Concerns about Paln

| worry about what people would think if they knew | take pain medicine h

(n = 4375)

I am concemed my family will think | am abusing drugs if | take pain medicine
o= 4256 [

I am taking so many medicines, | don't want to take pain medicine too
-
(n = 3875)
My pain is not severe enough to take pain medicine
= sczo) | >
I am afraid of being addicted to pain medicine _ 38
(n = 4447)
| would spend all my money on pain treatment if | knew it would work _ 42

(n = 4671)
| would rather take medication for my illness than my pain

n=s20) | >

| worry about the side effects of pain medicines 63
(anFIIIIIIIIII

0 20 40 60 80 100

% respondents

Breivik et al., Eur J Pain 2006




Examples for Sources of Chronic Pain

e |nflammation

rheumatoid arthritis

 Nerve damage

chronic regional pain

e Trauma syndrome

Zur Anzeige wird der QuickTime™
Dekompressor ,TIFF (LZW)*
bendtigt.

amputation




Acute Pain - Chronic Pailn

Acute Pain Chronic Pain
Evoked by adequate stimuli, e.qg. Evoked by in-adequate stimuli
mechanical stress hyperalgesia
noxious heat allodynia
acidosis spontaneous pain
Correlates with Outlasts peripheral stimulation
intensity and duration of the stimulus (inflammation or tissue repair)

Chronic pain is a form of maladaptive CNS
plasticity



Peripheral and Central Pain
Sensitization

secondary (central)
hyperalgesia

primary (peripheral) allodynia

hyperalgesia spontaneous pain \




Patch-Clamp Recordings from Neurons i1In a
[ransverse Rat Spinal Cord Slice Preparatiot
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Biologically Active Prostanoids

—\ = OOH

Arachidonic acid

Cyclooxygenase reaction CQOX-1 COX-2
NSAIDs

COX-2 selective “coxibs”

COOH

Y\/\/

Peroxidase reaction
NSAIDs
COX-2 selective “coxibs”

PGD, oH  PGH, TXA,

PGE, PGl,

PGF,,,




Do Prostaglandins Affect Dorsal Horn
synapses?

AMPA-EPSCs NMDA-EPSCs

trol | PGE
I;::?l//’jn’/:fff .V;3:“£L;353.1;ﬁff

Ahmadi et al., Nat. Neurosci. J 2002

PGE,

O




Do Prostaglandins Affect Dorsal Horn
synapses?

Ahmadi et al., Nat. Neurosci. J 2002

PGE, -\\\~




Spinal Neuroplasticity and Pain:
Disinhibition

wild-type

Harvey et al., Science 2004
Reinold et al., J. Clin. Invest. 2005




paw withdrawal latency (s)

EP2 and GlyRa3 Medirate the Central
Component of Inflammatory Pain

{1

§ O

time (h)

paw withdrawal latency (s)

{1

| O

time (d)

Harvey et al., Science 2004
Reinold et al., J. Clin. Invest. 2005




Dis-Inhibition 1n Inflammatory Pain

MPGES1 Pain
Inhibitors

1

Coxibs == COX-2 / mPGES1

o I

InfFlammatio




MPGES-1 Inhibition in Inflammatory Pain

Relative PG Levels
(% of vehicle)
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Xu etal., JPET, 2008



The Dorsal Horn Pain Filter:
Impairrment and Repalr

Pain

Inflammation Neuropathy
COX-2 Microglia

N/

PGE,, ,BDNF
| |




Gate-Control Theory of Pain

CENTRAL

CONTROL ‘

GATE CONTROL SYSTEM

large diameter
| fiber

INPUT

small diameter fiber

il

s
o

T

ACTION
SYSTEM

Melzack & Wall, Science 1965




Facilitation of GABAergic Inhibition
Reverses Hyperalgesia

Inflammation
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Subtype-Selective “Benzodiazepines”:
L-838,417

| Muscle Anti-
Sedative relaxant convulsant

GABA,
His101 0 Arg101
His101 Oly Arg101
His126 0y Arg126
His105 Ols Arg105




GABA, Receptor Subtypes and Spinal
Analgesia -
Inflammatory Pain

heat hyperalgesia

~ 20- ldlazepam
~ A LA 5 100 -
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(0.09 mg/kg, i.t.)

Katharina Hosl & Heiko Reinold
in Knabl et al., Nature 2008




Subtype-Selective “Benzodiazepines”:
L-838,417

| Muscle Anti-
Sedative relaxant convulsant

GABA,
His101 o Arg101
His101 o Arg101
His126 o Arg126
His105 Ois Arg105

L-838,417




L-838,417 versus Morphine

Withdrawal threshold (g)

® | -838,417 (1 mg/kg)
A morphine (20 mg/kg)
16 days after CCl surgery
drug naive 9 days of drug treatment
e @ oo oo
20 T 20 -
o
i -
7]
o
10 - S 101
] — ]
i = ]
o
5 - BT D
i <
l =
0 1 2 3 4 5 o 1 2 3 4 5
time (h) time (h)

Knabl et al., Nature 2w08




L-838'417: fMRI 1n Hyperalgesic Rats

Andreas Hess in:
Knabl et al., Nature, 2008




Pain Control by Inhibitory Interneurons




Generation of BAC Transgenic Mice
Expressing EGFP 1n Neuronal Subpopulations

GlyT2 gene

Zeilhofer et al., J. Comp. Neurol
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Inhibitory Neurons 1n the Spinal Dorsal
Horn




Transcriptom of dorsal horn inhibitory cells
GlyT2-EGFP
GADG67-EGFP
PPN/OFQ-EGFP

Inhibitory interneuron-specific gene deletion
GlyT2-cre
GADG7-cre

Association studies
postoperative hyperalgesia
migraine




