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Neuroscience
Exploring the brain
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Ascending pathways of pain
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Schematic drawing of
microarrays (FfEEHRE )

A

e Microarrays may be
one-, two- or three-
dimentional

e Microwires are

grouped together to
Ooccupy a target area
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Surprise (- In p)

AEEE the medial pathway :
Bilateral unbiased response

— Ipsilateral — Contralateral — Control
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Hypnotic suggestions dissociate
pain sensation and pain affect

Fig. 2: Modulation of Pain Affect

A. Psychophysical B. Pain-related
Ratings activity in ACC

N Loy
O High

soms p<0.001 Fig. 4: Modulation of Pain Sensation

on

A. Psychophysical B. Pain-related
Ratings activity in S1

N Low
O High

p < 0.005 p<0.005

Intensity Unpleazantness

Hofbauer RK et al. 2001,
J Neurophysiol 86:402-411.
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Intensity Unplaasantness

Rainville P et al. 1997,
Science 277:968-971.
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D ifference in analgesia of 2Hz EA
1.0-1.5-2.0m A on inbred strains of mice

% M

n=11-22

{EA over Control)

Increase of Pealk

B6 B10 Blc C3H C58 RIS SM
Strains

D ifference in analgesia of 100Hz EA
1.0-1.5-2.0m A on inbred strains of mice

w
o
=
S

n=11-22

({EA over Control)

Increase of Peak

Wan et al.

Pain 2001
A AKR =1] B10 Blc C3H Co8 RINS SM
Strains 32




Pain threshold and the effect of 2 Hz EA
analgesia in B10 and B6 mice

High responders Low responders
109 B10 —a—EA 1097 B6 . EA
—a— NS —=— NS

8- © 8-
9 - n=10
:m td
‘:‘I 6- i 6-
= -
= —————F— i

4- 4- st

_EA 1.0-1.5 mA #
2- T 2 T T T

10 0 10 20 30 40 50 60 10 0 10 20 30 40 50 6
Timef minf£© Time£ minf£©
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Hereditory difference between
B6 and B10 mice

« H9 (chromosome X)
Igh2 (chromosome 12)

Lv  (chromosome 4) Festing, 1992

* 59-67 cM segment on chromosome 4
McClive et al, 1994

* 4 loc1 and 2 segments on chromosomes 2, 11, 13 and 16
Slingsby et al, 1995
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Pain / analgesia-related genes in
B10 and B6 mice

Oprdl
Htr6
Htrld
Htrlda
Htrldb
Adralb
Gabral
Gabrgl

8 OR
5-HT, R
5-HT,, R

(Chr4 64.8 cM)
(Chr4 64.9 cM)
(Chr4 66.0 cM)
(Chr4 66.2 cM)
(Chr4 66.2 cM)

(Chr 11 19.0 cM)

(Chr 11 19.0 cM)

(Chr 11 19.0 cM)
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Bioluminesence resonance energy transfer (BRET) technique for
testing the distance between two molecules

A No Association . Association

<100A

470 nm 470 nm
> NO BRET >
x Le = 3.2 BRET
w W
c 1.0 c 1.0
@ i
« 0.8 « 0.8
= =
0.6 "~ 0.6
Q o
_} 0.4 = 0.4
b -
m 0.2 m 0.2
@ »
— E | -
400 500 600 400 500 600
wavelength (nm) wavelength (nm)
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Study on Chronic Pain Mechanisms

(DRG) |OFQ Mu OR Histochem | Acute Pain | fMNR
' stainin
cen st Delta OR ®— | Chronic Pain | Pain
11229 EM Ih Ion Cell inflammatory | related
EST I Channel culture neuropathic brain
GDNF Patch nerve lesion areas

Novel clamping Optimal
Genes parameters

for EA

treatment
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Trends in Neuroscience, 2003; 26: 17-22

ﬁ m TRENDS i Neurosclences Vaol.26 No.l January 2003

Acupuncture: neuropeptide release
produced by electrical stimulation of

different frequencies

Ji-Sheng Han

Meuroscience Research Institute, Peking Wniversity, 38 Xue Yuan Road, Beljing 100083, China
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Thomas Hokfelt, 1991, Neuron 7:867-879
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Opiod receptor

fi] i Bk | opioid peptides aa | Year ML BT
u 6 K (HZ)
% HE Bk | Enkephalins 5 1975 | + ++ 2
B-AW HE ik | p-endorphin 31 1976 | ++ + 2
o HE B Dynorphins 17 1979 ++ 100
I HE Bk Orphanin FQ 17 | 1995
N & HE Bk | Endomorphins 4 1997 | ++ 2




Effects produced by EA of different frequencies

2 Hz 100 Hz
Naloxone reversibility of EA analgesia 0.5 20
(ID50, mg/kg) (mu, delta OR) (kappa OR)
Induction of the release of neuropeptides Enk, 3-EP, EM, Dynorphin,
in the spinal cord Galanin CCK-8
Neural pathways revealed by lesion, Arcuate N. Parabrachial
stimulation, c-fos expression, etc. hypothalamus N.
Chronic Inflammatory Pain (28 5iEJ) +++ +++
Neuropathic pain  (FPZ M) - +
Spinal spastic pain  (HJLIEZEJH) 0 -+
42




The Cumulative Effect of Electroacupuncture
on Cold-induced Neuropathic Pain

—e— control 2Hz  n=11-12
—a— needling —e— 100 Hz

*%

Tdek  deded fdew FTHEW

Number of Paw Lifts from cold plate
/ 5 min

Time after EA 43

35



Neurochemical Basis of Acupuncture Effects

electroacupuncture /\

Neuropeptides
released in CNS

Opioid
receptors

Antinociception and

Physiological and
therapeutic effects Treatment of drug addiction




Peptide released in CNS

- Enk

A

[ 1] Dyn

B Enk + Dyn

15s
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