
E

1Insti

INTR
been p
consis
fashio
fMRI 
our ow
therm
Altho
the bi
interh
to the
to cha
MET
stereo
anesth
(CC) 
isoflu
Bruke
surfac
in-pla
respec
ETOH
20min
using 
and  in
RESU
motor
vehicl
signal
surgic
chang
 

 
 
 
 
 
 
 
 
DISC
expec
brain 
parall
unclea
mice a
via th
data. O
enable
Isoflu
increa
lateral
REFE
Bossha
et al. P

 
 

Fig. 
chem
vehi
CAP
sign
a bil

Elucidating bi

itute for Biomedic

RODUCTION: F
performed in rat
stent bilateral BO
on despite of unil

studies in health
wn study on rats

mal or chemical s
ugh carried out w
ilateral activation
hemispheric conne

fast neuronal res
aracterize the bila
HODS: Animals

otactically fixated
hesia (induction 3
and the hippoca
rane: 3%, <5min

er BioSpec 94/30 
ce coil (Bruker B
ane spatial resol
ctively. Chemica
H (vehicle) during
n. Data analysis: 
GLM analysis w
n the above ment

ULTS: Hindpaw 
r cortex, Fig.1). T
le and CAP condi
l change of the c
cal transection of 
ge was very prom

CUSSION: Bilate
ctation and majori
comprises predom
el engagement o
ar, ranging from 
and mice with a s
e CC. Currently w
Ongoing EEG stu
e adequate corre

urane is easy to a
asing number of 
lization of BOLD
ERENCES: [1] T
ard SC et al. Pain 1
PNAS 108(22): 183-

1: Activation m
mical hindpaw st
icle (each n=5) 
P leads to a strong
al change, howev
lateral signal chan

ilaterality of 

Ail
cal Engineering, 

Functional MRI o
ts. When establis
OLD fMRI respo
ateral paw stimul

hy rats and mice w
s using isoflurane
stimulus, of whe
with a small numb
n of secondary co
ections, strictly ip
sponse does not a
aterality of the BO
s and physiologic
d. Physiological 
3%, maintenance
ampal fissure (H
n; medetomidine:

(Bruker BioSpin
ioSpin AG, Fälla
lution=200x200µ
l stimulation: Th
g the fMRI scan
Data were analy

with a data driven
tioned brain areas
stimulation using

The strength of th
ition have been o
contralateral and

f the CC and HF. 
minent, the cortica

erality of fMRI B
ity of results repo
minant processin

of selected circui
transcallosal inp

surgical CC/HF t
we cannot assess 
udies should help
lations of  the n
administer, yet e
f studies are perf
D signal change w
Tuor UI et al. Pain 8

51(3): 655-63 (201
-91 (2011); [8]  Han

maps depicting th
timulation with 1
on BOLD signa
ger, more widesp
ver, both conditio
nge. 

fMRI BOLD

leen Schroeter1, J
University and E

of Phar

of rodents has bec
shing and applyin
onse involving re
lation. Amplitude
which report pred
e anesthesia [3]. 
ether we stimulat
ber of animals on
ortical and subcor
psilaterally proje
allow resolving th
OLD fMRI respon
cal conditions: F
parameters (tem

e 1%) comprising
HF) have been su
: initial s.c. bolus
n MRI, Ettlingen, 
anden, Switzerlan
µm2; TE/TR=8.5
he plantar left hin
. The timed injec

yzed using SPM, 
n regressor, a thre
s, time courses of
g CAP injection i
he BOLD respon

observed. In the s
d ipsilateral hemi

Also the use of a
l BOLD signal ch

BOLD signal chan
orted in rodent fM
g of afferent inpu
its within both h
put, direct uncros
transection reveal
possible delays b

p to get further in
neuronal with the
evokes potent vas
formed using ot

when compared to
7(3): 315-24 (2000
0); [5] Sutherland M
nsen TD et al. J Cer

he effect of 
1ug CAP or 
al intensity. 

pread BOLD 
ons result in 

F
c
B
B
h
C
o

D signal chang

Joanes Grandjean
ETH, Zürich, Switz
rmacology and To

come a widely us
ng innocuous and
espective brain ar
e, spatial extent a
dominantly contra
We observe a bi

te fore- or hindp
nly, autoradiograp
rtical areas. Assu
cting tracts and t
he temporal patte
nse observed in m

Female mice wer
mperature, blood 
g healthy C57Bl/6
urgically transect
s of 0.3mg/kg, m
Germany) horizo

nd). A GE-EPI se
/2500ms; NA=3
ndpaw (lhp) was
ction was perform

Biomap (M.Rau
eshold of p=0.01 
f changing BOLD
induced a BOLD
nse correlated wit
omatosensory S1
sphere. Similar b

a different anesthe
hange was weake

               

nge in mice upon
MRI studies. The 
ut from the body t
hemispheres unde
sed afferent proj
led, that this inter
between activatio
sight into interhe
e hemodynamic r
sodilatory effects
ther agents for a
o isoflurane data, 
); [2] Adamczak JM
MT J.Neurosci 26(3
reb Blood Flow Met

Fig. 2: Activatio
chemical hindpaw
BOLD signal int
BOLD signal cha
hemispheres sho
Correlating chan
of n=10 animals y

ge in the mou
stimulation

n1, Aline Seuwen1

tzerland, 2Institut
oxicology, Univer

 
sed tool to invest
d noxious sensor
reas (S1, S2, ins
and temporal patt
alateral response
ilateral BOLD si
paw, independent
phy and intrinsic 
umptions regardin
type of anesthesia
ern and a possible
mice in our labora
re intubated, artif

gas level) were
6 mice, the acallo
ted. Another exp

maintenance with 
ontal bore MR sy
equence with the 
3; temporal reso
s injected s.c. wit
med after a 5 to 
usch, Novartis, B
and cluster size o

D signal intensity 
D signal change in

th the CAP dose
1 area a coefficien
bilateral BOLD 
etic, medetomidin
er with the medeto

n unilateral innoc
e conventional org
to the contralater
er specific condi
ections to top-do
rhemispheric syn

on onsets in the tw
emispheric proces
response measur
s: at a dose of 1
anesthesia such 
pointing to other

M et al. Neuroimage
32) : 8217-18 (2006
tab 9: 323-8 (1989)

on map depicting
w stimulation wit
tensity (n=1). Tim
ange extracted fro
ow a nearly iden
nges between the
yielded in R2=0.8

use brain upo

1, Bechara Saab2, 
te for Brain Resea
rsity, Zürich, Swi

tigate brain anato
ry stimulation pa
sula, thalamus, PA
tern were found n
s during unilatera
ignal change in m
t of stimulus str
optical imaging e
ng the origin of b
a. Besides, the lo
e delay between h
atory.  
ficially ventilated
e monitored. On
osal mouse strain
periment was pe
s.c. infusion of 

ystem using a com
following param

olution=7.5s; or 
th a 10µl bolus o
10min baseline a

Basel, Switzerland
of 15 voxels. Reg
were extracted. 

n areas commonly
 (data not shown
nt of correlation o
responses have b
ne, did not affect
omidine dose app

              

cuous and mild n
ganizational princ
ral brain hemisph
tions [5,6,7]. Th

own input from h
nchrony does not 
wo hemispheres d
ssing of unilatera
red in BOLD fM
% used in this s
as medetomidine
r origins of the bi
e 51(2): 704-12 (20
6); [6] Mohajerani M
 

g the effect of 
th 1ug CAP on 
me courses of 
om S1 in both 
ntical pattern. 
e hemispheres 
85. 

n unilateral i

and Markus Rud
arch, University a
itzerland 

omy and function
aradigms in isoflu
AG, motor corte
nearly identical. T
al innocuous or m
mice independent
ength, anesthesia
experiments supp
bilaterality point 
w temporal resol
hemisphere activa

d, paralyzed usin
ne set of experim
n I/LnJ, and C57B
rformed under m
0.6mg/kg/h). FM

mmercially availa
meters was applied

TE/TR=8.5/100
of either 1µg Ca
cquisition, the st

d) and Excel. Sta
gions-of-interests

y termed the pain
n). Consistent bila
of R2=0.85 has be
been observed in
bilaterality; how

plied. 

noxious paw stim
ciple regarding th
ere. However, an

he precise pathwa
higher-level proce
necessarily depen

due to relatively lo
l peripheral stimu

MRI. Anesthesia i
study we assume
e [2]. The data 
lateral signal. 
10); [3] Sydekum E
MH et al. JNeurosci

Fig. 3: The imag
I/LnJ and surgic
intact brain of
anesthesia. Tim
extracted from S
identical pattern
not affected. 

innocuous an

din1,3 
and ETH, Zürich,

n. So far, most ro
lurane-anesthetize
ex) of both hemi
This stands in con
mild noxious stim
nt of whether we 
a depth, mouse 

port our fMRI fin
to a crosstalk be

lution of the fMR
vation. This study

ng Pancuronium 
ments was perfo
Bl/6 mice, in whi
medetomidine an

MRI: Experiments
able transceiver c
d: 7 axial slices o
00ms; NA=1; te
apsaicin (CAP) o
timulation effect 
atistical activation
s were drawn bila

n matrix (S1, S2, 
ateral BOLD sig
een obtained whe
n acallosal I/LnJ 

wever whereas the

mulation stands in
he sensory projec
n increasing numb
ay mediating the
essing areas. The
nd on cross-hemi
low temporal reso
uli applied to the
is a recurring is
e this effects to b
of this study di

E et al. Neuroimage 
i 30(10): 3745-51 (

ges visualize the 
cally transected m
f mice studied 

me courses of B
S1 in both hemis
n in all condition

nd noxious pa

, Switzerland, 3In

dent fMRI studie
ed mice we obse
spheres in a sym
ntrast to the majo

mulation [1,2], inc
apply an electric
strain, gender an
dings, at least reg
etween hemisphe
RI measurement r
y presents further 

bromide (1mg/kg
ormed under iso
ich the corpus ca
nesthesia (for ind
s were carried ou
ryogenic quadrat
of 0.5/0.7mm STH
emporal resoluti

or Saline containi
imaged for furth
n maps were calc
aterally in the S1

insula, thalamus
nal changes in b

en comparing the 
mice and mice 

e thalamic BOLD

n contrast to the g
ctions from periph
ber of studies des
e ipsilateral respo
e fMRI data from
ispheric commun
olution (1s) of our
e mouse paw and 
sue in animal im
be rather weak [
id not reveal enh

44(4): 1345-54 (20
(2010); [7] Mohajer

missing CC and 
mice, compared t

with medetom
BOLD signal ch
spheres show a n
ns, i.e. bilaterality

aw 

nstitute 

es have 
erved a 

mmetric 
ority of 
cluding 
cal [4], 
nd age. 
garding 
eres via 
relative 
efforts 

g), and 
flurane 

allosum 
duction 
ut on a 
ture RF 
H/ISD, 
ion=1s, 
ing 1% 
her 5 to 
culated 
 cortex 

, PAG, 
oth the 
BOLD 
with a 

D signal 

 

general 
hery to 
scribe a 
onse is 

m I/LnJ 
nication 
r fMRI 
should 

maging. 
[8]. An 
hanced 

009); [4] 
rani MH 

HF in 
to the 

midine 
hange 
nearly 
y was 

2163Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


