
Cor

1Dep

Introd
nervou
charact
related
and hen
metabo
betwee
activity
 

Materi
0.2 µl 
parame
differen
acute (
were d
deviati
test, gr
activity
remyel
these r
mean ±
of foot
coordin
 

Result
such as
and lip
decreas
remyel
Photoa
to day 
correla
was ob
Rotaro
day 11
correla
Foot fa
day 0. 
negativ
foot fau
Grip T
1) and 
with N
 

Discus
progres
with de
of the 
injectio
this reg
neuron
showed
a stron
demyel
photoa
associa
MS pat
also be
in mem
increas
photoa
the var
Refere
1995; 3

 
rrelation of mo

Krithika Ba
partment of NMR &

duction: Multiple s
us system (CNS) w
teristics. While M

d to the disease pro
nce experimental 
olite ratios during 
en neuronal dysfun
y with in-vivo met

ials and Methods
of 1% lysophosph
eters: TR/TE = 3
nt stages of the d

(between days 9 to
determined using 
on. The demyelin

rip test, foot fault t
y during the dif
lination (days 22 
rats served as cont
± standard deviatio
t fault steps/numb
nation tests and me

ts: Spectra obtaine
s N-acetyl aspartat

pid (see Fig. 1). Du
sed (Figure 1) c
lination (from day 
actometer test: Th
11) and subsequen

ation was observed
bserved with Cho/C
od test: Activity o
1 and subsequentl
ation was observed
ault test: Signific
On day 26, the e

ve correlation was 
ult test (r = 0.38). 

Test: The mean sc
by day 26 the va

NAA/Cr (r = 0.47) a

ssion: Our data s
ssion of demyelin
ecrease of motor a
lesion, temporary

on was focused on
gion, such as dem

nal integrity, decre
d a strong positive
g negative correla
lination progresse

actometer decrease
ation of NAA leve
tients [3] suggestin

een observed in a r
mbranes as a polar
sed Cho/Cr due l
actometer activity a
rious stages of de- 
ences: [1] Degaonk
34: 721–727. [4] V

otor coordinat

alasubramanian1, U
& MRI Facility, A

sclerosis (MS) is a
which alter the tiss

MRI gives anatomi
ocess and serves a
model is necessar
different stages of
nction and changes
tabolite ratios in an

s: Focal demyelina
hatidyl choline. Se
000/20 ms, avera

disease namely, pr
o 12) and remyelin
LC model and t

nated rats were su
test and actophoto
fferent stages of
and 26). A baseli
trol. The results of
on. For foot fault t
er of paired steps
etabolite ratios wa

ed from ic area of r
te (NAA), choline
uring demyelinatio
compared to con
15 onwards) and r

he activity on phot
ntly increased dur

d between photoac
Cr (r = -0.52). 
on rotarod, i.e. the
y increased from 

d with NAA/Cr (r =
cant increase in th
error % reduced a
observed with NA

core for grip test s
lues considerably 
and a negative cor

showed that the m
nation and subsequ
activity during dem
y destruction of t
n the ic area, whic
myelination, will r
eased NAA can b
e correlation with r
ation was observed
es, due to myelin
es, grip strength 
els with neuronal 
ng that NAA level
rat model of ische
r head group of li
oss of membrane
and grip strength a
and remyelination
kar MN et al. NM

Van der Zijden JP e

tion with in vi
multiple sc

Uma Sharma1, Sen
ll India Institute of

a chronic inflamm
sue biochemistry a
ical indication of 
as a tool to evaluat
ry for sequential ev
f de-and re-myelin
s in metabolite lev
n experimental mo

ation was induced 
equential single vo
age = 512 and sp
re acute (day 3), s
nation (days 15, 2
the values are rep
ubjected to motor 
ometer test) to asse
f demyelination 
ne study on day 0
f the motor perfor
test the % error w
) x 100]. Correlat

as assessed using P

rat brain showed r
e (Cho), creatine/p
on i.e. from day 3
ntrols (Table 1). 
reached near norm
toactometer signif
ing remyelination 

ctometer test and N

e time spent on th
day 20 reaching 

= 0.99) (Figure 2).
e % error in foot 
and was similar to
AA/Cr (r = -0.73) a

ignificantly decrea
increased. Pearso

rrelation with Cho/

motor activity dec
uently increased d

myelination and rev
the myelin occurs
ch consists mainly
reflect on the mot
be correlated with 
rotarod and photoa
d between NAA/Cr
n damage resultin
weakens and the 
dysfunction [2] an
ls may also reflect

emia which returne
ipids and serves a
e structure which 
and positive correl
n which is responsi

MR Biomed. 2002;
et al. Brain 2008; 

ivo metabolite
clerosis: A seq
nthil S Kumaran1, 
f Medical Sciences

Sciences, N

atory demyelinatin
and function. MR 
the disease patho

te the severity of t
valuation of the ch

nation in an animal
vels [2]. Hence, th
odel of demyelinat

in the internal cap
oxel MRS was car
pectral width = 20
sub-acute (days 5 
0 and 26). Metabo
ported as mean ±
co-ordination test

ess the changes in
(i.e days 6 and
0 prior to lesion c
rmance test were r

was calculated usin
tion between the f
Pearson correlation

resonances from m
hosphocreatine (C
 till day 11, NAA

The values sub
mal values by day 2
ficantly decreased 

(day 22 and day 2
NAA/Cr (r = 0.93)

e rotor decreased 
normal value by

. 
fault was observe
o that observed fo
and Cho/Cr showe

ased from day 0 to
on correlation show
/Cr (r = - 0.82). 

creases with the 
during remyelinati
versed during rem
s leading to neur
y of motor fibers, 
tor activity. Since 
the disability. As

actometer activity 
r and foot fault tes
ng in reduced NA

foot fault error 
nd its increase wi
t improvements in
ed to normal value
as an indicator of 

inturn leads to d
lation with foot fau
ible for motor inco
 15: 293-300[2] R
131: 2209-2219.

e ratios in lyso
uential in-vivo
Anjali Chauhan2, 
s, New Delhi, Delh

New Delhi, Delhi, I
 

ng disorder charac
techniques (MRI a

ology, MRS provi
the disease and un
hanges in metabol
l model have been
e objective of the 
ion at different sta

psule (ic) region o
rried out at 4.7 T (
000 Hz at 
and/or 7), 

olite ratios 
± standard 
ts (rotarod 
the motor 

d 11) and 
creation in 
reported as 
ng (number 
four motor 
n. 

metabolites 
Cr/PCr), glutamate
A/ Cr increased wh
bsequently revers
26.  
during demyelinat
26; Table 1). Stron
while a negative 

significantly from
day 26 (Table 1

ed on day 11 comp
for control rats (T
ed a positive corre

o day 6 till day 11
wed a positive cor

reduction in NAA
ion. In contrast, C

myelination. During
onal damage. In 
hence any damag
NAA is consider

s expected, in our
as well as with gr

st. This correlation
AA, the activity 
increases. Studies

ith improvement o
n neuronal energeti
es with the improv
inflammatory pro

decreased motor c
ult test. Thus, our 
oordination.  

Ruiz-Pena JL et al.
 

 

NAA

Cho

Rota

Grip

Pho

Foo

Table
*deno

ophosphatidyl 
o proton MRS
Yogendra K Gupt
hi, India, 2Departm
India 

cterized by the pre
and MRS) serve a
des information a

nderstand its patho
lic function during

n reported [1]. Seve
present study was

ages of the de-and 

of Wistar rats (n=5
(BIOSPEC Bruke

e/glutamine 
hile Cho/Cr 
sed during 

tion (day 6 
ng positive 
correlation 

m day 0 till 
1). Positive 

mpared with 
Table 1). A 
elation with 

1 (Table 
rrelation 

A/Cr during the 
Cho/Cr increased 
g the progression 
this study, LPC 
e to the fibers in 
red a marker for 
r study, NAA/Cr 
rip strength while 
n indicates that as 

on rotarod and 
s have shown 
of disability in 
ics and remyelinat
vement of neurolo
cess as in demyel
coordination. Cho
study aids in unde

. BMC Neurology

da
 ( 

A/Cr  1.

o/Cr  0.

tarod test (ms) 14

p strength test 4.

otoactometer (ms) 14

ot fault (% error) 20

F

e 1: Motor activity an
otes the day MRI was

Figure 
demyelin

choline induc
S study 
ta2, and Naranama
ment of Pharmaco

esence of multifoc
as an indispensabl
about the tissue m
ogenesis. Such stu
g the various stage
eral studies on MS
s to study the corre
re-myelination.  

5; body wt: 200-25
er BioSpin MRI G

tion. Reduced NA
ogical function [4].
lination. Hence, d
o/Cr showed a ne
erstanding the bioc

y 2004; 4: 8. [3] D

ay 0 
n = 5) 

day 6 
( n = 5) 

.70±0.25 1.39±0.56
(day 5) 

.58±0.39 0.68±0.50
(day 5) 

44.0±30.5 78.8±23.2

.6±0.5 3.6±0.5 

40.2±59.9 84.2±52.3

0.3±6.6 49.4±4.5 

Figure 2: Correlation

nd metabolite ratios 
s done.

Da

Cho 

Cr/PCr 

Cr/PCr 
Cho

Glu

1: In vivo 1H M
nation from rat brain

ced demyelina

angalam R Jaganna
ology, All India Ins

al, white matter le
e tool to gain insig

metabolism and bi
udies are however
es of disease progr
S patients have sho
elation between ch

50 mg) by the ster
GmbH, Germany) u

AA leading to neuro
. Cho is present in

damage to the mye
egative correlation
chemical alteration

De Stefano N et al 

day 11 
(n = 4) 

da
(n

6* 1.22±0.15 1.
(d

0* 1.22±0.17 0.
(d

2 65.0±10.9 10

2.5±0.6 2.

3 61.2±19.7 89

57.5±15.6 44

n plot between rotaro

at various stages of 

Day 6 ay 11

NAA 

Lipid

NAA 

u+Gln 

MR spectra from c
n

ation model of

athan1 
stitute of Medical 

esions in the centra
ght into the diseas
ochemical functio
difficult in human
ression. Changes i
own the associatio
hanges in the moto

reotaxic injection o
using the followin

onal disability hav
n myelin sheath an
elin sheath leads t
n with rotarod an
ns occurring durin

Magn Reson Med

ay 22   
n = 4) 

day 26 
(n = 3) 

67±0.18* 
day 20) 1.68±0.62

94±0.14* 
day 20) 0.85±0.24

08.8±20.1 125.3±25

8±0.5 3.7±0.6 

9.3±7.8 117.7±12

4.1±10.2 19.7±4.3

od test and NAA/Cr 

de- and re-myelinati

Day 22 

Day 26 

Day 3

d 

Control 

control and day 3

f

al 
se 
on 
ns 
in 
on 
or 

of 
ng 

ve 
nd 
to 
nd 
ng 

d. 

2 

4 

.0 

.7 

on

3084Proc. Intl. Soc. Mag. Reson. Med. 20 (2012)


