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Abstract Induction of demyelination in the central nervous
system induce the oligodendrocyte progenitors to prolifer-
ate, migrate, and differentiate for restoring new myelin
sheathes around demyelinated axons. Factors which in-
crease the response of endogenous progenitor cells could
be used to improve remyelination. In the current study, the
effect of bFGF on lysolecithin-induced demyelination and
remyelination processes in mouse optic chiasm and nerves
was investigated. Lysolecithin was injected into the optic
chiasm of Balb/C mice. Two groups of animals received
doses of bFGF (1 or 5 ng/kg i.p.) just before and every
3 days after lysolecithin injection. Delay and amplitude of
visual evoked potential (VEP) waves were recorded as
indices of axonal demyelination at 7th, 13th, and 28th days
post-lesion. Myelin basic protein (MBP) and Olig2 gene
expressions were studied as indices of myelination and
oligodendrocyte precursors’ recruitment into the lesion. Ly-
solecithin elongated delay of P1 wave and declined the
amplitude of P1-N1 wave. Lysolecithin decreased MBP
and increased Olig2 expression in different days post-
lesion. Lysolecithin-induced changes in VEPs were partially
ameliorated by endogenous repair. bFGF reduced the in-
creased delay, increased the reduced amplitude of P1-N1
wave, increased MBP gene expression, and accelerated the

increasing pattern of Olig2. bFGF seems to be able to
potentiate the endogenous repair mechanisms of myelin.
Its effect on demyelination and remyelination processes
seems to be mediated by oligodendrocyte progenitor cells
and their differentiation to myelinating cells.
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Introduction

Multiple sclerosis (MS) which is characterized by the loss of
oligodendrocytes and demyelination of axons is the most fre-
quent neurological disease that causes disability in the young
adults (Annapurna et al. 2002; Sun et al. 2004). MS affects the
optic apparatus in about 70 % of patients (Guazzo 2005). Once
axons become demyelinated, a spontaneous regenerative re-
sponse named remyelination occurs (Arnett et al. 2004) which
restores new myelin sheaths and saltatory conduction. Remye-
lination has been observed in both MS patient and in a range of
experimental models of demyelination (Zhang et al. 1999), and
it is dependent on proliferation, migration, and differentiation
of endogenous progenitors (Franklin 2002). Although remyeli-
nation can be widespread and extensive in experimental demy-
elination models, it is usually incomplete in the context of
chronic demyelinating diseases (Stangel and Hartung 2002).
Remyelination might fail because of an inadequate response of
oligodendrocyte progenitor cells (OPCs) (recruitment failure)
or because of a failure in differentiation of recruited OPCs into
remyelinating oligodendrocytes (differentiation failure)
(Franklin 2002; Ois Lachapelle et al. 2002). Oligodendrocytes
that survived in demyelinated areas remain at quiescent stage
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and seem unlikely to regenerate new myelin sheaths and to
contribute in subsequent remyelination (Ans et al. 1998;
Woodruff and Franklin 1999; Franklin 2002; Picard-Riera et
al. 2002; Stangel and Hartung 2002). Therefore, probably all
the remyelinating cells come from OPCs in surrounding white
matter (Kuhn et al. 2001; Franklin 2002; Ois Lachapelle et al.
2002; Dubois-Dalcq et al. 2008) or from proliferative cells in
subventricular zone (SVZ) of the lateral and third ventricles
(Ans et al. 1998; Franklin 2002; Mozafari et al. 2010, 2011).
Multipotent and self-renewable cells which are located in
germinative areas of adult brain can be triggered to proliferate,
migrate, and differentiate into astrocytes, neurons, and oligo-
dendrocytes in response to environmental cues such as growth
factors (Woodruff and Franklin 1999; Decker et al. 2002;
Arnett et al. 2004).

There is increasing evidence that growth factors are im-
portant signaling molecules in CNS remyelination (Ans et
al. 1998) with proliferative, pro-migratory, and mitogenic
effects (Franklin 2002). Local overexpression of growth
factors in the lesion area might be required for survival,
proliferation, migration, and differentiation of OPCs. bFGF
regulates multiple responses of oligodendrocyte lineage,
including their proliferation and migration and then terminal
differentiation to oligodendrocytes (Murtie et al. 2005).

Visual evoked potential (VEP) which is recorded from the
scalp by averaging from EEG signals is a sensitive tools for
studying demyelination and remyelination in optic nerves and
chiasm (Mozafari et al. 2010). A highly significant correlation
between changes in VEP parameters and the amount of demy-
elination in optic nerve is proved (You et al. 2011). Moreover,
VEP is a noninvasive tool for investigating the function of
visual path and provides the possibility of multiple evaluations
during the course of demyelination and remyelination and
subsequently provides the possibility of comparing records
obtained from each subject; therefore, more precise tracking
of myelination is possible following a specific intervention.

In the present study, we used a toxin-induced model of
demyelination in the optic nerves and chiasm of adult mouse
to test the effect of exogenous bFGF on remyelination
process. We used VEP recording to investigate neural con-
ductivity in optic nerves and chiasm as a functional index of
demyelination and remyelination. The mRNA level of my-
elin basic protein (MBP) and Olig2 (oligodendrocyte line-
age marker) were also assessed as indices of myelination
and OPCs recruitment into the lesion site.

Material and Methods

Animals

All experiments were carried out on adult female Balb/C
mice, weighting 20–25 g (Pastor Institute, Karaj, Iran).

Room temperature of 22±1°C and humidity between 40
and 60 % were maintained during a 12/12-h light–dark
cycle. All animal care procedures were approved by Tarbiat
Modares University ethical committee for animal research.
Efforts were made to minimize the number of animals used
and their suffering.

Induction of Demyelination

Lysolecithin microinjection and its conformation were done
based on our previous report [18]. Concisely, after 1 week of
acclimatization, animals were anesthetized using intraperi-
toneal (i.p.) injection of ketamine (10 mg/kg) and xylazine
(2 mg/kg) and placed in a rat stereotaxic instrument (Stoelt-
ing, USA) in a skull-flat situation. After shaving the
corresponding skull surface, using a bladed scalpel, a mid-
line incision was made at the middle of shaved site. Using
stereotaxic atlas of the mouse brain (Paxinos and Franklin
2004), values for appropriate coordinates to the optic chiasm
(0.28 mm dorsal to the bregma, 3 mm lateral, and −5 mm
deep from the dura surface) were determined. Dura was
exposed using an electric high-speed drill at the appropriate
previously labeled site on the skull. Injections were made
with a vertical angel equal to 37 ° using a 10-μl Hamilton
syringe. Mice were injected with 1 μl of 1 % lysolecithin
(within 5 min) (Sigma, St. Louis, USA), and the needle was
kept in place for another 5 min to avoid the possible reflux
through the needle track. Control animals were injected an
equal volume of sterile saline.

Treatment with bFGF

Two groups of animals received bFGF (Royan Institute,
Iran) dissolved in saline (1 or 5 ng/kg i.p. in 200 μl saline)
1 h before and every 3 days after lysolecithin injection.
Control animals received same volume of saline.

Visual Evoked Potential Recording

VEP is an evoked electrophysiological potential obtained by
signal averaging from the electroencephalographic activity
recorded at the scalp. It can provide important diagnostic
information regarding the functional integrity of the visual
system. The surgical process for implanting the electrodes
was similar to the method described previously (Ishikawa et
al. 2008; Mozafari et al. 2010). Mice were anesthetized with
i.p. injection of a mixture of ketamine and xylazine (70 and
10 mg/kg, respectively) and fixed to stereotaxic apparatus.
Normal body temperature was maintained in 37°C (SR-5,
Narishige, Tokyo, Japan) during the anesthesia. To facilitate
VEP recordings, a monopolar electrode was implanted on
the occipital cortex (coordinate to lambda, −3 mm lateral
contralateral to stimulated eye) and the anterior edge of the
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skull was implanted with the reference electrode (bregma A,
1 mm; L, 1 mm) (Paxinos and Franklin 2004). The electro-
des were connected to a miniature receptacle and fixed on
the skull using dental cement.

For VEP recording, animals were placed in a light-
reflecting cylinder (diameter, 18 cm; height, 23 cm). The
cylinder was placed in a sound-attenuating, dark, and elec-
trically shielded box (60×60×60 cm). Mice were allowed to
adapt to darkness for 5 min. Flashlight stimulation was
delivered by a general evoked response stimulator (SMP-
3100, Nihon Kohden, Tokyo, Japan) 300 times with a fre-
quency of 0.5 Hz. Simultaneously with visual stimulation,
voltage difference among reference and recorder electrodes
was amplified for 10,000 times (with high- and low filter
settings of 30 and 0.08 Hz, respectively) using a biophysical
amplifier (AVB-10, Nihon Kohden) and displayed on a
memory oscilloscope (VC-11, Nihon Kohden). Amplified
waveforms were afterwards averaged (DAT-1100, Nihon
Kohden). For each VEP recording, we studied the latency
between the flashlight and the first negative peak (N1) and
the amplitude of N1-P1 wave. Eight mice were used in each
experimental group.

Luxol Fast Blue and Cresyl Fast Violet Counter Staining

Mice were deeply anesthetized with pentobarbital (130 mg/kg)
at day 28 post-lesion and sequentially perfused (3 ml/min) with
a freshly prepared 0.1 M phosphate-buffered saline and then
with a solution of 4 % paraformaldehyde (pH 7.4). Brains were
excised and post-fixed overnight in same fixative solution at 4°
C. For paraffin embedding, brains were first dehydrated in
series of alcohol with increasing concentrations, cleared by
incubation in xylene (2×45 min) and finally embedded in
paraffin for 6–12 h and blocked. Coronal serial sections
(5 μm) were obtained from the chiasm using a rotary micro-
tome (lieca, Austria) and stained with 0.1 % luxol fast blue
(British drug house, UK) at 60°C for 3 h. Adequate contrast
was made by rapid immersion of preparation in 0.05 % lithium
carbonate and several changes of 70 % ethanol. After being
washed by distilled water, the sections were counter stained
with 0.1 % Cresyl fast violet (Merck, Germany) for a minute.
The sections were again and dehydrated, then cleaned in xy-
lene, coverslipped, and screened for demyelination.

Reverse Transcription-PCR

In order to determine MBP, Olig2, and GAPDH gene expres-
sion levels within optic nerve and chiasm, total cellular RNA
was extracted using a modification of guanidine isothiocyo-
nate–phenol–chloroform method, using RNX+reagent (Cin-
naGen, Iran). After determining the concentration of total
RNA and its integrity, cDNAwas prepared using 2 μg of total
RNA from each sample using oligdT primer and M-MuLV

reverse transcriptase (Fermentase). PCR reaction were per-
formed using selective forward and reverse primer for
GAPDH (housekeeping gene), MBP, and Olig2 and PCR
master mix (Bio atlas, Germany). The sequences of primers
are presented in Table 1. To amplify the cDNA, PCR reactions
included incubation at 95°C for 5 min, followed by 32 cycles
of thermal cycling (60 s at 95°C, 60 s at 60°C, and 60 s at 72°
C). The final cycle was followed by a 5-min extension step at
72°C. The reaction parameters were adjusted to obtain a
condition with linear relation between the number of PCR
cycles and PCR products and with linear relation between the
initial amount of cDNA template and PCR product. PCR
products were subsequently analyzed on 1 % agarose gel
(Roche), and bands were quantified by densitometry using
lab works analyzing software (UVP) and normalizing to
GAPDH for each sample.

Statistical Analysis

Data were expressed as mean±SEM. Statistical analysis was
carried out by using one-way ANOVA and Tukey post-hoc
to compare the difference between experimental groups.
p<0.05 was considered as minimum significant level.

Results

Visual Evoked Potentials Recording

Experimental demyelination was induced by local injection
of lysolecithin into the optic chiasm. Demyelination level
was functionally assessed by recording VEPs. A sample of
VEP record is presented in Fig. 1a. Seven days after lyso-
lecithin injection, a significant increase in P1 wave delay in
P1 wave latency (demyelination) was observed (p<0.001,
Fig. 1b). The elevated delay was observed also on days 13
and 28 (both p<0.05). Maximum demyelination was ob-
served on day 7 and the amount of endogenous remyelina-
tion was significant on day 28 (p<0.05 vs. day 7, Fig. 1b).
The amplitude of P1-N1 wave was also measured and
compared in different days post-lesion. Lysolecithin

Table 1 Sequences of primers were used for PCR amplification

Gene Primer Primers sequence

MBP Forward 5′-CCCTCAGAGTCCGACGAGCT-3′

Reverse 5′-GCACCCCTGTCACCGCTA-3′

Olig2 Forward 5′-CTCTTTGGCTGAACACTCCAA-3′

Reverse 5′-CCCAAAAAGGATTCCGTTCCA-3′

GAPDH Forward 5′-AGAACATCATCCCTGCATCC-3′

Reverse 5′-AGCCGTATTCATTGTCATACC-3′
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injection into the chiasm reduced the amplitude on days 7,
13, and 28 (all p<0.001), while there was a trend for
restoring wave amplitude during days 7–28 (Fig. 1c).

To study the effects of bFGF on the processes of demye-
lination and remyelination, two groups of animals received
bFGF, 1 or 5 ng/kg of body weight, and were studied using
VEPs recording from the scalp. As Fig. 2a shows, a significant
increase in P1 delay on day 7 post-lesion in lysolecithin-
treated group has occurred, while the application of bFGF 1
or 5 ng/kg significantly restored VEP latency (p<0.05 and
p<0.01, respectively). On day 13 post-lesion, in animals
treated with bFGF, the P1 wave delay did not change signif-
icantly (Fig. 2b). Both doses of bFGF significantly reduced P1
wave latency, compared to lysolecithin-treated animals

(p<0.01). On day 28 post-lesion, there was a significant
increase in P1 wave delay in lysolecithin-treated animals
(p<0.05) while in animals treated with bFGF during days 0–
28, the P1 wave latency was the same to the control group
(Fig. 2c). Animals treated with a dose (5 μg/kg) of bFGF
showed shorter P1 wave delay compared to lysolecithin-
treated animals (p<0.05). Changes in the amplitude of P1-
N1 wave following bFGF administration are presented in
Fig. 3. On day 7 post-lesion, lysolecithin induced a significant
decrease in the amplitude of P1-N1 wave in bFGF-treated-
and bFGF-untreated groups and there was nonsignificant dif-
ference between bFGF-treated- and bFGF-untreated groups
(Fig. 3a). On day 13, the observed decrease in the amplitude of
P1-N1 wave in bFGF-treated animals was not significant as
compared to the control. Moreover bFGF (5 ng/kg) signifi-
cantly restored the amplitude (p<0.01, Fig. 3b). Declined
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amplitude was not observed in bFGF-treated animals on day
28, while the amplitude was significantly increased compared
to lysolecithin-treated animals (both p<0.01, Fig. 3c).

Myelin Staining

Histological evaluation of chiasm sections using luxol fast
blue staining showed a normal staining for the control

animals. Twenty-eight days after injection of lysolecithin,
still a few amount of demyelination was detectable, while in
bFGF-treated rats, myelin staining was significantly im-
proved. Representative micrographs are shown in Fig. 4.

Gene Expression Study

Semiquantitative RT-PCR was used to study changes in the
expression of marker genes for myelination (MBP) and
oligodendrocytes precursor cells (olig2) in optic chiasm
and nerves. Seven days after lysolecithin injection, a signif-
icant decline in MBP gene expression was observed
(p<0.001, Fig. 5a). The declined expression was also ob-
served on days 13 and 28 (both p<0.001). Maximum de-
myelination (minimum MBP expression) was observed on
day 7, and the amount of endogenous remyelination was
significant on days 13 and 28 (both p<0.01 vs. day 7,
Fig. 5a). The level of Olig2 expression as a marker of OPCs
recruitment was not changed on day 7 post-lesion, but on
days 13 and 28, its expression increased significantly
(respectively, p<0.001 and p<0.01 vs. control and p<0.01
and p<0.05 vs. day 7, Fig. 5b). Figure 4c shows the repre-
sentative bands for the expression of MBP, Olig2, and
GAPDH as an internal control.

Lysolecithin injection into the chiasm reduced the
expression of MBP to 10 % of the control on day 7 post-
lesion. Although in presence of bFGF (1 and 5 ng/kg),
lysolecithin reduced the expression of MBP (both
p<0.001), but the expression level was significantly higher
than the untreated group (respectively, p<0.01 and
p<0.001, Fig. 6a). Higher level of myelination was
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Fig. 3 Effect of bFGF on the amplitude of P1-N1 component on days
7 (a), 13 (b), and 28 (c) post-lysolecithin injection into the optic
chiasm. ***p<0.001 compared to control group, ++p<0.01 and ++
+p<0.001 compared to lysolecithin group. LPC lysolecithin-treated
group, bFGF1 lysolecithin-treated animals injected with bFGF (1 ng/
kg i.p.), bFGF5 lysolecithin-treated animals injected with bFGF (5 ng/
kg i.p.), each bar shows mean±SEM, bFGF was injected just before
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Fig. 4 Representative micrographs showing the effect of bFGF on
myelin repair in mouse optic chiasm at 28 days post-lysolecithin-
induced demyelination. LPC lysolecithin-treated group, bFGF
lysolecithin-treated animals injected with bFGF (5 ng/kg-i.p.)
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observed in animals treated with bFGF (5 ng/kg) (p<0.01)
compared to bFGF (1 ng/kg). On day 13 post-lesion, in
animals treated with bFGF (1 and 5 ng/kg), the MBP
expression was same to control and significantly higher
than lysolecithin group (p<0.05 and p<0.001, respective-
ly; Fig. 6b). On day 28 post-lesion (Fig. 6c), the expression
level of MBP in lysolecithin group was significantly lower
than the control (p<0.001), while bFGF (1 and 5 ng/kg)
significantly reversed the MBP expression (p<0.01 and
p<0.001, respectively). Compared to the control, higher
level of MBP expression was observed in bFGF (5 μg/kg)-
treated group (p<0.05).

Lysolecithin injection into the chiasm did not change
the expression of Olig2 on day 7 post-lesion. Application
of bFGF (1and 5 ng/kg) in lysolecithin-treated animals
produced a trend to increase the expression level of
Olig2, and the effect of bFGF (5 ng/kg) was statistically
significant (p<0.05, Fig. 7a). On day 13 post-lesion,
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lysolecithin-induced demyelination in chiasm and treat-
ment of lesioned animals with both doses of bFGF in-
creased the expression of Olig2 (respectively, p<0.001,
p<0.001, and p<0.01; Fig. 7b). On day 28 post-lesion
(Fig. 7c), higher expression level of Olig2 was observed
only in lysolecithin-treated animals (p<0.01). Following
28 days exposure to bFGF, the expression level of Olig2
did not show significant difference compared to the
control.

Discussion

VEP waves are the results of electrical activity of visual
cortex in response to visual stimuli (Heckenlively and
Arden 2006). These waves are very sensitive to deficits in
optical apparatus and pathways and could be used for
detecting demyelination and remyelination in optic nerves
(Mozafari et al. 2010; You et al. 2011) Demyelinations
resulting from cuprizone and/or lysolecithin give rise to
the increased P1 wave latency in rat (Soto et al. 2004;
Mozafari et al. 2010). Following the injection of lysolecithin
which leads to the death of oligodendrocytes, a demyeli-
nated area could be induced at the site of injection. At the
present study, P1 wave latency and P1-N1 amplitude were
measured as functional indices of demyelination and remye-
lination in optic chiasm and nerves. Under the influence of
the endogenous-released effective factors, an insufficient
remyelination occurred, and consequently, P1 wave latency
decreased towards the control and P1-N1 amplitude in-
creased, but this reversal was not complete and statistically
differed from the control group. Although oligodendrocytes
might be able to survive in the demyelinated area, based on
the reports, they cannot regenerate new myelin sheaths. It is
also indicated that an oligodendrocyte that has myelinated
once cannot do so for a second time (Woodruff and Franklin
1999; Johansson et al. 1999; You et al. 2011). Therefore the
partial endogenous repair of myelin in this report might be
due to recruitment, migration, and differentiation of adjacent
OPCs or neural stem cells. On the other hand, the observed
deficit in remyelination process might be the result of de-
pletion of OPCs or failure in the recruitment or differentia-
tion phases (Franklin et al. 1997; Levine et al. 2001; You et
al. 2011). Therefore, any treatment with positive effect on
the mentioned processes will potentiate the repair capacity
for myelin loss. Growth factors have pivotal role in efficient
remyelination by providing support and incentive for mye-
linating cells, and one could suppose that deficiency in
growth factors synthesis lead to incomplete remyelination
(Murtie et al. 2005). Neural stem cells (NSCs) in SVZ are
able to transform to OPCs and consequently participate in
remyelination (Zhang et al. 1999; Decker et al. 2002; Mozafari
et al. 2010).Moreover, myelin repair in optic chiasm is reported
to be mostly mediated by neural stem cells residing in the SVZ
of the third ventricle (Mozafari et al. 2011). NSCs express
receptors for growth factors involved in proliferation and dif-
ferentiation (Decker et al. 2002).

As the previous reports indicated, bFGF has been a
mitogen factor and effective on OPCs migration and also
is one of the earliest differentiation regulators of OPCs
(Frost et al. 2003; You et al. 2011). bFGF receptors and
their ligands have been increased following the induction of
demyelination (Soto et al. 2004). In the current study, to
evaluate the effects of bFGF on demyelination and

*

0

20

40

60

80

100

120

140

160

Control LPC LPC+bFGF1 LPC+bFGF5

A

***
***

**

0

20

40

60

80

100

120

140

160

180

200

220

Control LPC LPC+bFGF1 LPC+bFGF5

B

**

0

20

40

60

80

100

120

140

160

180

200

Control LPC LPC+bFGF1 LPC+bFGF5

O
lig

2 
ex

p
re

ss
io

n
 (

%
C

o
n

tr
o

l)
O

lig
2 

ex
p

re
ss

io
n

 (
%

C
o

n
tr

o
l)

O
lig

2 
ex

p
re

ss
io

n
 (

%
C

o
n

tr
o

l)
 

C

Fig. 7 Effect of bFGF on the expression of olig2 transcription factor
(olig2) gene on days 7 (a), 13 (b), and 28 (c) post-lysolecithin injection
into the optic chiasm. *p<0.05, **p<0.01, and ***p<0.001 compared
to control group, LPC lysolecithin-treated group, bFGF1 lysolecithin-
treated animals injected with bFGF (1 ng/kg-i.p.), bFGF5 lysolecithin-
treated animals injected with bFGF (5 ng/kg i.p.), each bar shows mean
±SEM, bFGF was injected just before lysolecithin injection and then
repeated every 3 days
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remyelination processes, it was injected just before and
every 3 days after lysolecithin injection and the outcome
was measured using VEP recording from the scalp. In bFGF
recipient animals, restoration of P1 wave latency and P1-N1
amplitude toward the control animals were significantly
more than endogenous repair in control animals. The cura-
tive effect of bFGF might be the result of either decreased
demyelination (oligodendrocytes protection) or increased
remyelination (oligodendrogenesis). The later seems to be
more plausible due to the proliferative, migrative and differ-
entiative effects reported for growth factors. In the next step,
using assessment of the expression of some marker genes,
we attempted to assess the effect of bFGF on OPCs-
mediated remyelination and measured the expression of
olig2 and MBP (myelin basic factor) genes in the lesion site
in different times post-lesion. The results of molecular stud-
ies fortified the effects of bFGF on VEP waves. MBP, a
component of myelin proteins essential for myelin compac-
tion and stability in CNS (Messersmith et al. 2000), is fre-
quently used as an index of myelination (McDonald 1999;
Messersmith et al. 2000; Baumann and Pham-Dinh 2001;
Husted 2006; Aditya and Chakrabarty 2007; Goudarzvand
et al. 2010). Following the injection of lysolecithin into the
chiasm, the decreased MBP expression reflects the reduced
number of myelinating oligodendrocytes. Lower expression
level of MBP was observed on day 7 and afterward; a signif-
icant increase was seen on days 13 and 28 which support
endogenous repair observed in VEP records. Applying 1 and
5 ng/kg doses of bFGF increased the level ofMBP expression,
and even on day 28, bFGF increased MBP expression to an
amount higher than control group. Newly differentiated oli-
godendrocytes express higher amount of MBP compared to
older ones (Goudarzvand et al. 2010); the fact that may
explain why the level of MBP expression in bFGF-treated
animals was higher than control.

Changes in the expression of olig2 show the relative
number of activated OPCs in the site of demyelination
(Fancy et al. 2004); Olig2 positive OPCs move into the
lesion and differentiate to oligodendrocytes (Mason et al.
2004; Hack et al. 2004; Copray et al. 2006) and the expres-
sion of olig2 is essential for OPCs differentiation (Picard-
Riera et al. 2002; Marshall et al. 2005; Vallstedt et al. 2005;
Copray et al. 2006; Sun et al. 2006). Following lysolecithin
injection, the expression of olig2 was increased on days 7
and 13 which show the recruitment of OPCs into the lesion.
Comparing the expression of olig2 and MBP, the increase in
olig2 expression has occurred prior to MBP expression and
in agreement with the actual process in myelin repair, i.e.,
OPCs move into the lesion and differentiate to oligodendro-
cytes. When comparing the expression of MBP and olig2,
in bFGF-treated group, the level of olig2 was higher than
LPC group only on day 7 post-lesion and on days 13 and 28
even olig2 showed a trend to be reduced compared to

lysolecithin-treated animals. On the other hand the expres-
sion of MBP was higher in bFGF-treated animals in all days
post-lesion. This observation may be due to accelerated
process of OPCs proliferation and migration towards the
lesion and also due to in advanced differentiation of OPCs
to myelinating oligodendrocytes. Thereupon, on days 13
and 28, higher MBP level in bFGF-treated animals were
correlated with lower levels of olig2.

The present study investigated electrophysiological indi-
ces of P1 wave latency and P1-N1 amplitude and also
molecular markers which indicate the activation of OPCs
and their differentiation into the myelinating cells. Based on
our results, it may be concluded that bFGF accelerates and
potentiated the remyelination process following experimen-
tal induction of demyelination in optic nerve and chiasm.
Since the limited number of endogenous OPCs and neural
stem cells in thought to be the main reason for myelin repair
in the context of chronic demyelinating diseases like multi-
ple sclerosis, bFGF may be potential choice for overcoming
the insufficiency.
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