
Abstract. – OBJECTIVES: To investigate the
effect of propofol on the middle latency auditory
evoked potentials (MLAEP) by neurons in the
ventral partition of medial geniculate body (MG-
Bv) in rats and study their mechanism.

MATERIALS AND METHODS: Sprague-Dawley
(SD) rats were randomly divided into 7 groups (n
= 6): group normal saline (NS), group intralipid (I),
and groups of different concentrations of propo-
fol (5.6, 16.8, 56, 168, 560 µmol/L) (P1-P5). These
animals were anesthetized with ether, tra-
cheostomized, and mechanically ventilated. After
anesthesia, rats were paralyzed with vecuronium
and fixed. A recording needle electrode with
drugs was inserted into MGBv by means of
stereotaxis. After injection of 0.2 µl propofol, nor-
mal saline or intralipid, correct insertion was veri-
fied by MLAEP response to standard sound.
MLAEP including amplitudes and latencies of N0,
P0, Na, Pa, and Nb waves were recorded. To iden-
tify which ion channel could be impacted by
propofol, SD rats were divided into Ni2+ plus
propofol (A1 group), Cd2+ plus propofol (A2
group), 4-AP plus propofol (A3 grouop), and TTX
plus propofol (A4 group). The changes of MLAEP
were recorded between injecting 4 ion channel
blockers and propofol. Whole-cell patch clamp
technique was used to confirm these variations.

RESULTS: There was no significant changes in
all waves of MLAEP in MGBv after drug adminis-
tration as compared with the baselins before in-
jection in group NS, I, P1, and P2. The latency of
Na, Pa, and Nb wave was significantly prolonged
and the amplitude of Pa wave was decreased af-
ter injection as compared with the baseline in
group P3, P4, and P5. The latency of Na, Pa, and
Nb waves was significantly longer and the am-
plitude of Pa wave was significantly lower in
group P3, P4, and P5 than in group NS and I.
With TTX, amplitudes were decreased in wave
Na-Pa. After given propofol, waves were un-
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changed in Na-Pa and latency was increased in
Na, Pa, and Nb. With Cd2+, latency was un-
changed in Na, Pa, and Nb as well as amplitudes
decreasing in Na-Pa. Nevertheless, after given
Ni2+ and 4-AP, every wave of MLAEP had no
changes. After injected propofol, amplitudes
were decreased in wave Na-Pa and latency was
increased in Na, Pa, and Nb. The results of patch
clamp showed 56 µmol/L, 168 µmol/L and 560
µmol/L propofol inhibited the persistent sodium
currents and high voltaged activated calcium
currents in the brain slices of rats.

CONCLUSIONS: Propofol in 56 µmol/L, 168
µmol/L and 560 µmol/L can inhibit MLAEP in
MGBv of rats in a dose-dependent manner and
these changes may be caused by blocking the
ion channel of persistent sodium currents and
high voltaged activated calcium currents.
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Introduction

Medial geniculate body, an important nucleus
mass of auditory system in cerebral ganglion, is
composed of three subgroups: ventral part, dorsal
part, and medial part1. Ventral partition of the
medial geniculate body (MGBv) is the specific
auditory relay nucleus, the afferent fibers of
which mainly come from ipsilateral inferior col-
liculus central nucleus and the efferent fibers
project to primary auditory cortex2. It has been
implicated by previous studies that MGBv is a
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key part in sound introduction and regulation,
during which, sound of different characteristics is
reflected by actions potentials of different modes
fired by MGBv3-8. In alert wakefulness, sound
stimulation could trigger action potential firing in
“tonic” mode, while, in slow wave sleep, it could
trigger the firing in “burst” mode. Different
membrane potential could also induce the firing
of different action potentials. The simulation
could induce the firing in “tonic” mode, when
membrane potential is at –56 mV, in “tonic”
mode with delay of hundreds of seconds when
membrane potential is at –60 mV, and in “burst”
mode when membrane potential is at –75 mV.
The different modes of firing is related to T type
of Ca2+ current, high pressure activation Ca2+ cur-
rent, A type of K+ current and subthreshold Na+

current, among which, T type of Ca2+ current in-
duces low threshold Ca2+ spike potential, high
pressure activation Ca2+ current induces high
threshold Ca2+ spike potential. A type of K+ cur-
rent regulates the membrane excitability, and
subthreshold Na+ current increases the membrane
excitability9. However, no previous report has
covered the relationship between MLAEP and
the firing mode of the specific action potential of
MGBv, the important part in sound regulation
and main nucleus mass in MLAEP production.
Propofol is an intravenous anesthetic currently

widely employed in clinical practice, while the
detailed mechanism relating to its anesthetic ac-
tion has not been fully understood. It has been
coincidentally indicated by some initial studies
that propofol could influence the release of spe-
cific neurotransmitter in central nervous system
and shares its own specific action on different ar-
eas of the brain10-19.
However, little is known about the sensitivity

of propofol on MGBv, the main nucleus mass in
MLAEP production.
Therefore, in this study, we aim to establish

the relationship between propofol and MLAEP
via intra-nucleus mass localized injection of dif-
ferent concentrations of propofol and paralleled
observation of changes in MLAEP.

Materials and Methods

Experimental Animals
Clean and healthy Sprague-Dawley (SD) rats

with sensitive ear concha reaction, no restriction
on the gender, weighing at 250-300 g, were pro-
vided by then experimental animal center of

Medical College of Fudan University. The ani-
mals were housed in separate cages of relative
clean environment under constant room tempera-
ture, and fed with standard feeds and freely ob-
tained water. The rats were randomly divided in-
to 12 groups.

Establishment of Animal Model
Tracheostomy intubation was conducted under

etherization, paralleled with tracheostomy me-
chanical ventilation. Upon termination of ether
inhalation, the rats were administered with ve-
curonium bromide through micropump intra-
venous infusion at a dose of 0.1 mg·kg−1·h −1.
Then, the rats were fixed on brain stereotaxic ap-
paratus with hollow ear bar, and a water-cushion
was placed under the animal to keep the rectal
temperature at around 37°C. According to the
physiological atlas of the brain (Pixinos and Wat-
son atlas), with the anterior fontanel as the mark-
er, the position of MGBv nucleus mass was pri-
marily located20. The fur of corona capitis was
removed, periost was separated with blunt dis-
section and a small hole was drilled with dental
drill to expose dura mater membrane. A hollow
stainless steel needle with an external diameter of
100 µm at the pointed end was employed as the
active electrode, and as the intra-nucleus mass
recording electrode simultaneously and the refer-
ence electrode was placed at prefrontal region.
The groundwire was connected to an acupunc-
ture needle, which was pricked into the tail end
of the rat. The active electrode was inserted into
the position 1 mm above the presumed depth,
when the recording of AEP began, and the elec-
trode was further inserted at 0.5 mm, until the
multiplication of the electric potential was
recorded, which was a demonstration that the
pointed end of the electrode has entered into the
nucleus mass. Readjust the depth of the electrode
to achieve the stabilization of maximum AE.
Then propofol (Batch No.: 23148F04, As-
traZeneca Company, the UK, London) or propo-
fol dissolvent (Batch No.: 7241A181, Fresenius
Co. Ltd, Bad Homburg, Germany) or saline (part
1) was administered with internal cannula.
With the same method as the above, blocking

agent of T type of Ca2+ current, Ni2+, or blocking
agent of high pressure activation Ca2+ current,
Cd2+, or blocking agent of A type of K+ current,
4-AP, or blocking agent of subthreshold Na+ cur-
rent, TTX, was respectively administered with
internal cannula before the administration of
propofol (part 2).

Q.-q. Shi, X. Sun, H. Fang

1860



Propofol’s action on MLAEP in medial geniculate body

1861

cerebrospinal fluid was added so that the whole
sample could be immerged. Then, with constant
oxygen ventilation, the tissue sample was cut into
coronal sections with the thickness of 300-400 µm
by vibratome. Brain sections containing MGBv
was selected and placed into oxygen-saturated
cerebrospinal fluid at 30-35 centi-degree for 1 h
incubation before use21.

Whole-Cell Recording
(1) Localization under anatomical microscope,

hippocampus CA3 region, external geniculate
body, and lateral part of substantia nigra were
chosen as the localization mark of MGBv22,23. (2)
Conduct sealing and rupture of the membrane to
achieve whole-cell recording mode, and place the
amplifier of the patch clamp at voltage clamp
mode. Get the microelectrode slowly close to the
cell membrane with readjust operator, and switch
the patch clamp amplifier to current clamp mode
as soon as successful sealing was achieved. Im-
pose the microelectrode with temporal negative
pressure (about 100 cm water column) to break
the cell membrane and achieve whole-cell
recording mode. (3) Current recording at voltage
clamp mode STEP was employed as the stimula-
tion modality. The command potential was −70
mV (sodium current) or −60 mV (calcium cur-
rent), and the corresponding test potential was
−30 mV, and −10 mV, respectively. (4) Signal
collection: Signal was amplified with Axon200B
(Axon, Union City, USA) amplifier, filtered with
1 kHz low through put, and collected and stor-
aged with Clampex procedure of Pclamp6.

Whole-cell Patch Clamp Recording
Find the ventral part of the MGBv under the

microscope. Add the electrode internal fluid into
the microelectrode with syringe equipped with
thin needle from behind. Get the microelectrode
close to the selected cell with readjust operator,
and begin the sealing procedure. Switch the
patch clamp amplifier to current clamp mode af-
ter successful sealing, when the observed electric
potential was at about 0 mV, and then impose the
microelectrode with temporal high negative pres-
sure (about 100 cm water column) to break the
cell membrane and achieve whole-cell patch
clamp mode. In this condition, the electrode in-
ternal fluid could communicate with the intracel-
lular fluid, and the potential value displayed on
patch clamp amplifier was the cell membrane po-
tential. Cells with the membrane potential at −45
mV or below were chosen for recording.

Recording of Wave Form
Wave form and wave amplitude of MLAEP

was correspondingly recorded about 1 min after
drug administration. MLAEP is mainly com-
posed of N0, P0, Na, Pa, and Nb wave. In this
study, wave forms of N0, P0, Na, Pa, and Nb, as
well as Na-Pa wave amplitude were mainly
recorded. After the procedure, three rats were
randomly selected from each group, and 0.1 µl of
2% pontamine sky blue was injected at the mi-
cro-injection point before the brain tissue was
collected with decapitation. The brain sample
was soaked in 4% decapitation solution, and
coronal sections of the brain sample at a thick-
ness of 50 µm were produced 1-2 days later with
freezing microtome. The sections were dyed with
neutral red, and the injection point was observed
under microscope, to confirm the position of the
intra-nucleus mass recording electrode.

Hearing Test

Method of the Hearing Test
The sound stimulation was imposed with ver-

sion 10 MedelecSynergy evoked potential appa-
ratus (Oxford Medical Treatment Facility Com-
pany, UK) through ear plug and hollow ear bar.
The stimulation was mainly srarefaction click
(click) at a main pulse width of 0.1 ms, tone
burst (SPL sound) at a strength of 100 dB, and
the smoothing frequency band was 30-500 Hz,
the sensitivity was 2 µV, the average overlap was
100 times. MGBv intra-nucleus mass electric po-
tential was tested pre- and post-administration,
and wave latency period and amplitude of wave
forms like N0, P0, Na, Pa, and Nb of MLAEP of
MGBv intra-nucleus mass were recorded.

Preparation of Brain Slice
Artificial cerebrospinal fluid was initially pre-

pared and the temperature was kept at 0-4 centi-
degree, while constant ventilation of 95% O2+5%
CO2 mixed air was conducted to keep the oxygen
saturation state. Then, SD rats of 2-3 weeks old,
after etherization, were decapitated, and the whole
brain tissue was quickly collected. The obtained
brain sample was then soaked in previously pre-
pared artificial cerebrospinal fluid for 1-2 min of
cooling. After that, the sample was took out, and
some chipping was performed (prefrontal lobe and
tissue below the cerebellum was cut off), before
the sample was placed on the object stage of the
section cutter. Appropriate amount of freezing
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After the cell membrane potential was stabi-
lized, when recording constant sodium current,
place the cell clamp at −70 mv and impose a
voltage change from −70 mv to −30 mv with
jump step mode, at a time course of 1 s, an inter-
val of 20 s, and remove the leak current with P/4
procedure. During the recording of calcium cur-
rent, the operation was basically the same with
that of sodium current recording, while the com-
mand potential was −60 mv and a voltage change
from −60 mv to −10 mv was imposed, at a time
course of 300 ms. The voltage recording range of
I-V curve was from −60 mv to 40 mv.

Statistical Analysis
SPSS12.0 package was employed for data

treatment. All measurement data were expressed
as mean ± standard deviation (mean ± SD).
Paired t-test was employed for intra-group com-
parison, and one-way ANOVA was used for
group comparison. Chi-square test was used for
numeration data comparison. p < 0.05 was recog-
nized as with statistical significance.

Results

Localization of intra-nucleus mass recording
electrode (Figure 1).
No statistical significance was determined dur-

ing the group comparison of weight and gender
(p > 0.05) (Table I).
Compared with that of pre-administration, no

significant changes were detected in MLAEP
waves inside MGBv among 5.6 µmol/L (P1
group), 16.8 µmol/L (P2 group) propofol, saline
group (NS group), and propofol dissolvent group
(I group) (p > 0.05). Drug administration all in-
duced latency period extension of MLAEP Na,
Pa, and Nb waves and decrease of Na-Pa wave
amplitude of MGBv intra-nucleus mass in 56
µmol/L (P3 group), 168 µmol/L (P4 group) and
560 µmol/L (P5 group) propofol group (p <
0.05). Compared with NS group, the effect of

propofol in P3, P4, and P5 group displayed cer-
tain degree of dose-dependent inhibition on
MLAEP (Figure 2).
Administration of blocking agent of T type of

Ca2+ current, Ni2+, induced no significant influ-
ence on MLAEP. After propofol medication, Na-
Pa wave amplitude was decreased in A1 group,
which was paralleled with latency period exten-
sion of Na, Pa, and Nb waves. After administra-
tion of blocking agent of high pressure activation
Ca2+ current, Cd2+, significant latency period ex-
tension of MLAEP Na, Pa, and Nb waves was in-
duced. Then, after propofol medication, no laten-
cy period changes were detected in Na, Pa, and
Nb in B1 group, paralleled with wave amplitude
decrease of Na-Pa. After administration of block-
ing agent of A type of K+ current, 4-AP, no sig-
nificant changes was detected in rat MLAEP. Af-
ter propofol medication, Na-Pa wave amplitude
decrease was detected in B1 group, paralleled
with latency period extension of Na, Pa, and Nb
waves. After administration of blocking agent of
subthreshold Na+ current, TTX, significant de-
crease of rat MLAEP Na-Pa wave amplitude was
detected. After propofol medication, no Na-Pa
wave amplitude changes was detected in D1
group, paralleled with latency period extension
of Na, Pa, and Nb waves (Figure 3).
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Figure 1. The shadow indicated the localization of intra-
nucleus mass recording electrode of MGBv.

NS group I group P1 group P2 group P3 group P4 group P5 group
(NS) (I) (P1) (P2) (P3) (P4) (P5)

Weight (g) 259 ± 9 268 ± 9 270 ± 15 260 ± 12 267 ± 10 256 ± 11 260 ± 14
Gender (M/F) 3/3 3/3 4/2 2/4 3/3 3/3 3/3

Table I. Comparison of weight and gender in different groups (n = 6).



Test of propofol’s inhibition effect on MGBv
cell constant sodium current by whole-cell patch
clamp technique. Under normal condition, the em-
ployed stimulation modality of orbicular-ovate
cells in brain slices was jump step mode (com-
mand potential at −70 mV, test potential at −30
mV, stimulation time course of 1 s, stimulation in-
terval of 20 s), which was able to record constant
sodium current, and the stabilization time course
could reach 400 s. After 120 s reaching the current
stabilization (as the control of pre-administration),
perfuse the slice with ACSF containing 56 µmol/L
propofol. The inhibition effect of propofol on con-
stant sodium current could be observed within 400
s and the average value of constant sodium current
was decreased from 1.000 ± 0.0222 pA to 0.5558
± 0.0277 pA after administration (n = 6, Figure 4
A and B); in the time course figure, compared
with the control group (simultaneously perfused

with ACSF containing no drug), significant inhibi-
tion effect was detected 280 s after administration
in the drug group (control group n = 6, propofol
56 µmol/L group n = 6, Figure 4C). In order to
further investigate the character of propofol’s inhi-
bition effect on constant sodium current, the above
experimental procedure was repeated under differ-
ent drug concentrations. It was shown that admin-
istration with concentration above 16.8 µmol/L all
induced certain degree of inhibition on constant
sodium current, and the maximal effect was ob-
tained at 560 µmol/L (cell population of each
group n = 6, Figure 4D). Therefore, it was con-
cluded that propofol produced dose-dependent in-
hibition on sodium current.
Similar effect was observed on propofol’s ac-

tion on high pressure activation calcium potential
of rat MGBv ventral neurons. After 120 s reach-
ing the current stabilization (as the control of
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Figure 2. Comparison of MLAEP to different dose of propofol in rats MGBv. A, The change of N0 waves caused by different
dose of propofol. B, The change of P0 waves caused by different dose of propofol. C, The change of Na waves caused by dif-
ferent dose of propofol. D, The change of Pa waves caused by different dose of propofol. E, The change of Nb waves caused
by different dose of propofol. F, The change of Na-Pa waves caused by different dose of propofol. Dose of propofol was 5.6
µmol/L, 16.8 µmol/L, 56 µmol/L, 168 µmol/L, 560 µmol/L respectively in P1, P2, P3, P4, and P5 group. NS and I group inject-
ed normal saline (NS) or propofol dissolvent. Significance was considered at p < 0.05. *p < 0.05 indicated medication compare
to premedication; #p versus NS group; ∆p < 0.05 versus I group.�p < 0.05 versus P1 group.
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pre-administration), perfuse the slice with ACSF
containing 56 µmol/L propofol (Figure 5A). The
inhibition effect of propofol on high pressure ac-
tivation calcium current could be observed within
400 s, and the average value of calcium current
was decreased from 0.9223 ± 0.0267 pA to
0.7795 ± 0.0314 pA after administration (n = 6, p
< 0.05, Figure 5B); in the time course figure,
compared with the control group (simultaneously
perfused with ACSF containing no drug), signifi-
cant inhibition effect was detected in the drug
group (control group n = 6, DHEAS 1µmol/L
group n = 6, Figure 5C). The above experimental
procedure was repeated under different drug con-
centrations. It was shown that administration
with concentration from 5.6 µmol/L to 560
µmol/L induced certain degree of inhibition on
high pressure activation calcium current and the
maximal effect was obtained at 560 µmol/L (cell
population of each group n = 6, p < 0.05, Figure
5D). Therefore, it was concluded that propofol
also produced inhibition on calcium current.

Discussion

In this study, via central nucleus mass micro-
injection method, the effect of propofol under
different concentration combined with related ion
channel blocking agent on the wave amplitude

and middle latency period auditory-evoked po-
tential (MLAEP) of rat MGBv ventral neurons
was observed and the corresponding mechanism
was investigated. Finally, via in vitro patch clam
technique, the influence of propofol on related
ion channels of rat MGBv ventral nucleus mass
was tested.
Anesthesia depth monitoring is one of the key

points in current anesthesiology studies. In clini-
cal practice, indexes like blood pressure, heart
rate, and sweating were used to determine the
anesthesia depth, while all of the above lacked
the sensitivity and specificity, which is unable to
avoid over deep or over superficial anesthesia.
Auditory evoked potential (AEP) is the mainly
employed brain electric technique of clinical
anesthesia depth monitoring. Central nucleus
mass direct micro-injection method is a direct
method to observe the effect of drug on cell, to
explore the action site of the drug, and to avoid
the influences caused by factors like metabolism
during injection through routine routes (intra-
venous, intramuscular injection, etc.)24. In this
study, this technique was employed to directly
observe the effect of intravenous anesthetic,
propofol, on MGBv ventral neurons producing
MlAEP and to record MLAEP of MGBv. Mean-
while, referring to related reports, different con-
centration of propofol was administered to deter-
mine the existence of dose-dependent manner.

Q.-q. Shi, X. Sun, H. Fang

Figure 3. The effect on MLAEP of MGBv with different channel blockers. The changes of No, Po, Na, Pa Nb, and Na-Pa
waves caused by 56 µmol/l propofol were recorded after treating with (A) Ni2+, blocking agent of T type of Ca2+ current, (B)
cd2+, blocking agent of high pressure activation Ca2+ current, (C) 4-AP, blocking agent of A type of K+ current or TTX, block-
ing agent of subthreshold Na+ current. Significance was considered at p < 0.05. *p < 0.05 versus premedication.



It was shown that propofol with concentration
above 56 µmol/L could produce influence on
MLAEP wave amplitude and latency period of
some rat MGBv ventral neurons, with main
demonstration on Na, Pa, and Nb waves. This re-
sult indicated that propofol with the concentration
of complete anesthesia could induce changes of
wave amplitude and latency period of the rat laten-
cy period auditory-evoked potential, and with the
increase of concentration, latency period of Na, Pa,
and Nb waves was extended while wave amplitude
of Na-Pa was decreased. Results of this study were
in accordance with the many previous reports like
Schwender et al25, which was that intravenous
anesthetic-induced changes of MLAEP wave form
mostly involved the latency period and wave am-
plitude of Na, Pa, and Nb waves. The possible rea-
son could be that Na, Pa, and Nb waves were rela-

tively stable, while N0 and P0 waves mainly reflect-
ed early electric potential changes of MGBv nucle-
us mass, which was not so stable in caudal collicu-
lus that so significant change was detected after
drug injection. Furthermore, it was demonstrated
by many studies that wave forms of MLAEP relat-
ed to ambiguous memory were mainly Na, Pa, and
Nb waves26. Therefore, through the study of Na,
Pa, and Nb waves, deeper investigation of MLAEP
mechanism could be performed.
The different modes of action potentials were

mainly associated with the relevant currents, that
is the different variations of the main waveform
were mainly associated with voltage-gated ion
channels. Therefore, we then use different types
of ion channel blockers via central nucleus mass
micro-injection method to clarify the relationship
between propofol and ion channels.
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Figure 4. The effect of propofol on sodium current. A, The sodium current was respectively recorded in 4.5 min interval dur-
ing the premedication and medication of propofol in 56 µmol/L command potential at –70 mV, test potential at –30 mV, stimu-
lation time course of 1 s, stimulation interval of 20 s). B, The changes of sodium current was illustrated in 280 ms interval be-
tween the premedication and medication of 56 µmol/L propofol (n = 6, p < 0.05). C, The process of propofol in 56 µmol/L af-
fecting on the sodium current (n = 6, *p < 0.05 versus control group). D, Propofol produced dose-dependent inhibition on sodi-
um current (n = 6, *p < 0.05 versus control group).
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After the administration of blocking agent of T
type of Ca2+ current and A type of K+ current, no
significant influence on rat MLAEP was ob-
served. Then, after the medication with propofol,
amplitude of MLAEP Na-Pa wave was decreased
in A1 and C1 group, paralleled with the latency
period extension of Na, Pa, and Nb waves. After
the administration of blocking agent of sub-
threshold Na+ current, TTX, significant ampli-
tude decrease of MLAEP Na-Pa wave was ob-
served. Then after the medication with propofol,
no changes of Na-Pa wave amplitude were de-

creased in D1 group, paralleled with the latency
period extension of Na, Pa, and Nb waves. After
the administration of blocking agent of high
pressure activation Ca2+ current, Cd2+, significant
latency period extension of MLAEP Na, Pa, and
Nb waves was detected, while after the medica-
tion with propofol, paralleled with the decrease
of Na-Pa wave amplitude. Therefore, it was con-
sidered that the mechanism of propofol’s action
on MlLAEP was mainly through blocking of Na+

and Ca2+ ion channel and production of related
potential, which imposed influence on MLAEP

Q.-q. Shi, X. Sun, H. Fang

Figure 5. The effect of propofol on high pressure activation calcium potential. A, The high pressure activation calcium poten-
tial was respectively recorded in 4.5 min interval during the premedication and medication of propofol in 56 µmol/L (command
potential at –60 mV, test potential at –10 mV, stimulation time course of 300 ms, stimulation interval of 20 s). B, The changes
of high pressure activation calcium current were illustrated in a 280 ms interval between the premedication and medication of
56 µmol/L propofol (n = 6, p < 0.05). C, The process of propofol in 56 µmol/L affecting on the high pressure activation calci-
um current (n = 6, *p < 0.05 versus control group). D, Propofol produced dose-dependent inhibition on high pressure activa-
tion calcium current (n = 6, *p < 0.05 versus control group).



(the mainly involved wave forms were Na, Nb,
and Pa waves). During this process, the inhibi-
tion on Na+ channel was mainly demonstrated by
the decrease of Na-Pa wave amplitude, and the
inhibition on high pressure activation Ca2+ chan-
nel was mainly demonstrated by the latency peri-
od extension of Na, Nb, and Pa waves. These re-
sults indicated that changes of the MLAEP pro-
duced by ventral partition of MGBv were related
to voltage-gated ion channels. Meanwhile, it was
shown that propofol’s effect on MLAEP might
be through the action on voltage-gated ion chan-
nel, and the mainly involved ion channels were
Na+ and Ca2+ channel27-29.
Since the effect of propofol on MLAEP may

be affected by Na+, Ca2+ ion channels, we use the
brain slices whole-cell patch clamp technique to
further validate the effect of propofol on persis-
tent sodium currents and activation of calcium
currents of ventral neurons of medical geniculate
body in rats. The results showed that propofol in-
habited persistent sodium currents and activation
of calcium currents on ventral neurons of med-
ical geniculate body in rats.
Recently, the theory that general anesthesia ef-

fect of propofol was through multiple sites has
been validated in many studies. Propofol was
shown to not only share a close relationship with
central neurotransmitter, GABA, but also enjoy
relative sensitivity to central voltage-gated sodi-
um channels and some calcium channels17,30-37.
Therefore, it could be explained that propofol,
via the effect on the ion channels of MGBv (cru-
cial nucleus mass of brain auditory conduction
pathway), produced corresponding complete
anesthesia action, and also brought about
changes to MLAEP of MGBv. In clinical prac-
tice, appropriated anesthesia depth monitoring
was achieved by observation of wave form
changes.

Conclusions

In this study, via in vivo and in vitro methods,
it was primarily demonstrated that propofol pro-
duced the influence on MLAEP of MGBv proba-
bly through inhibition on constant sodium chan-
nel and high threshold calcium channel.
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