
Baclofen influences acquisition and MMP-2,

MMP-9 levels in the hippocampus of rats

after hypoxia

Halina Car1, Piotr Michaluk2

1
Department of Experimental Pharmacology, Medical University of Bia³ystok, Szpitalna 37, PL 15-295 Bia³ystok,

Poland

2
Laboratory of Molecular Neurobiology, The Nencki Institute of Experimental Biology, Pasteura 3,

PL 02-093 Warszawa, Poland

Correspondence: Halina Car, e-mail: hcar@umb.edu.pl

Abstract:

Background: Baclofen, the agonist of GABAB receptors, influences hypoxia-induced deficits in learning and memory processes.

Methods: We studied the effects of baclofen on acquisition in the passive avoidance test and in the Morris water maze in groups of

rats without or after hypoxia as well as the influence of baclofen on MMP-2 and MMP-9 levels in the hippocampus.

Results: Even though baclofen itself impaired the acquisition in the passive avoidance, it improved the hypoxia-induced deficit of

acquisition in the passive avoidance test and in the Morris water maze. There was a significant decrease in the level of the active form

of MMP-2 as well as an increase in the level of pro-MMP-9 in the hippocampus of rats without hypoxia 30 min after the administra-

tion of baclofen. Furthermore, an elevated level of pro-MMP-9 was observed 30 min after hypoxia. Baclofen used before the depri-

vation of oxygen, decreased the level of the active form of MMP-2 and pro-MMP-9.

Conclusions: These results show that MMP-2 and MMP-9 activities in the hippocampus can be regulated by baclofen in

non-pathological conditions and very shortly after hypoxia induction. We suggest that the changes in MMP-2 and MMP-9 levels are

the mechanism activities of baclofen in the acquisition process.
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Introduction

Baclofen, an agonist of GABAB receptors, activates

both presynaptic and postsynaptic GABAB receptors

and has potential inhibitory mechanisms during hy-

poxia [13]. Our previous study [8] indicated that ba-

clofen beneficially affects consolidation of condi-

tioned avoidance in amnesia induced by hypoxia. It

seems that baclofen reveals a favorable effect on

learning in amnesia, however, the mechanism of such

an activity is still not determined. Probably, baclofen

diminishes the impairment of GABAB receptors ob-

served immediately following ischemia [14]. In this

way, baclofen easily blocks the presynaptic release of

glutamate [19] and protects against excitotoxicity. It is

especially the hippocampus that is extremely sensitive

to deprivation of oxygen. Intermittent hypoxia im-

pairs hippocampal neuronal excitability and reduces

the expression of brain-derived neurotrophic factor

(BDNF) leading to deficits in long-term potentiation
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(LTP) and memory formation [53]. Moreover, the ac-

quisition depends strongly also on the activity of glu-

tamatergic and GABAergic systems. In the hippocam-

pus, baclofen significantly influences the release of

both these neurotransmitters, thus, controls the bal-

ance between glutamate and GABA [46], promotes

the induction of LTP, and participates in memory for-

mation in both acquisition and consolidation [3]. Fur-

thermore, the neuronal plasticity as well as learning

and memory are associated with the regulation of

cell-matrix interactions and are influenced by matrix

metalloproteinases (MMPs) [5, 20, 26, 31, 52].

MMP-9 enzymatic activity is enhanced in the rat hip-

pocampus in the course of spatial learning [26, 31, 52]

as well as during the acquisition of passive avoidance

behavior [5]. It seems that MMP-9 is involved in the

same processes as baclofen, e.g., it regulates hippo-

campal-dependent learning in rats [26]. Additionally,

MMPs, especially MMP-2 and MMP-9, take part in

some of the pathological conditions [42]. They can

cause neuronal death and tissue dysfunction, espe-

cially in ischemia/hypoxia [16, 17, 36, 37, 40]. The

hippocampus responded immediately to oxygen dep-

rivation whereas MMP-2 and pro-MMP-9 contributed

in early phase of damage of this structure [49]. De-

spite the potential importance of baclofen in hypoxia-

induced behavioral deficits, its influence on the regu-

lation of MMP-2 and MMP-9 activities in hypoxia re-

mains undefined.

The aim of the present study was to identify

whether baclofen administered in a dose used in the

previous studies [6–10] would influence acquisition

in the passive avoidance test and in the water Morris

maze and how it would change the levels of MMP-2

and MMP-9 in the hippocampus of rats without or af-

ter hypoxia.

Materials and Methods

Animals

Female Wistar rats of laboratory strain, weighing

160–180 g (3 months old), were used. The animals

were fed a standard diet and housed in plastic cages

(43 × 33 × 25.5 cm), one animal per cage, in an air-

conditioned and temperature-controlled (22 ± 2°C)

room under a 12 h light/dark cycle beginning at 7.00 h.

Food and water were freely available. All experiments

were carried out in a quiet, diffusely lit room between

8.00 h and 12.00 h. The ovarian cycle of rats evalu-

ated after behavioral tests was based on vaginal histo-

logical changes (Papanicolau test) and cycles were:

prooestrus 37.5%, prooestrus to oestrus 8.33%, dioes-

trus 41.66%, oestrus 12.5%.

Each experimental group consisted of 8–11 naive

animals per drug. All experiments were in accordance

with the EU Directive 86/609/EEC and International

Guidelines on the Ethical Use of Animals. The Ethics

Committee of Medical University in Bia³ystok, Po-

land, approved this work (2006/26).

Drug

Baclofen (Tocris Cookson, UK, Ltd.) was administered

intraperitoneally (ip) at a single dose of 0.25 mg/kg in

volume of 1 ml/kg [7, 8, 23], 30 min before the tests

or before the brain sectioning. Sodium chloride

(0.9%, pH 7.4) as a vehicle was administered ip at

a single dose in volume of 1 ml/kg per rat, 30 min be-

fore the tests or before the brain sectioning. Through-

out the experiments, injections with baclofen or vehi-

cle were given once to each rat.

Amnesia induced by hypoxia

Hypoxia was induced by placing rats in a glass cham-

ber filled with a mixture of 2% O2 and 98% N2 [2] for

4 min, after which they were immediately transferred

to air. The hypoxia was induced once immediately af-

ter administration of baclofen or vehicle, that is

30 min before the passive avoidance or water maze

tests or before the brain sectioning.

Passive avoidance test

The response was induced using the one-trial learning

method of Ader et al. [1]. The apparatus consisted of

a 6 × 25 cm platform, illuminated with a 25 W electric

bulb, connected through a 6 × 6 cm opening with

a dark compartment (40 × 40 × 40 cm). The floor of

the cage was made of metal rods, 3 mm in diameter

spaced at 1 cm. The investigation took advantage of

the natural preference of rats to stay in dark compart-

ments. The test was carried out during 3 days. On the

first day, after 2 min of habituation in the dark com-

partment, the rats were placed on an illuminated plat-

form, allowed to enter the dark compartment, and
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then immediately removed. Two similar trials, at an

interval of 2 min, were carried out on the second day.

After the first trial, the rats were allowed to stay in the

dark compartment for 10–15 s. At the end of the sec-

ond trial, when a rat entered the dark compartment, it

received an inescapable footshock (0.25 mA, 3 s) de-

livered through the grill floor of the dark compart-

ment (learning trial). The passive avoidance reaction

was checked 24 h later. The rats were placed on the il-

luminated platform once more and the latency to enter

the dark compartment was measured, but no electric

foot shock was applied. The latency was recorded

during 300 s. To determine the effect of drug treat-

ment on acquisition according to the protocol pro-

posed by Matthies [24], baclofen was injected on the

second day 30 min before induction of avoidance. Be-

tween the behavioral sessions, all animals were kept

in their home cages.

Morris water maze

Apparatus

The apparatus was a circular basin (diameter = 210 cm,

height = 40 cm) filled with water (approximately

22–24°C) to the depth of 24 cm with an escape plat-

form (diameter = 9 cm) placed 1 cm below the water

surface (learning place, invisible condition). Many

extra-maze visual cues surrounding the maze were

available, and the observer remained in the same loca-

tion for each trial. The pool was illuminated by indi-

rect light (100 W). A video camera was placed above

the center of the pool for tracking the rat, and a video

tracking system (Video Mot 2, TSE-Systems, Ger-

many) with online digital output directly fed data into

a computer.

Procedure

The procedure was based on the method described by

Morris [29]. The rats were placed in the water close to

and facing the midpoint section of the wall at one of

three equally spaced locations: East (E), South (S)

and West (W). The pool was divided into 4 quadrants:

NW, NE, SE, SW (N – North). The rats were allowed

to swim freely until they found the platform on top of

which they could climb. If a rat failed to locate the

platform within 120 s it was placed on the platform

where it remained for 15 s. Each rat was submitted to

2 sessions (3 trials each) per day and at each trail the

starting position was changed (starting on the E side,

followed by S and W sides in that order). The inter-trial

interval was 1 min between trials and 120 min between

sessions. For the two days of maze testing, the sub-

merged platform was placed in the NW quadrant. The

speed and distance as well as the time of finding the

platform were recorded by TSE VideoMot 2.

Histological assessment

After baclofen or vehicle administrations (groups

without hypoxia or after hypoxia), all animals were

sacrificed and their brains were removed. The brains

were dissected out on a cold plate to obtain samples of

hippocampus. Hippocampi were immediately frozen

in liquid nitrogen and stored at –80°C.

Extraction of gelatinases and zymography

Rat hippocampi were homogenized on ice in washing

buffer (WB) (50 mM Tris-Cl pH 7.5; 150 mM NaCl;

5 mM CaCl2; 0.02% NaN3) and homogenate was cen-

trifuged for 15 min at 12,000 × g at 4°C. The protein

concentration in supernatant was determined by using

Bradford reagent (Sigma). Homogenates from all

samples were brought to equal concentration by dilu-

tion with WB. Five hundred microliters of homogen-

ate was mixed with 100 µl of 50% Gelatin Sepharose

4B (GE Healthcare) diluted in WB. Samples were

mixed at 4°C for 1.5 h and then centrifuged at 12,000

× g for 5 min., and pellet was washed once with 1 ml

of WB. MMP-2 and MMP-9 were eluted with 100 µl

of WB supplemented with 10% DMSO by vortexing

at 4°C for 45 min. Samples were mixed with 3×SDS

sample buffer without dithiothreitol (DTT) and

loaded on 8% SDS-polyacrylamide gels containing

2 mg/ml of gelatine. After electrophoresis, gels were

washed twice with 2.5% Triton X-100 for 30 min at

room temperature and incubated overnight in devel-

oping buffer (50 mM Tris-Cl pH 7.5; 10 mM CaCl2;

1 µM ZnCl2; 1% Triton X-100; 0.02% NaN3) at 37°C

with moderate shaking. Gels were stained with

Coomassie Brillant Blue and shortly destained. Gels

were scanned and analyzed with Image J software.

Data analysis

The statistical significance of the results was com-

puted by two-way analysis of variance (ANOVA) fol-

lowed by the Newman-Keuls test, except for passive
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avoidance behavior, which was assessed with the

Mann-Whitney rank test. Probability of 0.05 or less

was considered significant.

Results

The effect of baclofen on the acquisition in

the passive avoidance test in rats (Tab. 1)

Re-entry latency was significantly shortened by ba-

clofen. Hypoxia significantly decreased the latency of

the passive avoidance response and this effect was

conspicuously reversed by baclofen.

The effect of baclofen on the acquisition in

the water Morris maze in rats (Fig. 1)

During the training sessions, control rats showed ten-

dency to decrease escape latency and distance trav-

elled. After single administration of baclofen no

changes in escape latencies, distance travelled as well

as swim speed compared to control group of rats,

were observed. Hypoxia significantly prolonged the

time swimming (first session at the 1st day of train-

ing), the distance travelled (the 1st day of training) but

did not influence the swim speed. Administration of

baclofen before induction of hypoxia significantly

shortened the escape latency and travelled distance in

the water maze during first day of training.

The influence of baclofen on the level of MMP-2

in the rats’ hippocampus (Fig. 2)

Analysis of hippocampal tissue of rats without hy-

poxia by gelatin zymography showed that the level of

the active form of MMP-2 was significantly de-

creased by baclofen. The level of pro-MMP-2 and the

active form of MMP-2 remained unchanged at 30 min

after short-term hypoxia. Interestingly, we found

that baclofen caused a decrease in the level of the ac-

tive form of MMP-2 in rats with induced hypoxia.

The ratio pro-MMP-2/active MMP-2 for hypoxia/

normoxia: 1.15 for control and 0.95 for baclofen were

obtained.
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Tab. 1. The influence of baclofen on acquisition in the passive avoid-
ance situation

Without hypoxia After hypoxia

Control 42 (34–52)
[9]

13,5 (9–18)
[10] ***

Baclofen 18 (10,5–26)
[9] **

35 (20–38)
[9] ++ °

Control and hypoxia rats were treated ip with vehicle or with
0.25 mg/kg of baclofen. Data are presented as median (25th – 75th
percentiles). The number in the square brackets indicates the
number of rats per group. ** p < 0.01, *** p < 0.001 compared to con-
trol/without hypoxia group; ï p < 0.05, compared to baclofen group
without hypoxia; ++ p < 0.01 compared to control/after hypoxia
group; (Mann-Whitney test)
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Fig. 1. The effect of baclofen on the acquisition in the water Morris
maze in rats without and after hypoxia. Baclofen (0.25 mg/kg, ip) was
injected 30 min before the test. * p < 0.05 compared to control/vehi-
cle group, + p < 0.05 compared to hypoxia/vehicle; (ANOVA and
Newman-Keuls tests)



The influence of baclofen on the level of MMP-9

in the rats’ hippocampus (Fig. 3)

Baclofen itself enhanced the level of pro-MMP-9 in

the rat’s hippocampus, only. An increased level of

pro-MMP-9 at 30 min after short-term hypoxia was

observed. Notably, in rats which undergone hypoxia,

baclofen abolished an increase in pro-MMP-9 level.

The ratio of pro-MMP-9/active MMP-9 for hy-

poxia/normoxia: 1.76 for control and 0.73 for baclo-

fen were calculated.

Discussion

In the present report, baclofen, an agonist of GABAB

receptors, impaired the acquisition in the passive

avoidance task, while having no effect in the Morris

water maze test. The effects of baclofen in the passive

avoidance test studied by different groups of scientists

are not consistent and the data published are quite

controversial [10, 11]. Mainly, GABAB receptor ago-

nists have been consistently reported to induce mem-

ory deficits [46, 56, 57]. Activation of GABAB recep-

tors with baclofen at a dose of 10 mg/kg in animals

degraded learning, decreased the reproduction of the

conditioned reaction on days 1–2 after the acquisition,

as compared with the controls [12]. However, it seems

that this influence depends on the baclofen dose.

Zarrindast and co-workers [58] showed that although

low doses of baclofen (0.125 mg/kg and 0.25 mg/kg)

tended only (without significance) to impair the ac-

quisition of passive avoidance in mice, they dimin-

ished the improvement produced by physostigmine.

Sharma and Kulkarni [41] found that baclofen

(0.25 mg/kg) enhanced the memory acquisition in the

passive avoidance paradigm in mice treated with sco-

polamine.

In the present study, we did not observe any influ-

ence of baclofen on the acquisition in the Morris wa-

ter maze test. Many investigators have shown that ba-

clofen used in doses higher than proposed in the pres-

ent study impairs the acquisition in the water maze. In

the Morris maze, baclofen administered ip at doses

2 mg/kg, 3 mg/kg, and 6 mg/kg impaired spatial

learning and reduced swim speed in rats [25, 35].

Intraperitoneal injection of baclofen (4 mg/kg) sig-

nificantly increased the escape latency to reach the

platform [32, 33] as well as 1 µl of 20.0 mM of baclo-

fen microinfused to hippocampus 1 h before each

540 Pharmacological Reports, 2012, 64, 536�545

+

Fig. 2. The effect of baclofen on the level of MMP-2 in the hippocampus of rats without and after hypoxia. Columns represent the mean ± SEM,
6–8 animals per group. Baclofen (0.25 mg/kg, ip) was injected 30 min before the decapitation. ** p < 0.01, compared to control group; ° p < 0.05
compared to baclofen group without hypoxia; + p < 0.05 compared to control/hypoxia group; (ANOVA and Newman-Keuls tests)



daily session which also impaired the acquisition [3].

We may suggest that the influence of baclofen on the

acquisition process in the Morris maze depends also

on the used dose. Since the locomotor activity may in-

fluence the acquisition, we should note that in our

previous study baclofen increased the number of

crossings in the open field in rats without hypoxia [9].

The different effects of baclofen on memory (pas-

sive avoidance learning and spatial memory) may be

explained by an observation that baclofen selectively

disrupts the acquisition of short term memory (stimu-

lus exposure £ 15 s), an effect associated with the dis-

ruption of firing in specific cell types in the hippo-

campus [18].

The beneficial effect of baclofen on learning ap-

pears to be revealed in amnesia. Baclofen improved

the acquisition in the passive avoidance test as well as

in the Morris water maze in rats with a hypoxia-

induced learning deficit. The discussed agonist of

GABAB receptors did not influence hypoxia-induced

hypolocomotion [9] and we can exclude a motor com-

ponent in the observed beneficial result in the group

of rats after hypoxia. In the hippocampus, baclofen

can control the balance between glutamate and GABA

[4] promoting induction of LTP and participating in

memory formation in the acquisition as well as in

consolidation. The beneficial effects of baclofen on

the acquisition in rats after hypoxia may be mediated

via the agonist’s ability to reduce the glutamate re-

lease. The massive release of glutamate during hy-

poxia is excitotoxic, particularly in the hippocampus,

which is very important for the learning and memory

processes [43, 44]. Probably, this overexcitation

causes impairment of the acquisition in rats in the pas-

sive avoidance test observed in the present study. Ba-

clofen may diminish the impairment of GABAB re-

ceptors observed immediately after inducing the

ischemia [14], thus, blocking the presynaptic release

of glutamate and, in this way, protecting the neurons

from excitotoxicity. It has been suggested that drugs

which reduce the activity of the glutamatergic system

or increase the activity of GABAergic transmission

possess neuroprotective activity [54]. As hippocampal

formation is essentially damaged by hypoxia [43, 44],

it seems that baclofen may have a neuroprotective ac-

tivity in this structure. Zhang and co-workers [59]

suggested that baclofen rescues neurons from apop-

totic neuronal death induced by ischemia in rat hippo-

campal CA1 region just through inhibiting the phos-

phorylation of NR2A subunit of the NMDA receptor.

In order to explain the above described results, we

studied the influence of baclofen on the level of
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Fig. 3. The effect of baclofen on the level of MMP-9 in the hippocampus of rats without and after hypoxia. Columns represent the mean ± SEM of
the values obtained from 6–8 subjects. Baclofen (0.25 mg/kg, ip) was injected 30 min before the decapitation. * p < 0.05, ** p < 0.01, com-
pared to control group; + p < 0.05 compared to control/hypoxia; (ANOVA and Newman-Keuls tests)



MMP-2 and MMP-9 in the hippocampus. In the hip-

pocampus of rats without hypoxia, baclofen decreased

the amount of the MMP-2 active form and enhanced

the pro-MMP-9 level 30 min after its administration,

which may indicate an immediate effect of GABAB
agonist on the extracellular matrix (ECM) reorganiza-

tion. The effect of baclofen may be explained by the

differences in the origins of MMP-2 and MMP-9 in

the brain – MMP-2 seems to be expressed mainly by

glia whereas MMP-9 by neurons [45]. Thus, we may

suggest that baclofen, by its receptors localized on as-

trocytes, reduces the active MMP-2 pool. Our results

were prompted by the recent discovery that different

neurotransmitters or receptors and their associated in-

tracellular signaling mechanism are responsible for

modulating specific subsets of MMPs [26]. On the

other hand, we cannot rule out that baclofen has an in-

fluence on translation process [30] because an up-

regulation in pro-MMP-9 activity in the hippocampus

was observed already 30 min after the drug admini-

stration. However, this hypothesis needs further stud-

ies. Additionally, baclofen may have an influence on

the level of the tissue inhibitor of metalloproteinases

(TIMP-1) or may induce dissociation of TIMP-1 from

the complex with the pro-MMP-9, thus, increasing the

levels of such a MMP-9 form. The decreased level of

the active form of MMP-2 after administering baclo-

fen may also be an effect of the TIMP-1 activity [51].

Our results may suggest that the unbeneficial effect

of baclofen itself on the acquisition processes is

caused by the altered regulation of MMP-2 and

MMP-9, which has been associated with cognitive

impairments. The findings presented in the latest pub-

lications [5, 30] show that the activity of MMPs is

changed by the acquisition process. Hippocampal

MMP-9 levels increase transiently during the water

maze acquisition in rats learning the Morris water

maze. Inhibition of MMP activity with MMP-9 an-

tisense oligonucleotides and/or the MMP inhibitor

FN-439 altered LTP and prevented the acquisition in

the Morris water maze [26]. In addition, the authors

demonstrated that MMP-9 null mice had behavioral

impairments in hippocampal-dependent memory [31].

Most importantly, Nagy with co-workers [30] have

demonstrated a critical role for MMP-9 in inhibitory

avoidance learning. This metalloproteinase appears to

have a direct impact on the level of dendritic spines

[15, 21, 50] and it influences the functioning of mole-

cules involved in neural plasticity, including b-dystro-

glycan [27] and intracellular adhesion molecule 5

[48], as well as mediates the regulation of glutamate

receptors motility [28].

Based on our observation, we suggest that the level

of pro-MMP-9 elevated by baclofen is inadequate or

insufficient for improved acquisition. However, it is

too early to draw any strong conclusions regarding the

relation between the influence of baclofen on the

MMPs activity and the learning processes because we

collected the hippocampus just after the administra-

tion of the drug and not after the training in the behav-

ioral tests.

In our present and previous studies, the level of

pro-MMP-9 was increased in the hippocampus of rats

after a single episode of hypoxia as early as 30 min af-

ter oxygen deprivation [6]. The obtained result corre-

sponds to the reports presented by Ku³ach [22], Ro-

senberg [38, 40] and Piao [34], however, the induc-

tion of the activity of pro-MMP-9 was earlier than the

one described in the abovementioned studies. The

rapid and significant increase in plasma level of pro-

MMP-9 during the acute phase of moderate and se-

vere ischemia was studied and published by Vilalta

and co-workers [49]. The hippocampus responses im-

mediately to oxygen deprivation and it seems that

pro-MMP-9 contributes in early phase of damage of

this structure. Microglia are a major source of the

MMP-9 following ischemia [39], however, the in-

creased activity of pro-MMP-9 in reactive astrocytes

also contributes to hippocampal dysfunction, espe-

cially in CA1 neurodegeneration [36, 55]. The ob-

served impairment of acquisition in rats which under-

gone hypoxia is probably due to an enhanced activity

of MMP-9 and, first of all, a result of a disbalance be-

tween the GABAergic and glutamatergic transmis-

sion. Baclofen given before hypoxia decreased the

level of the active MMP-2 and pro-MMP-9 30 min

after oxygen deprivation. Our observation suggests

that MMP-2 and MMP-9 activity in the hippocampus

can be regulated by the stimulation of GABAB recep-

tors and that baclofen prevents hypoxia-induced en-

hancement of the level of pro-MMP-9. The observed

beneficial influence of baclofen on the acquisition

after hypoxia is probably due to the decreasing

amount of MMP-2 and MMP-9 in the hippocampus.

Improved spatial memory by baclofen in rats which

undergone hypoxia and the decreased level of MMP-2

in the hippocampus of these animals may suggest that

glia cells are important in memory process and that,

probably, MMP-2 is responsible for the observed ef-

fect. Researchers [16, 17] demonstrated the extracel-
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lular proteolytic cascade, in which S-nitrosylation and

subsequent oxidation activates MMP-9 during cere-

bral ischemia, contributes to cortical neuronal apopto-

sis whereas the broad-spectrum MMP inhibitors or

antibodies reduce infarct size. Having taken such data

into account, baclofen, due to the decreasing amount

of MMP-9, may have an influence on neurons which

do not undergo the apoptosis process. However, hav-

ing observed the effect of the GABAB receptors ago-

nist, it is yet too early to confirm such an activity.

Baclofen may, thus, take part in remodeling of the

extracellular matrix during hypoxia and have a role in

diminishing behavioral consequences of oxygen dep-

rivation. We suggest that MMP-2 and MMP-9 activi-

ties in the hippocampus influenced by baclofen may

be responsible for the observed behavioral changes.

In conclusion, this report provides the first piece of

evidence that the level of MMP-2 and MMP-9 in the

hippocampus of rats is rapidly changed by the agonist

of GABAB receptors – baclofen. The impaired passive

avoidance acquisition observed after administrating

this drug is probably due to an increased level of pro-

MMP-9 in the hippocampus. In turn, in animals which

undergone hypoxia, baclofen decreased the level of

the active form of MMP-2 and pro-MMP-9, which

may suggest a mechanism of diminished acquisition

deficit induced by hypoxia. Therefore, the results of

the present study may indicate a new potential mecha-

nism of baclofen activity in the brain after hypoxia.
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