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Galantamine (GAL) is a selective, competitive and reversible acetylcholinesterase (AChE) inhibitor, which increases
the activity of the cholinergic system and hence gives rise to an improvement of cognitive functions in patients suffering
from dementia of Alzheimer type. L-Carnitine (CAR) is a natural component of the mammalian tissue and is known
to increase penetration of some chemical compounds/groups across biological membranes. The aim of this study was
to evaluate the influence of pretreatment with CAR on AChE inhibition caused by GAL in selected brain parts in rat
(basal ganglia, septum, frontal cortex, hippocampus) and in hypophysis, which does not lay beyond the blood-brain-
barrier. During the first stage of the study, GAL was administered i.m. in different doses ranging from 2.5 to 10 mg/kg.
The highest degree of AChE dose dependent inhibition was observed in hypophysis, while that in CNS was lower
and became apparent in frontal cortex and hippocampus only after the administration of the dose of 10 mg/kg i.m.
In the second stage, CAR was administered daily during 3 consecutive days at a dose of 250 mg/kg p.o. prior to the
administration of GAL (10 mg/kg i.m.). Pretreatment with CAR enhanced trend of AChE inhibition in all selected
brain parts comparing with single GAL administration, however, significant difference was not observed. Comparing
these results with control group, statistical significance was found in frontal cortex, hippocampus and hypophysis.

INTRODUCTION

Galantamine (GAL) is a selective, competitive and
reversible acetylcholinesterase (AChE, EC 3.1.1.7) in-
hibitor. It works by inhibiting AChE and by allosterically
modulating nicotinic receptors. Although galantamine
was first used as a reverser of neuromuscular blockade,
it has recently been studied and shown to be effective
for use in the treatment of Alzheimer’s disease, vascular
dementia and Alzheimer’s disease with cerebrovascular
disease. Patients receiving galantamine showed significant
improvement in the areas of cognition global function,
activities of daily living and behaviour'.

L-Carnitine (CAR) is a natural component of mam-
malian tissue and plays an important physiological role, in
particular, in f-oxidation because it facilitates long-chain
fatty acid transport across the inner mitochondrial mem-
brane. Moreover, CAR is known to increase penetration
of some drugs or chemical groups through biological
barriers?.

The main goal of this work was to investigate a possible
modulation of galantamine targeting towards central nerv-
ous system (CNS) by L-carnitine pretreatment, and hence,
enhance galantamine antiacetylcholinesterase activity in

the rat brain, as it was previously reported by our labora-
tory with another AChE inhibitor 7-methoxytacrine?.

MATERIAL AND METHODS

Animals

Male Wistar Han II rats (BioTest Ltd., Konarovice,
Czech Republic), weighing 270 + 23 g, were used in
the study. Animals were fasted with water ad libitum
for 12 hours prior to administration of GAL. The study
was approved by the Ethical Committee of the Czech
Academy of Sciences.

Chemicals

Galantamine hydrobromide (purity > 99 %) was pur-
chased from ICN Biomedicals, Inc. (USA), L-carnitine
hydrochloride (purity > 99 %) was purchased from Sigma-
Aldrich (USA).

Assessing the effective dose of GAL

In order to select a suitable dose of GAL for subse-
quent experiments, GAL was applied intramuscularly to
three groups (n = 7) of experimental animals in single
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Fig. 1. Activity of AChE in selected brain parts 30 minutes after i.m. administration of different doses of GAL in rats.
Statistical significance is calculated against control group (* = P < 0.05).
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Fig. 2. Activity of AChE in selected brain parts 30 minutes after intramuscular administration of GAL (10 mg/kg) in rats
not pretreated or pretreated with CAR. Statistical significance is calculated against control group (* = P <0.05).

doses of 2.5 mg/kg (twice the highest therapeutic dose
for humans), 5 and 10 mg/kg. Cholinesterase activity was
measured after 30 minutes following GAL administra-
tion in those parts of the brain, which possess a differ-
ent activity of the cholinergic system* (in basal ganglia,
septum, frontal cortex and hippocampus) and also in
hypophysis which does not lie beyond the blood brain
barrier (BBB).

Ifluence of pretreatment with CAR on AChE inhibition
caused by GAL

The animals were divided into three groups with seven
in each. The control group of animals was administered
daily with water by gavage during three consecutive days.
30 min after the last dose of water, saline was admin-
istered intramusculary (i.m.). 30 min later, the animals
were killed and exsanguinated. Brain parts (basal ganglia,
septum, frontal cortex and hippocampus) and hypophysis
were collected for further determination of AChE activity.
The first experimental group was administered i.m. with
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GAL in the form of saline solution at a dose of 10 mg/kg.
After 30 min the tissue samples were collected. The sec-
ond experimental group was administered with CAR at a
daily dose of 250 mg/kg by gavage during three consecu-
tive days and 30 min after the last dose of CAR, GAL was
injected i.m. (10 mg/kg).

Determination of AChE activity

The all tissue samples were homogenized in distilled
water. The determination of AChE activity was done us-
ing the method of Ellman et al.* and was expressed as
nmol/min/100 mg of wet tissue.

Statistical analysis

All the data are reported as mean + SD. Statistical
comparison of the data was done by Student’s test at a
significance level of P < 0.05.

RESULTS AND DISCUSSION

The highest degree of AChE dose-dependent inhibi-
tion after the administration of different GAL doses was
observed in the hypophysis, while that in the CNS was
lower. It can be explain by the fact that hypophysis does
not lie beyond the BBB. Statistical significant inhibition
became apparent in the frontal cortex and hippocampus
only after the administration of the dose of 10 mg/kg
(Fig. 1), thus, the effective GAL dose was determined to
be 10 mg/kg i.m.

Following administration of lower doses, any statistical
significance was not found (in vitro), nevertheless, many
of clinical signs of AChE inhibition were observed (eg.
tremor, convulsions, salivation) even after the administra-
tion of the dose of 2.5 mg/kg. According to these observa-
tions a behavioral test was performed in rats with the aim
to evaluate a peripheral and central activity of cholinergic
system. It was found that the clinical signs of AChE inhi-
bition have their origin mainly in the peripheral inhibition
of AChE (results are not published here).
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The highest degree of AChE activity was found in ba-
sal ganglia. GAL did not cause any inhibition of AChE
activity in this brain part.

Pretreatment with CAR led to a higher inhibition of
AChHE in all selected brain parts comparing with single
GAL administration (Fig. 2). However, significant differ-
ence was not observed. Only in hippocampus, a statit-
istical significance was nearly reached. Comparing with
control group, a statistical significance was found in fron-
tal cortex, hippocampus and hypophysis.

Regardless of relatively high interindividual differ-
ences of AChE activity, it seems that the most sensitive
brain area is frontal cortex and hippocampus. A relative
sensitivity of the frontal cortex was observed also in case
of other substances, eg. 7-methoxytacrine® and various
organophosphates®, as well.
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