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Summary

Ten albino male rats were orally treated daily with 20% and 30% ethanol ( 5 ml )
for 30 days, Treatment with 30% ethanol caused degeneration of hippocampus cells
accompanied by decrease in cells density and tissue dissociation. Treatment with 20%
ethanol resulted in congestion of blood within the blood vessels located in the
damaged tissue, fatty changes and microglial aggregation around the damaged
neurons. In conclusion, and according to the protocol employed in the present study,
these concentrations of ethanol caused severe damaging effects to the hippocampal
formation in rats brain. Several explanations for these effects were discussed.

Introduction

Long-term alcohol consumption is
known to produce huge
neuroanatomical changes in the brain
of animals (1) and human (2). More
specifically, a massive neuronal loss
has been reported in the cerebellum
(3,4) basal forebrain and hippocampal
formation (5,6,7) of rodents following
long periods of alcohol intake. The
hippocampal formation has received
considerable attention, since
mnemonic function deficit was found
to be identical in chronic alcoholics
and in patient with hippocampal lesion
(8). Thus, the behavioral abnormalities
that are seen in subjects after chronic

alcohol consumption (CAC) are
thought to be associated with the
alcohol — induced neurogenerative

alteration, basically in the hippocampal
formation (9), which is known to play
an jmportant role in memory tasks
(10). Studies of different levels were
performed to shed the light on the
particular sensitivity of hippocampal
formation to CAC. Morphometric
techniques were used to show that all
main hippocampal cell populations are
vulnerable to ethanol (11,12). At the
ultra structural level, a striking
reduction has been demonstrated in the

number of synapses betweer Mossy
fibers and apical dendrites of CA3
pyramidal newons (13). Also,
biochemical studies have found that
prolonged alcohol ingestion induced a
progressive deposition of lipofuscin
(12), a striking indicator of
degeneration in the nervous tissues.
Most of the aforementioned studies
have used long pertods of alcohol
continuous feeding that extended in
some studies for up to 18 months
(5,11,12) .In fact, this was primarily
due to the observation that the
morphological changes in the brain of
alcohol — fed rats were dependent upon
the length of alcohol exposure (14).
However, in a previous study on the
effects of ethanol on different areas of
rat’s brain, other than the hippocampus
formation, it was found marked signs
of neuronal degeneration after oral
administration of ethanol for no longer
than 30 days (3). Using the latter
model, and the histopathological
technique as a criterion for ethanol
effects on hippocampal formation in
rats, the present attempted study to add
a new complementary step to the study
of such critical and life threatening
problem.
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Materials and Methods cellular level, degencration was
Animals and Treatment prominent in the cells of the

Fifteen Male albino rats Raffus
norvegicus obtained from the college
of medicin, university of al-nahrin
weighing 350gm were used in the
present study. Animals were housed 5
per cage, and exposed to a 14: 10h
light: dark cycle wunder room
temperature  (25-30) ¢’. Standard
laboratory chow and water were
provided ad libitum to both controls
(n=5) and alcohol-treated (n=10)
groups. Alcohol- treated rats were
orally dosed with 20 and 30% ethanol
solution (5mi/dose /day) for 30 days.
All animals were maintained on their
respective diets for 30 days.

Tissue preparation

The animals were anesthetized
with chloroform (12); and then the
brains were removed from the skulls
and separated by a midsagittal cut. The
brain hemispheres were fixed with
10% formalin for 24h (16), washed
with running tap water for 30 minutes
to remove the fixative and then
dehydrized through a series 70%, 80%,
90%, 95%, 100%, of alcohol
concentrations (2h  for  each
concentration) (16). Samples were
cleared with xylen for 20 min. and
embedded with paraffin wax. Rotary
microtome was used to prepare 7/um-
thik serial sections, which were
mounted on glass slides and then
stained with Delafields haematoxylin —
eosin and mathylen blue — eosin steins
(3). Finally, specimens were examined
under light microscope to evaluate the
histopathological effects of ethanol on
rat brain.

Results

The results showed that the chronic
ethanol treatment caused a series of
damaging effects on the cellularity and
histology of the hippocampus. At the
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hippocampus (Figure 1) as a result of
treatment with 30% cthanol. This was
accompanied by a decrease in the
cellularity  (cell  density) and
dissociation in the tissue of the
hippocampus (Figure 2), as compared
to the normal tissue (Figure 3).
Aggregations of microglial cells were
found around the damaged cells
(Figure 4). After treatment with 20%
ethanol, blood vessels in the damaged
area were characterized by the
congestion of blood within these
vessels (Figure 5). In addition, deposits
of fat in the form of fatty chains were
also present in the affected tissues as a
result of treatment with ethanol (Figure 6)

(1) sections of rat brain
after ethanol treatment (30%) showing
degeneration in the cells of

hippocampus (H&E) 400 x .

Figure ( 2) Sagittal section of rat brain after
ethanol treatment (30% ) showiag
dissociation ( B ) in the (tissue of

hippocampus ( M&E) 200x,
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Figure 3 Sagittal section of normal
tissue of hippocampus ME200X.

Figure 4 sagittal section of rat brain
showing aggregation of microglial
cells around the damaged neurons in
the tissue of hippocampus after the
ethanel treatment 30 % H &E 200X.

Figure § gagittal section of rat brain
showing congestion of blood

in the hippocampal tissue after ethanol
treatment 20 % H&E 100
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Figure 6 sagittal ‘section of rat brain
showing fatty changes after
ethanol treatment 20 % H&E 200X .

Discussion

The present study demonstrated that
oral treatments with ethanol (20%and
30%) for 30 days caused meurotoxic
effects to the hippocampal formation in
rats. These results are consistent with
the previous studies that have reported
a critical involvement of the
hippocampal formation in the CNS
defects caused by CAC (7). The
present results are also in agreement
with the reports that have shown that
CAC causes reduction in the density of
hippocampal granular ceils and
pyramidal cells (1). In the same
context, Cadett-Liete and  his
colleagues have showed that granule
cell loss was progressive (5) and not
impeded even after prolonged periods
of alcohol withdrawal (6). The same
research group has reinforced the
former observation by reporting a
significant loss of CA3 pyramidal
cells, a reduction in the thickness of
the pyramidal cell layer, and a
significant decrease in the MF-CA3
synapses following CAC (5).

To explain these effects there are
several possible mechanisms that
might account for these damaging
effects of ethanol wupon the
hippocampal  formation.  Firstly,
Brooksl7 has suggested that CAC
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results in elevated levels of reactive
oxygen species (ROS) and lipid
peroxidation (LP) in addition to
acetaldehyde (AcH), which are
resulted from ethanol oxidation in the
brain. The accumulation of such
products leads to inhibition of the
nucleotide exclusion repair (NER)
pathway and consequently to an
increase in the levels of damaged DNA
and an inhibition in the gene
expression in the neurons (17). As a
result, nerve cell death will occur
gither due to the reduction in the levels
of basic gene products, proteins, or due
to the programmed cell death,
apoptosis (18).

Secondly, a direct effect for ethanol
has been suggested both on the
receptors of chemical transmitters and
on the ion channels located on the
neuronal plasma membrane. In this
regard, it has been demonstrated that
CAC inhibits y-aminobutaric acid
(GABA) receptors through its effect on
Cl ion channels (19). In addition, acute
alcohol intake was proved to inhibit
the glutamate receptors and N-methyl-
D-aspartate (NMDA) receptors (20).

A third possible explanation based
on a series of investigations that
showed that CAC results in a
significant reduction in the levels of
total sialic acid (TSA) and lipid bound
sialic acid (LBSA) both in the serum
and brain of ethanol treated animals
(3,21). In this context, it has been
suggested that ethanol when reaches
the surface of neuronal cell membrane,
replaces the water bound to the SA and
anchors in the lipid bilayer. This leads
to a change in the conformation of
receptor proteins, making SA more
susceptible to the action of sialidase
that removes SA from the
polysaccharide chain (21). Removal of
SA by ethanol eventually leads to
mhibition of the activities of chemical
transmission receptors and ion
channels impedance of nervous
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impulse flow, and weakening of the
functional connections among neurons.
This might results in nerve cell death
either due to accumulation of toxic
metabolic products or to apoptosis (3).
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