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ABSTRACT: Alcohol has been established as a leadmgse of developmental errors and, in man, alcobosumption can

interfere with vision. This study was carried otlterefore, to determine whether prenatal ethanpbsxre can affect the
histoarchitecture of the intracranial visual ret@ntres in neonatal rats. Twenty pregnant rats varéomised into two groups.
Animals in Group A were allowed liberal access @8®ethanol in 2% sucrose solution throughout thestation period while

Group B rats received distilled water instead.dritwere scarified on days 0, 4, and 7 post ptadarand the superior colliculi

were recovered, fixed in 10% formol calcium, andqgaesssed for routine H&E and Nissl stains. Photoog@phs obtained

revealed histological alterations in the superiaticuli and in the staining intensity of the nuatematerials and Nissl bodies.
This study provides evidence that suggest thatgtaerethanol exposure causes neurodegeration imisheal relay centres of
neonatal rat.
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Introduction

The effects of alcohol on mammalian developimie intensively investigated and is beyond diapah that
alcohol is a teratogen in many species, and pé#atiguin man. Evidence that prenatal ethanol expp4BEE) may
cause error in the migration of neurone in the tigieg brain was first presented by Claetral (1978) when they
performed an autopsy on four brains of childrergdased with fetal alcohol syndrome (FAS); in whisttopic
neurones were observed in the white matter. Cosllakr (1993) reported absent olfactory bulbs and trapksyly
developed optic track, fewer cells in dentate gywnd cerebellum the autopsied brain of a two morfémt whose
mother reportedly binge drank alcohol during hestfirimester.

It can be argued that all the cellular e8eat PPE can not be obtained in human autopsiesubemnly few of
such autopsies are performed. This is one reabahsiakes animal studies very critical to our ustéerding of the
effects and mechanisms of PPE on mammalian developrAnimal studies have revealed microencephéfeces
of PPE (Gilbert 2000), significant reduction in gt of forebrain, brain stem, and cerebellum (Mateal 1997).
Goodlettet al 1990 showed that, in rat, one day ethanolic exgoas high as 6.6g/Kg body weight (BW) is capable
of inducing growth deficit in specific regions dfiet brain such as the cerebellum. Neurodegeratienbean
suggested as the process leading to ethanol-indededtion in brain weight and volume. (Olretyal 2002).
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Although selective programmed neural death i®rmal aspect of central nervous system (CN®ldpment;
excessive neuronal death disrupts development whaloneural networks and may lead to cognitive bizhaal
dysfunctions (Chest al 1998). There is evidence that specific regionsaaildtypes are affected by PEE (Lieyal
2003). Rat models of PEE have clearly demonstritad Purkinje cells, pyramidal cells in parts ofpplocampus
are especially vulnerable to alcohol-induced nelasd (Chen 1998; Livy 2003). Liwst al 2001 provided evidence
that neurons in ventrolateral nucleus of the thakrand locus coeruleus do jot capitulate to ethamilced
neurodegeration.

Previous investigations have shown that PE@atively affect dendritic atructure and spinesefirons in the
substantia nigra, the cortex, and hippocanpus fibeAzumaet al 2000; Yanni and Levgt al 2000). Such dentritic
anomalies can compromise the accuracy and fidefityeural communication since dendrites are sifesyoaptic
connections for neurones (Maatral 1997). In fact, the work of Yanni and Lindsley (®) suggest that alterations
in dendritic morphology and or decrease in derasitiines interfere with optimal neural impulses.

Vision is very central to the survival of nearly mlammalian species and rat is not an exceptiohliRkaman has
two intracranial visual relay centres but for it®ger gestation period, the visual relay of ragibe to develop on
day 12 of gestation unlike in man where developrbegins on.

However, it is apparent that the effectgpiEnatal ethanol exposure are yet to be completetymented, as
there was no literature, to the best of our knog#edeporting the effect of PEE on neonatal visakdy centres.
We therefore, attempted to answer the questiors @& affect the micromorphology of the neuronethénLGB
and SC of neonatal rats?'

Materials and M ethods

Ten rats (2 males and 8 females) from theespanent weighing 203:0g were procured from the department of
Pharmacy Obafemi Awolowo University (OAU) and hodise individual cages under natural light and deykles
at room temperature in the Animal Holdings of thepBrtment of Anatomy and Cell Biology, Obafemi Aawb
University, lle Ife, Nigeria. Animals were allowextcess to standard rat pellet and watktibitum. The estrous
cycle of the female rats were determined using Land Evans (1922) modified by Mandl, (1951) andhfer
modified by Marcondest al (2002) method, before the mating with the viabkdes by using the “hand breeding”
method in which the female was only introduced toae on the day she is in “heat”.

The pair then spent several hours togetharsimgle cage for sixteen hours (4.00p.m. to 8riQa/aginal smear
using Marcondesgt al (2002) method, was carried out to confirm thatingahas taken place and this was taken as
day zero of pregnancy (Fakoya and Caxton-Martin@6R0Placing a male rat with a female when thectais
confirmed to be in heat, the animals were bredhédfitial generation. Litters were always separdtech dam when
they are four weeks old. Twenty female rats fromftttird filial generation weighing 20069 (aged teeeks) were
randomized into two groups A and B (n=10/group) arde allowed to become pregnant as described abtrese
rats were fedad libitum, with rat pellets purchased from Ladokun Feeds Iddan, Nigeria.

Rats were weighed daily to determine the @sgjve weight changes in each group during theitagjen period.
The rats in group A were given 20% ethanol in 2%rase solutiorad libitum throughout their gestation period.
While animals in group B, the control, were allownaztess to distilled wated libitum throughout their gestation
period. The fluids were each replaced with fresbrgvwelve hours (at 0700 and 1900 GMT). The fimihke was
measured daily for each group to determine the rpssive average fluid consumption through theirtajem
period. In order to prevent others from crushing fitter, the expecting doe was placed into a sgpatage five
days before parturition. This also gave her timbdéoome acquainted with her new surroundings. teed were
weighed as soon as they were delivered. On days @nd 7, eight litters from each group were killgdrapid
decapitation, their skulls open up with a born barsand brains recovered, examined for any physie&rmity,
dried on filter papers. The superior colliculi aladeral geniculate bodies were dissected out axetfin 10%
formol calcium for 24 hours. Fixed tissues wereelaembedded in paraffin wax and processed fooloigical
studies. Serial sections of 5y were either staiigd hematoxylin and eosin as described by Drury ®ellington
(1980) for histoarchitectural studies or Cresylleis (Vogt 1932) for histochemical demonstratiorNigs| bodies.
Slides were viewed with under an Olympus binocuol&roscope interfaced with a JVC 3-CCD color videmera
connected to a computer. The micrograph displayethe screen of a desktop was captured, examinddaheled.
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Results

Micrographs obtained from sections that wateéned with H&E revealed differences in the hisggl of animals
exposed to ethanol utero compared to the conttsl Rartial neural degenerations were observerkated group
from birth till day 7 of neonatal life. Plate 1aveals normal microanatomical appearance of SCtdadtrhirth. Plate
1b, which was obtained from 0 day old rat that \pasnatally exposed to ethanol reveals swollen muahel
vacuolations suggesting neural degenerations. &teF2a and 2b, difference persist in the intensftyhuclear
staining and vacuolations which are observableufeatof rat neonate exposed to ethanol utero.dteRa and 3b
differences in vacuolation (more in 3b) are less.

Ex

Plate 1a is a photomicrograph of a cross sectigdgheSuperior colliculus of 0 day old rat administewith distilled water. The
nuclei (indicated with arrows) of neurons are ndri¥d00 (H&E)

Plate 1b is a photomicrograph of a cross sectiorofSC day rat prenatally exposed to ethanol; thel@iappear swollen and
vacuolations can be seen. X1200 (H&E)

Plate 2a is a photomicrograph of a cross sectidgheoSuperior colliculus of 4days old rat administewith distilled water. The
nuclei (indicated with arrows) of neurons are ndri¥a200 (H&E)

Plate 2b is photomicrograph of a cross sectiom@fSuperior colliculus of a 4day old rats that wemnatally exposed to ethanol;
note vacuolations and swollen nuclei. X1200 (H&E)

Plate 3a is a photomicrograph of a cross sectiahefSuperior colliculus of a 7day old control aatministered with distilled
water. Neurons appear normal and vacuolationsterers. X1200 (H&E)

Plate 3b is a photomicrograph of a cross sectiorthef Superior colliculus of a 7day old prenatallpesed to ethanol.
Vacuolations are still visible. X1200 (H&E)
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Plate 4a is a photomicrograph of a cross secticheSuperior colliculus of Oday old rat administbmwith distilled water. The
Nissl substance (indicated with arrows) of neurstaim normally. X800 (Nissl stain)

Plate 4b is a photomicrograph of a cross sectiorofSCday rat prenatally exposed to ethanol; theleiwstain more intensely.
X800 (Nissl stain)

Plate 5a is a photomicrograph of a cross sectidgheoSuperior colliculus of 4days old rat administewith distilled water. Nissl|
body stain normally. X800 (Nissl stain)

Plate 5b is photomicrograph of a cross sectiomef3uperior colliculus of a 4day old rat that weenptally exposed to ethanol;
Nissl bodies are heavily stained. X800 (Nissl gtain

Plate 6a is a photomicrograph of a cross sectiah@fSuperior colliculus of a 7day old control aatministered with distilled
water. Nissl stain is normal X800 (Nissl stain)

Plate 6b is a photomicrograph of a cross secticgh®fSuperior colliculus of a 7day old prenatakpe@sed to ethanol. Intensity
of Nissl staining is comparative more. X800 (Nistslin)

Discussion

The paucity of data of the correlation of P&l morphogenesis of the intracranial relay centrempted this
investigation. It is now widely known alcohol is@wf the few substances that cross both the brainptacenta
barriers hence, it much documented deleterioustsfief the developing CNS. The results of this gteveal that
differences exist between the histology of supedolliculus of neonatal rats that were prenatathpased to
ethanol. Plates 1-3 compares the histological appeas of experimental neonatal rats and contrdags 0, 4 and
7 post parturition and it is observable that neerhat were exposed to ethaimolitero exhibit abnormal histology
in their superior colliculi. Specifically, in ethahexposed rats, the microanatomy of the supedicali seem to
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have suffered some dysgenesis as apparent fromstiellen nuclei and many vacuolations. Althoudie tegree
of vacuolation and nuclei swollen appear to abatediay 7, it is far from been totally eliminatedislhmeans the
effect PEE on SC persist up to day 7 of neondtal i

Histochemical demonstration of Nissl bodiB$ates 4-6) reveal more intensity of staining ie ®C of rats
prenatally exposed to ethanol (compared to thosemtfol) at day 0, 4, and day of neonatal lifee Tiiore intensely
stained Nissl bodies in the cell bodies and deesirithe SC of treated rat indicate increase prateimolesterol and
neurosecretory proteins synthesis. A more pronaliitereased in the synthetic activities of nervtssue often
result when the neuron are attempting to fightdbgenerative effects of an assault. Neurodegereffeets of PEE
similar to those observed in this investigation éndoeen reported for other regions of the brain.u{@o 1993)
Ethanolic assault on developing brain can triggeessive neuro-appoptosis because of the resiiftibglance in
reactive oxygen species (ROS) generation and adéinkdefence system of the developing brain. R&&mation,
with the pernicious effects of reduced capacityrfeural glucose uptake and lipid peroxidation afrnenalema, is
reportedly elevated in the brain of alcoholics {©Od al 1995), which may lead to compensative protein lesit
evident in intense Nissl staining. The synergyhase negative effects of ROS may explain excessueal loss
found in the autopsied brain of FAS and possibéydhe observed in this study.

The short-term effect of alcohol on visiomiran is well documented but it not known whetheohbl-induced
bad vision is connected to neural loss or degeioerat any of the visual relay centres. Howeveis gtudy points
to the fact that PEE may affect the developmeritdbby of the intracranial visual relay centres ardise early and
abnormal neural death in the neonate. Whether rth@natal neural loss persists into adulthood rentaibe
investigated.
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