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ABSTRACT:

Histological effects of Monosodium glutamate (M SG) commonly used as food additive on the medial geniculate body (M GB) of
adult wistar ratswere carefully studied. Therats of both sexes (n=24), aver age weight of 185g wer e randomly assigned into two
treatments (n=16) and control (n=8) groups.

Theratsin thetreatment groupsreceived 3g and 6g of M SG thoroughly mixed with their feedsfor fourteen days, while the
control rats received equal amounts of feeds without M SG added. Theratswere fed with grower's mash purchased from Edo
Feeds and Flour Mill Ltd, Ewu, Edo State and were given water liberally. Therats were sacrificed on day fifteen of the
experiment. The medial geniculate body was car efully dissected out and quickly fixed in 10% formal salinefor routine
histological study after H& E method.

Thehistological findings after H& E methods indicated that the treated sections of the medial geniculate body showed some
cellular degener ative changes, autophagic vacuoles with some vacuolations appearing in the stroma, and some degr ee of
neuronal hypertrophy when compared to the control sections. These findingsindicate that M SG consumption may have a
deleterious effect on the neurons of the medial geniculate body (M GB). MSG may probably have adver se effects on the auditory
sensibilities by its deleterious effects on the nerve cells of the M GB of adult wistar rats. It isrecommended that further studies
aimed at corroborating these observations be carried out.

Key words. Monosodium glutamate, Histological effect, medial geniculate body and wistar rats.

INTRODUCTION

Most food additives act either as preservatives or enhancer of palatability. One of such food additive is monosodium glutamate
(MSG) and it issold in most open marketsand storesin Nigeriaas" Ajinomoto" marketed by West African Seasoning Company
Limited; as" Vedan" or "White Maggi" marketed by Mac and Mei (Nig) Limited. Various environmental chemicals, industrial
pollutants and food additives have been implicated as causing har mful effectsl.
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The safety of M SG's usage has gener ated much contr over sy locally and globally2. In Nigeria, most communities and individuals
often use M SG as a bleaching agent for the removal of stainsfrom clothes. Thereisa growing apprehension that its excellent
bleaching properties could be harmful or injuriousto the stomach mucosa, or wor se still inducing terminal diseasesin
consumerswhen ingested as a flavor enhancer in food. Despite evidence of negative consumer responseto M SG, reputable
international organizations and nutritionist have continued to endorse MSG, reiterating that it hasno adversereactionsin
humans. Notably of such isthe Directorate and Regulatory Affairs of Food and Drug Administration and Control (FDA&C) in
Nigeria, now NAFDAC has also expressed the view that M SG is not injuriousto health3.

M SG improvesthe palatability of meals and thusinfluences the appetite centre positively with it resultant increasein body
weight4. Though M SG improves taste stimulation and enhances appetite, reportsindicate that it istoxic to human and
experimental animals®. M SG has a toxic effect on the testis by causing a significant oligozoosper mia and incr ease abnormal
sperm mor phology in a dose-dependent fashion in male wistar ratsS. It has been implicated in male infertility by causing
testicular hemorrhage, degeneration and alter ation of sperm cell population and mor phology?. It has been reported that M SG
has neur otoxic effectsresulting in brain cell damage, retinal degeneration, endocrine disorder and some pathological conditions
such as addition, stroke, epilepsy, brain trauma, neur opathic pain, schizophrenia, anxiety, depression, Parkinson's disease,
Alzheimer's disease, Huntington's disease, and amyotrophic lateral sclerosis® 9. It cannot be stated that M SG isthe cause of such
varied conditions as epilepsy and Alzheimer's disease, although there may be concerns of itsinvolvement in its etiology.

Themedial geniculate body isthetarget of ascending projectionsfrom theinferior colliculus and descending input from the
auditory cortex; thisisthe obligatory synaptic target in the thalamusfor hearing. It containsinterleaved and overlapping
tonotopic and aural bands, the most beautiful structurein the brain0. The cerebral cortex strongly affects the medial geniculate
body through descending pr oj ections which are thought to consist primarily of small areaswith slow conduction velocitiest?.
Although the M GB receives projections from the auditory cortex its connections are mainly towar dsthe auditory cortex. Sinceit
has been reported that M SG has a neurotoxic effect, it isworthwhile to investigate its effects on the medial geniculate body. This
work iscarried out to investigate some probable histological effects of M SG on the MGB, being an obligatory synaptic sub
cortical target structurefor hearing in adult wistar rats.

MATERIALSAND METHODS

ANIMALS:

Twenty four (24) adult wistar rats of both sexes with aver age weight of 185g wererandomly assigned into three groups A, B and
C of (n=8) in each group. Groups A and B of (n=16) serves as treatments groups while Group C (n=8) isthe control. Therats
wer e obtained and maintained in the Animal Holdings of the Department of Anatomy, School of Basic M edical Sciences,
University of Benin, Benin city, Nigeria. They were fed with grower's mar sh obtained from Edo feed and flour mill limited, Ewu,
Edo state) and given water liberally. Therats gained maximum acclimatization befor e actual commencement of the experiment.
The Monosodium glutamate (3g/sachet containing 99+% of M SG) was obtained from Kersmond grocery stores, Uselu, Benin
City.

MONOSODIUM GLUTAMATE ADMINISTRATION:

Theratsin thetreatment groups (A and B) were given 3g and 6g of M SG, thor oughly mixed with the grower's marsh,
respectively on a daily basis. The control © group received equal amount of feeds (Grower's mar ch) without M SG added for
fourteen days. Theratswere sacrificed on thefifteenth day of the experiment. The skulls wer e opened using bone forcepsto
expose the brain of therats. The medial geniculate body was quickly dissected out, weighed and fixed in10% formal saline for
routine histological techniques. The 3g and 6g M SG doses wer e chosen and extrapolated in this experiment based on the
indiscriminate use herein Nigeria dueto its palatability. The two doses wer e thor oughly mixed with fixed amount of feeds (550g)
in each group daily.

HISTOLOGICAL STUDY:

Thetissue were dehydrated in an ascending grade of alcohol (ethanal), cleared in xylene and embedded in par affin wax. Serial
sections of 7 micronsthick were obtained using a rotatory microtome. The depar affused sections wer e stained routinely with
haematoxyline and eosin. Photomicrogr aphs of the desired sections were made for further observations.

RESULTS

The control sections of the medial geniculate body showed normal histological featureswith the neurons appearing distinct and
theglial cellsnormal without vacuolationsin the stroma (Figure 1).
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Figure 1: Control section of the medial geniculate body. Mag. x 400.

Thetreatment sections of the medial geniculate body showed some cellular degenerative changes; vacuolations appearing in the
stroma with some autophagic vacuoles. There is also some degree of neuronal hypertrophy which ismore marked in the
treatment sections receiving 6g of MSG (Figures 2, 3).

Figure 2: Treatment section of the medial geniculate body
(3g MSG) Mag. x 400.

Figure 3: Treatment section of the medial geniculate body
(6g MSG) Mag. x 400

DISCUSSION

Theresults of the haematoxylin and eosin staining (H& E) reactionsrevealed that with increasing dose of monosodium glutamate
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consumption caused some cellular degener ative changes with vacuolation appearing in the stroma of the treatment group
compared to the control sections of the medial geniculate body.

Neuronal degeneration has been reported to result in cell death, which is of two types, namely apoptotic and necrotic cell death.
These two types differ morphologically and biochemically12. Pathological or accidental cell death isregarded as necrotic and
could result from extrinsic insultsto the cell such as osmotic, thermal, toxic and traumatic effects!3. It was reported that cell
death in response to neurotoxins might trigger an apoptotic death pathway within brain cells!4. Cell death in responseto

neur otoxins occurs as a controlled event involving a genetic programme in which caspase enzymes ar e activated4.

Thevacuolations observed in the stroma of the treated medial geniculate body may be dueto M SG interference. Thetoxic effects
of MSG on the weight of the medial geniculate body observed in this experiment may underline the possible neur ological
symptoms already reported.

M SG administration resulted in excitotoxic neuronal degeneration of the cerebella development in chick1S. It has been reported
that M SG produces neur onal degeneration in several brain regions when administer ed in neonatal ratslé. The vacuolations
observed in thisexperiment is associated with increase in the weight of the treated groups compared to the control sectionso the
medial geniculate body. Asbrain swellsas seen in this study the activities of cellular transportersisapproximately modified by
up or down regulationsas earlier reported in the case of hyponatremia or hypernatremial7.lschaemic or phar macologic
disruption of cellular transporters can cause swelling of parenchyma of the medial geniculate body. The disruption of MSG isa
cardinal feature of theresults of thisexperiment. Though there are many different causes of cell swelling including drug
poisoning, water intoxication, hypoxia from asphyxia and acute hypoatremial7.The cytotoxic oedema associated with this
experiment usually involvesintracellular swellings of glial, endothelia and neuronsl?. Brain swellings attendant to severe
cytotoxic oedema will lead to marked reduction in the size of the ventricular system and basal cisternsl7. MSG may have acted
astoxinsto the cells of the medial geniculate body, affecting their cellular integrity and causing defect in membrane per meability
and cell volume homeostasis.

Theneuronal hypertrophy observed in this experiment may have been caused by the cytotoxic effect of M SG on the medial
geniculate body. This obviously will affect the normal propagation of impulsesin thisintracranial auditory relay centre. Normal
conduction of impulse involves the propagation of action potential along nerve fibersin the form of wave of activity that
constitutes the nerve impulsel8. The neuronal hypertrophy which is associated with some pyknotic neuronsin the stroma of the
medial geniculate body isalso in consonance with the work reported by Adjene and Caxton Martinst®,

CONCLUSION AND RECOMMENDATION

Theresults obtained in this study revealed that monosodium glutamate consumption could affect the histology of the medial
geniculate body. The nerve cells of the treated sections of the medial geniculate body showed some cellular degener ative changes,
autophagic vacuoles and neuronal hypertrophy. With thisresult it is probable that the functions of the medial geniculate body as
an intracranial auditory centre may be adver sely affected. It isrecommended that further studiesbe carried out to corroborate
these findings.
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Comment of thereviewer Dr. José Maria Trejo Gabriel y Galan, MD. PhD. Department of Neurology. Hospital General Yague.
Complejo Asistencial de Burgos. Espafia

Dr Eweka et al. gives preliminary evidence of the possible neurotoxicity of a widely used food additive, monosodium glutamate,
that should be confirmed in further studies. The paper addresses an item of public health interest that can only be studied in
brain tissuein animals.

For confirmation in further studies, findings sought should be blindly analysed with respect to the animal group, prespecified
and quantified, and other studies could evaluate their functional consequences.

Comment of thereviewer Maxim V. Trushin PhD.. Laboratory of Pathogenesis. Kazan Institute of Biochemistry and Biophysics.
Russian Academy of Sciences. Kazan Russia

Thisisawell-written research article. The problem of the use of preservatives or enhancers of palatability in food industry isa
very actual. It isthe area where theinterests of food industry and medicine meet each other.

Many studies have showed that food preservativesor enhancer s of palatability may cause the detrimental effects on humans.
Thisarticletried to find out the histological effects of one food additive (monosodium glutamate, M SG) in rats.

Received December 30, 2006. Received reviewed April 30, 2007
Published May 22, 2007

http:/biomed.uninet.edu/2007/n2/eweka.html





