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ABSTRACT: Monosodium glutamate (MSG) is commongnsumed as a flavour enhancer or food additivekatd animal
model experiment and human clinical reports haabéished harmful effects. Group, And B rats was administered with 2mls
and 1ml of 0.5g/ml MSG for 14 and 28 days respelt while Group A and B were respective withdrawal groups for @nd
B, sacrificed 14 days post-administration. The cdrgroup (G) was administered with 1ml of distilled water tbe period of
the experiment.

Histological finding on the frontal lobe shesvneurodegenerative changes in all the treategpgras compared with the
control group. A correlating increased alkaline gtmatise activity indicating brain lesions was abdéserved in the treated
groups. Withdrawal groups showed more histologycaliserved degenerative changes compared withrimediately sacrificed
groups. Increased weight of the treated groups séterifice also signified probable indication @iresity.

Therefore, the non reversibility of the neurodegatiee changes caused by MSG is established irsthidy and a lighter dose
seems to produce lesser degenerative changes.
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Introduction

Monosodium glutamate (MSG) is the sodium shthe non-essential amino acid-glutamic acid, ohthe most
abundant amino acids found in nature (Francais €ar2008). Glutamate is thus found in a wide vgridtfoods,
especially high protein foods such as dairy proglucteat and fish and in many vegetables. Foods ofted for
their flavouring properties, such as mushrooms @mmdatoes, have high levels of naturally occurritgtagnate
(Giacometti, 1979).

The human body also produces glutamate apldys an essential role in normal body functiofiBecause of
its flavour enhancing properties, glutamate isrofiieliberately added to foods — either as the igdrifnonosodium
salt (MSG) or as hydrolysed protein. Although oassociated with foods in Chinese restaurants, MS@w used
by most fast food chains and in many foodstuffsitipalarly processed foods (Moskin, 2008). In ptsies,
monosodium glutamate was extracted from naturakpraich foods such as seaweed. Today, this tioreseming
practice is no longer used and monosodium glutamatede from an industrial fermentation process
(IFIC, 1997).
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Gonzalez-Burgos and collaborators (2003) reportedual effect of neonatal exposure to glutamate: an
excitotoxic effect leading to cell death, and; es&lary neuroprotective effect, arising from theliferation of glia
cells and their subsequent uptake of glutamate,féavaurs the survival of the remaining neurong] &ads to a
further hypotrophic effect on their dendritic preses. Eweka (2007) reported the distortion of te-architecture
of the renal cortical structures and cellular neiw@ssociated with the kidndSG consumption may have some
deleterious effects on the cerebellum of adultavisats at higher doses and by extension may affedunctions of
the cerebellum and may lead to tremor, unstable ancbordinated movement, and ataxia ( Eweka and
Om'Iniabohs2007).

According to Samuels (1999), the evidencepgitity is overwhelming. Exposed laboratory animsigfer brain
lesions and neuroendocrine disorders. Scientigtlyistg retinal degeneration in mice treated witkefglutamic acid
have noted that these mice also became grotesgbelse following administration of free glutamic caciThe
vulnerable hypothalamus in the brain regulates teigntrol, as well as other endocrine functionfieWthe brain
is deluged with more free glutamic acid than it bamdle, it is known that problems and diseaseslearlop as a
diverse number of disease conditions such as AlnS/garophic lateral sclerosis- a progressive degsitar of
neurons and motor cells of the brain), Alzheimelisease, seizures, and stroke are associated heitgltitamate
cascade (Samuel, 1999). MSG is a member of thepgod chemicals known as "excitotoxins that arevindo
interfere with brain chemistry and have been ingiBd in many neurological diseases, such as benicecs,
multiple sclerosis (MS), fiboromyalgia, depressiordéhyperactivity (ADHD) (www.ezHealthyDiet.cqn2010). In
fact, they overexcite brain cells to the point efl damage and even cell death (NHIC, 2008). Asommon
ingredient in oriental cuisine, it has been asgediavith the Chinese Restaurant Syndrome (CRS} ddrinprises a
number of symptoms that may arise from the consiamptf MSG. They include headache, nausea, sweating
paresthesias, heart palpitations, chest pains rentbts (Resources for Life, 2009). Despite thes8Gvhas been
declared safe for consumption by several internatimrganisations and government institutions (Qlaivwe,
2002). Therefore, this experiment aims to deterntiveeeffects of MSG consumption on the frontal la@bexdult
wistar rats using histological and biochemical paeters.

Materials and Methods

Twenty five (25) adult Wistar rats of botlkee with average weight of 182g were randomly aesignto five
groups A, A, B;, B, and G of five animals each. Groups;fand B served as treatment groups that were
immediately sacrificed after cessation of admiaistn; Groups Aand B served as respective withdrawal groups
for A;and B while Group @ was the control. The rats were obtained and miaidan the Animal Holdings of the
Department of Anatomy, Faculty of Basic Medicalebdes, University of llorin, llorin, Nigeria.

The rats gained maximum acclimatization befactual commencement of the experiment. The ratheé
treatment groups (A A,) and (B, B,) were given 2mls and 1ml of 0.5g/ml MSG soluticer play for 14 and 28
days respectively. The control group received 1hdistilled water for the duration of the experirhefhe rats in
Group A were sacrificed on the fifteenth day of the expenmt; those in Groups,AB,; and G were sacrificed on
the twenty-ninth day and rats in Group \Bere sacrificed on the forty-third day of the esiment. The frontal lobe
was quickly dissected out and fixed in10% formdingafor routine histological techniques. The tissuwvere
dehydrated in an ascending grade of alcohol, deereylene and embedded in paraffin wax. Seriatises of 7
microns thickness were obtained using a rotary ehiene. The deparaffinized sections were stainetdrrely with
haematoxylin and eosin. Photomicrographs of theesections were obtained for further observation

Results

Biochemical Analysis

The concentration of acid phosphataseiperdf plasma in the experimental and control aigis as follows
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Table 1 — Concentration of acid phosphatase (in UL

Group Mean SEM
A; 19.70 9.91
A 10.19 1.62
B, 9.60 2.28
B, 3.43 1.56
Co 5.08 5.03

Histological Results

Figure 1. Photomicrograph of a transverse sectionhrough the frontal lobe of the control rat using H& E
method at x400.
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Figure 2: Photomicrograph of a transverse sectionhrough the frontal lobe of the experimental rat
administered 2mls of 0.5g/ml MSG per day and saciided after 14 days of administration using H & E
method at x400.

Figure 3: Photomicrograph of a transverse sectionhrough the frontal lobe of the experimental rat
administered 2mls of 0.5g/ml MSG per day for 14 dagyyand then withdrawn for 14 days using H&E method
at x400.
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Figure 4: Photomicrograph of a transverse sectiorhtrough the frontal lobe
of the experimental rat administered 1ml of 0.5g/mMSG per day for 28days using H&E method at x400.

Figure 5: Photomicrograph of a transverse sectionhrough the frontal lobe of the experimental rat
administered 1ml of 0.5g/ml MSG for 28 days and thewithdrawn for 14 days using H&E method at x400.

LEGEND

N - Neuron

n - Neuropil

Bv — Blood vessel
V - Vacuole
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Observations

It was observed from the biochemical analyis& the activity of acid phosphatase was highemost of the
treatment groups when compared with the controls Hetivity was seen to be lower in the withdrawoups
compared with the immediately sacrificed groupswdis also observed that the levels of acid phosphaactivity
resulting from the administration of a heavier démea shorter duration are higher than those tiegufrom the
administration of a lighter dose for a longer diarat
The control sections of the frontal lobe showechmarhistological features with the normal neurares,ropil and
blood vessels visible.

The treatment sections of the frontal Ishewed some histological changes that were atnegiavith those
obtained in the control. There were evident neugederation, nerve sparsity and chromatolysis withatgr
severity in the withdrawal groups. This is the fesfi continued degeneration during the withdraweérval and
failure of regeneration to occur during this peritidvas also observed that the severity of degsiter was greater
with the administration of an heavier dose for ardr duration compared with that obtained witlighter dose for
a longer duration.

Discussion

All the treated groups showed some degreeegkderative changes with the changes being morkechan
Group A than in B, more marked in GroupA£ompared to A and more distinct in Group;Bompared to B It
can be inferred from the damage of neurons obsdreed) more severe in Group #an in B that the same total
mass of MSG (14g) consumed over different time eangnd at different quantities per day has notlygre the
same effects. It is deduced that ingestion of allemédose for a longer time period may be safentbansuming a
higher dose over a shorter time period. It is alsen from histological observation that the withdregroups show
changes which did not heal or show signs of regsiwer after withdrawal. This might mean that theenéion of
MSG in the blood was high enough to cause contimlggdage even after cessation of administrationctizimical
analysis showed an increase in the activity of gtidsphatase (ACP) in three of the treatment gr@opspared
with the control group. The increased level of AGR®bserved to reduce in the withdrawal groups wtmnpared
to the Groups Aand B. This might mean that the activity of the enzymméuced and approached normal during the
withdrawal period. It can be inferred from thigtiease that MSG consumption could result in bresiohs as ACP
levels rise when brain lesions occur.

In this experiment, sudden withdrawal of tla¢s from MSG seems to have resulted in more degtwe
changes. A gradual withdrawal might have producetiffarent result. The tremor, unstability and uoatinated
movement, and ataxianference of Eweka and collaborators (2007) hinige linked to the frontal lobe lesions
effect reported in this work. Memory deficit, reastg disorder , locomotion deficiency and impulsstability may
also be associated with the frontal lobe lesions.

Conclusions and Recommendations

The side effects of its consumption on thental lobe have been shown from this study basedhen
biochemical and histological alterations obserdetas been shown that nerve cell degenerationbaaid lesions
result from MSG consumption. These changes midgleicafocomotion, reasoning, memory, language, araiab
and sexual behaviour. With these results, it isif#a that the functions of the frontal lobe asdhgan for executive
decision may be adversely affected.

It is recommended that further research lveethout investigating the effects of MSG on sfieareas of the
frontal lobe (for instance, Broca's speech area) ather parts of the brain. It is also recommenttet the
absorption, kinetics and mechanism of action of M&@&nimals and humans be studied.
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