Electron J Biomed 2007;2:14. Eweka and Om'Iniabohs ...EFFECTS OF MONOSODIUM GLUTAMATE ON THE SMALL INTESTINE...

I SSN: 1697-090X

Inicio Home

Indice del

Comité Editorial
Editorial Board

Comité Cientifico

Normas para los
autores
Instruction to
Authors

Derechos de autor
Copyright

Contacto/Contact:

-]

'."‘ 'Beyvista' Electronica;de Biomedicina:

SurnsNerBiomEtiGnel L |

HISTOLOGICAL STUDIES OF THE EFFECTS OF
MONOSODIUM GLUTAMATE ON THE SMALL INTESTINE
OF ADULT WISTAR RATS.

EIEI:II'BT“

A.O.Eweka, F.A.E. Om'Iniabohs

Department of Anatomy. School of Basic Medical Sciences. College of Medical Sciences,
University of Benin.
Benin City. Edo State. Nigeria.

andreweweka @ yahoo.com

Rev Electron Biomed / Electron J Biomed 2007;2:14-18

Comment of thereviewer Dr. LuisA. Salazar-Olivo, MD. PhD. Instituto Potosino de I nvestigacion Cientificay Tecnologica.
Departamento de Biologia M olecular. Tangamanga. San L uis Potosi. M exico.

Comment of thereviewer Roberto Cuan Ravinal MD. PhD. Departamento de Patologia. Faculdade de M edicina de Ribeir&o
Preto, FMRP-USP. Ribeir&o Preto; Centro Universitario de Araraquara, UNIARA, Araraquara. Brasil

ABSTRACT:

The effects of monosodium glutamate (M SG) used as food additive on the small intestine of adult wistar rat was investigated.
Both adult male and female Wistar rats (n=24) of average weight of 185g wer e randomly assigned into two treatments (n=16)
and control (n=8) groups. Theratsin thetreatment groups received 3g and 6g of M SG thor oughly mixed with grower's mash
daily for fourteen days. The control ratsreceived equal amounts of grower's mash without M SG added daily. The grower's mash
was obtained from Edo Feeds and Flour Mill Ltd, Ewu, Edo State and the rats were given water ad libitum. Theratswere
sacrificed on day fifteen of the experiment. The small intestine was car efully dissected out and quickly fixed in 10% formal saline
for routine histological procedures.

The histological findingsin the treated groups showed evidence of increased basophilia and cellular hypertrophy in animals
given 3g of M SG, while degenerative and atrophic changesin the group with 6g of M SG was more pronounced. These findings
indicate that Monosodium glutamate may have some deleterious effects on the microanatomy of the small intestine of adult
Wistar ratsat higher doses. It isrecommended that further studiesaimed at corroborating these findings be carried out.

Key words: MM onosodium glutamate. Histological effect. Small intestine. Wistar rats.

INTRODUCTION

Monosodium glutamate (M SG) otherwise known as AJI-NO-MOTO or white maggi is the sodium salt of glutamic acid.
Glutamate is one of the most common amino acids found in nature and isthe main component of many proteins and peptides of
most tissues. M onosodium glutamate contains 78% of glutamic acid, 22% of sodium and water 1. Glutamateis also produced in
the body and plays an essential rolein human metabolism. It isa major component of many protein-rich food products such as
meat, fish, milk and some vegetables?.

In 1908, Professor Kikunae I kedia of the University of Tokyo Japan, working on the seasoning abilities of some seaweed isolated
MSG. A year later the patent was bought and the new seasoning was christened Aji-no-moto3. Today, M SG is produced in many
countriesaround theworld through a fermentation process of molasses from sugar cane or sugar beets, aswell as star ch and
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corn sugar2,3. In thisfermentation process, bacteria, which may be genetically modified, are grown aerobically in aliquid
nutrient medium. These bacteria have the ability to synthesize glutamic acid outside of their cell membranesand excreteit into
the medium to accumulate there#. When M SG isadded to food, it provides a flavoring function similar to the naturally
occurring free glutamate: which differ from the four classic tastes of sweet, sour, salty and bitter.

Thetoxic effect of M SG was further corroborated by thework done on the testis, causing significant oligozoosper mia and
increase abnor mal sperm mor phology in a dose-dependent fashion in male wistar rats®. It has also being established that M SG
may beimplicated in cases of maleinfertility asit causestesticular hemorrhage, degeneration and alteration of sperm cell
population and mor phology®.

In Nigeria, most communities and individuals often use M onosodium glutamate as a bleaching agent for theremoval of stains
from clothes. Thereisa growing apprehension that its excellent bleaching properties could be harmful or injuriousto the
intestinal 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 inter national organizations and nutritionist have continued to
endor se Monosodium glutamate, and reiterate that M onosodium glutamate has no adver se reactionsin humansb. The Food and
Drug Administration (FDA) of the United Statesreportsthat Monosodium glutamate is safe and that it should be maintained on
the" Generally Recognized as Safe" (GRAS)-list of foods; being listed on food labelsasa " Flavoring” or " hydrolyzed vegetable
protein". MSG isthusreportedly permitted as a safe food additive that needs no specified average, daily intake or an upper limit
intake requirement. The 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 isnot injuriousto health?.

Through its stimulation of the orosensory receptorsand by improving the palatability of meals, M SG influences the appetite
positively, and induces weight gain8. Despiteitstaste stimulation and improved appetite enhancement, reportsindicate that
M SG istoxic to human and experimental animals®.

In 1968, thefirst published report of an adver sereaction to Monosodium glutamate appeared in the New England Jour nal of
Medicinewhereit wasreported that Monosodium glutamate was neur otoxic; Killing brain cells, causing retinal degeneration,
endocrinedisorder and also associated with a number of pathological conditions such as addition, stroke, epilepsy, brain trauma,
neuropathic pain, schizophrenia, anxiety, depression, degenerative disor ders such as Parkinson's disease, Alzheimer's disease,
Huntington's disease, and amyotrophic lateral sclerosisl: 10, M SG causesincrease in alkaline phosphatase activity in the small
intestinelO,

The small intestine functionsin the digestion and absor ption of food materialsin the body. It also prevents duodenal ulceration
dueto the presence of the Brunner's gland. The small intestine consists of the duodenum, jgjunum and ileum. Since M SG causes
increase in alkaline phosphatase activity in the small intestine, it isrelevant to investigate some of its histological effectson the
small intestine. It is probable that the adver se effects of M SG may affect the normal physiological action of the small intestine
and hencethisinvestigation.

MATERIALSAND METHODS

ANIMALS:

Thirty, (24) adult wistar rats of both sexes with average weight of 185g wer e randomly assigned into three groups A, B and C of
(n-8) in each group. Groups A and B of (n-16) serves as treatments groupswhile Group C (n-8) isthe control. Theratswere
obtained and maintained in the Animal Holdings of the Department of Anatomy, School of Basic Medical 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 before 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

Thoroughly mixed with the grower's mar sh, respectively on a daily basis. The control group (C) received equal amount of feeds
(Grower's march) without M SG added for fourteen days. Theratswere sacrificed on thefifteenth day of the experiment. The
abdominal region was opened to expose the abdominal visceral.

The small intestine was quickly dissected and fixed in 10% formal saline for routine histological techniques. The 3g and 6g M SG
doses wer e chosen and extrapolated in this experiment based on theindiscriminate 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 (ethanol), cleared in xylene and embedded in par affin wax. Serial
sections of 7 micronsthick were obtained using arotatory microtome. The depar affused sections wer e stained routinely with
haematoxyline and eosin.

Photomicrographs of the desired results wer e obtained using digital research photographic microscope.
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RESULTS

The small intestine of the control group showed normal histological features of the duodenum and jgunum with distinct long
villi, tall columnar epithelium, and few crypts of Lieberkuhn. Therewere numerous Brunner's glands and few Payers' patchesin
the duodenum and jegjunum respectively (Figure 1A & 2A).
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Figure 1A: Control section of duodenum (M ag. x400). Figure 2A: Control section of the jgjunum (Mag. x400).

The small intestine of the treated groups showed increased basophiliain the nucleuswith the animalsin the group receiving 6g
mor e marked, and some varying cellular hypertrophy. Therewere distortionsin the epithelia of the small intestine. Therewere
no obvious histological changesin Brunner's glands of the duodenum and the Payer s patches of the jgunum in the group that
received 3g of MSG (figure 1B & 2B). However degenerative and atr ophic changes wer e observed in the sections of the
duodenum and jejunum in the group that received 6g of M SG (figurelC& 2C).

N

coaved 39 (Mag xA00).
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Figure 1C: Treatment section of duodenum (6g M SG). (M ag. x400). Figure 2C: Treatment section of the jejunum that received 6g (M ag. x400)

DISCUSSION

Theresults of the haematoxylin and eosin staining (H & E) reactions showed intensed staining of the nuclei, which isan evidence
of increased basophilia, increased cellular hypertrophy and cellular proliferation in the small intestine of the treatment groups.
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Theincreased basophiliaisan indication that thereisan increase in mucous protein synthesis by the rough endoplasmic
reticular consequent upon increase intake of food due to the palatability of M SG10. This corroborates the fact that M SG causes
an increase in appetite and thereby leading to increase in weight and obesity10, Theincreasein cellular hypertrophy of the
treatment group asreported in this study may have been asa result of cellular proliferation caused by the improved intake of
food which M SG influences8. Ther e wer e degener ative and atr ophic changes observed in the small intestine, especially in the
group treated with higher dose (0.08g/kg) of M SG.

It may beinferred from the present resultsthat higher dose and prolonged administration of M SG resulted in degenerative and
atrophic changes observed in the Brunner's glands of the duodenal portion of the small intestine. The actual mechanism by
which M SG induced cellular degeneration observed in this experiment needsfurther investigation.

Degener ative changes have been reported to result in cell death, which is of two types, namely apoptotic and necrotic cell death.
These two types differ mor phologically and biochemically!l. Pathological or accidental cell death isregarded as necrotic and
could result from extrinsic insultsto the cell such as osmotic, thermal, toxic and traumatic effects!2. In this experiment MSG
could have acted astoxinsto the cell of the small intestine. The process of cellular necrosisinvolves disruption of membrane's
structural and functional integrity which was also a landmark of thisexperiment. In cellular necrosis, the rate of progression
depends on the severity of the environmental insults.

The greater the severity of insult, the morerapid the progression of neuronal injury13 The principle holdstruefor toxicological
insultsto the brain and other organs!4. It may beinferred from the present resultsthat prolonged intake of M SG resulted in
increase toxic effects on the small intestine with that of higher dose more marked.

CONCLUSION AND RECOMMENDATION

Theresults obtained in this study following the administration of 0.04g/kg and 0.08g/kg per day of M SG to adult wistar rats
causes increased basophilia and cellular hypertrophy. The Brunner's glands of the duodenum whose rats received 0.08g/kg of
M SG wer e obser ved to have under gone some degener ative and atrophic changes. It isrecommended that further studiesbe
carried out to corroborate these findings.
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Comment of thereviewer Dr. LuisA. Salazar-Olivo, MD. PhD. Instituto Potosino de I nvestigacion Cientificay Tecnologica.
Departamento de Biologia Molecular. Tangamanga. San L uis Potosi. Mexico.

Thismanuscript examinesthe effects of the monosodium glutamate on the histology of the small intestine. The results presented
show an increment in the basophilia of the nuclei of animalstreated with M SG, aswell asa variable degree of cellular
hypertrophy associate with the administration of thisfood additive. The work also reports degenerative changesin the
duodenum and jeunum of animalsthat received high dose (6 g) of M SG.
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Thework isinteresting and could be published.

Comment of thereviewer Roberto Cuan Ravinal MD. PhD. Departamento de Patologia. Faculdade de M edicina de Ribeir 8o
Preto, FMRP-USP. Ribeirao Preto; Centro Universitario de Araraquara, UNIARA, Araraquara. Brasil

Monosodium glutamate, also known as M SG, Ve-tsin or E621 isused as a flavour enhancing agent, in many kinds of food
productsto enhancetheir original flavour. M SG has been blamed for a variety of side effects, including headache, flushing,
tingling, weakness, visual disturbance, nausea, vomiting, ssomachache, neurotoxcity and asthma exacer bation.

In the present work, Dr. Eweka and Dr. Om'Iniabohsreported that the M SG may have some histologic deterious changes on the
small intestine of adult Wistar ratsat higher doses. Obviously, much work still liesahead in order to more thoroughly
under stand the mechanisms by food additives as M SG may beresponsible for any adver se effects.
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